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CHAPTER    XLII. 

DISEASES    OF    AKTERIES. 

ARTERITIS. 

Acute  Arteritis  of  an  idiopathic  character,  unconnected  with  trau- 
matic lesion,  is  a  disease  that  has  probably  been  more  frequently  de- 
scribed than  seen.  Its  very  existence  is  indeed  by  many  considered  to 
be  doubtful,  and  its  causes,  phenomena,  and  symptoms  are  still  unsolved 
pathological  problems. 

Subacute  and  Chronic  Arteritis  is  familiar  to  every  Surgeon  in 
connection  with  the  contusion,  laceration,  wound  and  ligature  of  ar- 
teries ;  for  it  is  by  that  process  that,  under  the  varjdng  circumstances  of 
injury  or  of  surgical  operation  for  the  arrest  of  haemorrhage,  these 
vessels  are  ultimately  and  securely  plugged  and  obliterated.  For  a  de- 
scription of  these  processes,  the  reader  is  referred  to  Vol  I.,  Chap.  XIY. 
Both  the  coats  of  the  artery  and  the  contained  blood  undergo  important 
changes  in  this  disease-  It  becomes  often  very  difficult  to  dissociate 
one  of  these  pathological  conditions  from  the  other,  and  to  determine  in 
which  the  primary  departure  from  a  normal  state  is  to  be  found,  except 
in  those  cases  in  which  the  arteritis  arises  from  real  traumatic  causes, 
which  necessarily  fall  under  the  observation  of  the  Surgeon,  and  which 
serve  to  him  as  typical  cases  by  which  to  study  the  other  and  primarily 
less  distinctly  marked  instances  of  the  disease. 

Formerly  pathologists  described  two  distinct  forms  of  arteritis,  viz., 
the  Diffuse  or  Erysipelatous,  and  the  Limited,  Plastic,  or  Ad- 
hesive ;  and  this  view  has  hitherto  been  adopted  in  this  work.  But 
more  recent  investigations  have  led  to  considerable  doubt  as  to  the  ex- 
istence of  the  diffuse  or  erysipelatous  form  of  the  disease.  The  symp- 
toms with  which  it  was  supposed  to  be  connected  are  probably  in  reality 
dependent  on  some  of  the  various  forms  of  blood-poisoning;  and  the 
pathological  appearances  that  were  believed  to  be  indications  of  its  ex- 
istence are  now  generally  held  to  be  the  result  of  changes  in  the  blood, 
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either  during  life  or  shortly  after  death,  giving  rise  to  various  pseudo- 
morbid  appearances  produced  by  simple  iml)ibition  or  staining  of  the 
arterial  coats,  causing  them  to  become  soddened,  softened,  and  variously 
discolored. 

Plastic  or  Embolic  Arteritis  may  arise  from  two  distinct  sets  of 
causes  ;  one  operating  directly  on  the  coats  of  the  artery  itself,  the  other 
influencing  them  indirectly  by  inducing  changes  in  the  contained  blood. 
To  the  first  belong  traumatic  causes  of  all  kinds,  as  the  bruising,  lacera- 
tion, division,  or  ligature  of  the  vessel,  and  others  tliat  more  slowly  in- 
fluence it,  as  the  implication  and  consolidation  of  its  coats  in   and  by 
the  growth  and  pressure  of  neighboring  tumors.     To  the  second  set  of 
causes,  those  that  act  on  the  coats  through  the  medium  of  the  contained 
l)lood,  belong  blood-changes  induced  by  gout,  rheumatism,  syphilis,  &c. 
In  the  simplest  form,  arising  for  instance  from  the  pressure  of  a  tumor 
upon  an  arterj^,  the  coats  become  thickened,  and  are  fused  together,  as 
it  were,  so  as  to  form  an  impervious 
cord ;  in  the  more  acute  forms  of  the 
disease, the  sheath  and  more  especi- 
ally the  external  coat  become  pulpy 
and  vascular,  with  eflTiision  of  exu- 
dation-matter in  and  around  them. 
The   middle   coat   does   not  seem 
to    undergo  any  primar^'^  change, 
but  after  a  time  becomes  contract- 
ed, thickened,  and  somewhat  soft- 
ened.    The  internal  coat  becomes 
softened,  pulpy,  and  stained  b_y  im- 
bibition of  the  coloring-matter  of 
the  blood.   In  consequence  of  these 
changes  in  the  coats,  the  vessel 
loses  its  elasticity,  and   becomes 
softened    and    brittle.      After  the 
inflammation  has  existed  a  short 
time,  a,  plug  or  thrombus  is  depos- 
ited in  the  diseased  part  of  the  ar- 
tery.    This  plug  assumes  two  dis- 
tinct forms.     It  may  be  deposited 
as  a  membranous  layer  of  decolor- 
ised fibrine,  usually  thin,  but  some- 
times accumulated  masses,  occlud- 
ing the  orifices  of  collateral  branches  (Fig.  343)  ;  but 
most  frequentl}^  it  is  deposited  in  the  form  of  a  conical 
plug,  which  completel}'  blocks  up  the  A^essel  at  the  part 
inflamed,  below  which  the  calibre  of  the  artery  is  some- 
what contracted  (Fig.  344).     The  plug  or  thrombus  is 
formed  of  two  distinct  materials.     The  middle  and  lower 
parts  consist  of  a  mass  of  a  yellowish  or  reddish  color, 
com})osed  of  inflammatory  exudation-matter,  intermin- 
gled with  fibrine  deposited  upon  it  by  the  circulating 
blood,  and  adhering  firmly  to  the  contiguous  walls  of 
the  vessel.     The  upper  portion  of  the  plug  is  black,  and 
consists  of  simple  coagulum,  deposited  upon  and  tailing 
on  to  the  decolorised  mass ;   it  is  usually  long,  narrow, 
and  stringy,  and  is  not  adherent  to  the  sides  of  the  vessels.     The  plug 
may  continue  permanently  to  block  up  the  artery,  which  gradually  con- 


Fig.  343. — Thrombosis  of 
Aorta. 


Fig.  344.— Throm- 
bosis of  the  Ax- 
illary Artery,  oc- 
casioning Gan- 
grene of  Hand 
and  Arm. 
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tracts  upon  it  so  a,s  to  be  eventually  converted  into  a  fibro-cellular  cord  ; 
or  it  may  be  partly  absorbed  or  channelled  through  the  centre;  or 
lastly,  it  may  be  entirel.y  removed  by  absorption,  the  calibre  of  the  vessel 
being  freel_y  restored.  These  plugs  may  continue  attached  to  the  part 
of  the  artery  in  which  they  have  originally  formed;  or  they  may  be 
primaril}'  deposited  in  one  of  the  larger  arteries,  the  aorta,  or  even  the 
left  cavities  of  the  heart,  and  thence  be  washed  by  the  current  of  the 
blood  into  one  of  the  secondary  arteries,  becoming  arrested  at  some  point 
of  bifurcation  or  narrowing  of  the  vessel,  as  the  termination  of  tlie  com- 
mon femoral  or  popliteal  in  the  lower  extremity  or  the  axillary  in  the 
upper,  and,  there  blocking  up  the  vessel,  occasion  sudden  gangrene  of 
the  limb.  When  thus  broken  up  and  circulating  they  form  tmboia  (Vol. 
I.,  p.  703).  If  one  of  these  embola  be  driven  into  a  visceral  artery, 
structural  changes  in  the  part  supplied  by  the  vessel  will  necessarily 
ensue;  and  if  the  organ  be  one  immediately  essential  to  life,  as  the 
brain,  instantaneous  death  may  be  the  consequence  of  this  plugging  of 
one  of  its  arteries  b}''  a  fibrinous  mass  formed  at  and  carried  from  a  dis- 
tant part  of  the  arterial  sj'stem. 

The  subjects  of  plastic  arteritis  and  of  embolism  are  so  intimately 
associated  that  it  becomes  in  the  highest  degree  difficult  to  separate 
them,  and  in  many  cases,  when  an  artery  is  plugged  by  a  plastic  mass 
with  imbibition  of  and  elTusion  into  its  coats,  to  say  whether  the  fibrine 
of  the  blood  has  become  adherent  to  and  almost  incorporated  with  the 
coats  of  the  vessel  in  consequence  of  primary  changes  of  an  inflammatory 
nature  taking  place  in  them  ;  or  whether  the  converse  has  been  the  case, 
and  the  primary  change  has  taken  place  in  the  blood,  the  alterations  in 
structure  in  the  arterial  walls  being  secondary  to  these.  But  it  is  not 
easy  to  understand  how  or  why  impure  or  diseased  itlood  should  select 
one  particular  limited  patch  or  spot  in  the  arterial  system  upon  which 
to  deposit  its  coagulum  or  fil)rine,  unless  there  have  previously  been 
such  changes  of  structure,  inflammatory  or  otherwise,  at  this  point  of 
the  arterial  walls  as  to  dispose  the  blood  to  stasis  at  this  point,  and  to 
deposit  of  adherent  blood-clot  on  the  inner  coat  of  the  artery.  Jn  the 
absence,  therefore,  of  any  sucli  structural  changes  as  atheroma  or  calci- 
fication of  the  coats  of  the  vessel  itself,  it  is  more  than  probable  that  a 
primary  change  of  an  inflammatory  character  has  been  set  up  tiiere,  in 
consequence  of  which  the  thrombosis  and  subsequent  embolism  have 
resulted  as  secondary  consequences. 

The  changes  that  take  place  in  the  artery  at  some  localised  spot  may 
commence  either  in  the  external  or  in  the  internal  coat  of  the  vessel. 
The  Surgeon  is  familiar  with  both  these  as  starting-points  for  plastic 
arteritis.  Thus,  if  an  artery  be  contused  (Vol.  I.,  p.  278)  in  an  external 
wound,  the  inflammatory  irritation  in  wliich  it  participates  in  common 
with  the  other  injured  structures  may  determine  the  thrombosis  of  the 
vessel.  The  same  will  happen  in  cases  in  which  an  artery  has  been  cut 
down  upon  and  exposed  without  being  tied,  or  where  a  temporary  liga- 
ture has  been  used. 

Plastic  arteritis  as  a  consequence  of  inflammatory  action. beginning 
in  the  inner  coat,  is  of  daily  occurrence  in  surgical  practice,  when  a  large 
artery  has  been  tied  (Vol.  I.,  p.  306). 

Any  external  agency,  then,  that  is  sufficient  to  produce  inflammition 
in  the  external  or  internal  coats  of  an  artery,  will  be  sufficient  to  deter- 
mine in  the  artery  that  condition  in  virtue  of  which  the  blood  circulating 
through  it  deposits  its  fibrine  upon  its  lining  membrane  at  the  seat  of 
injury,  and  thus  lays  the  foundation  of  a  thrombosis. 
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Secondary  Effects  of  Arteritis. — These  are  of  great  importance. 

Arctation,  or  even  complete  occlusion,  of  the  artery  not  unfre- 
quently  occurs,  as  a  consequence  of  inflammation  of  the  vessel.  This 
usually  results  from  chronic  arteritis,  often  excited  b}^  the  pressure  of  a 
tumor  or  by  some  other  local  irritant.  As  it  is  usually  a  slow  process, 
there  is  abundant  time  for  the  anastomosing  circulation  to  be  set  up : 
so  that  the  vitality  of  the  limb  or  part  supplied  by  the  diseased  vessel  is 
preserved.  The  artery  that  has  been  so  narrowed  and  closed,  ultimately 
becomes  converted  into  a  fibro-cellular  cord  up  to  the  nearest  collateral 
branch,  just  as  if  it  had  been  occluded  by  a  ligature. 

The  thrombosis  which  renders  the  vessel  impervious  by  obliterating 
it,  may  in  some  cases  give  rise  to  gangrene  of  the  parts  supplied.  This 
is  especially  apt  to  occur  if  the  arteritis  be  acute,  if  the  patient  be  aged, 
or  if  the  plug  be  so  situated  as  to  occlude  some  of  the  principal  anasto- 
mosing branches,  so  that  there  may  not  be  time  or  opportunity  for  tlie 
collateral  circulation  to  establish  itself.  In  other  cases,  fibrine  may  not 
only  be  deposited  at  the  part  inflamed,  but  may,  in  the  form  of  embola, 
be  carried  lower  down  than  the  original  seat  of  disease,  and  thus  accumu- 
late in  the  terminal  branches  of  the  artery.  The  vessel  will  thus  be 
obstructed  at  two  points,  between  which  a  pervious  part  will  be  included. 
This  double  occlusion  of  the  vessel,  I  believe,  renders  gangrene  of  the 
limb  inevitable;  at  least,  in  all  those  cases  in  which  I  have  seen  mortifi- 
cation result  from  arteritis,  this  condition  has  existed. 

The  fibrine  poured  out  at  the  inflamed  point  may  in  some  cases  be 
carried  on  through  the  terminal  branches  of  the  vessel  into  the  capilla- 
ries, and  thus  may  form  butt' colored  deposits  in  various  organs,  especially 
in  the  spleen.  In  other  cases,  the  arteries  and  capillaries  of  a  tract  of 
tissue  being  thus  plugged  by  embola,  the  blood  in  the  veins  leading  from 
the  part  will  coagulate;  and  this  coagtdation,  spreading  into  veins 
beyond  the  part  primarily  affected,  will  cause  thrombosis  of  some  larger 
A'^eins.  Siiould  a  piece  of  the  thrombus  projecting  into  a  vein  become 
detached,  it  will  be  carried  on  in  the  circulation  until  arrested  at  some 
point,  as  in  the  lungs,  or,  being  arrested  in  and  obstructing  a  venous 
trunk,  it  naay  give  rise  to  so-called  phlebitis. 

Symptoms. — The  Local  Symptoms  of  arteritis  depend  not  only  on 
the  condition  of  the  vessel  itself,  but  on  that  of  the  parts  wliich  it  sup- 
plies. The  most  marked  are  pain  ;  some  tension  and  stiffness  of  the 
affected  limb;  a  good  deal  of  tenderness;  and  a  cord-like  feeling  along 
the  inflamed  vessel,  in  which  also  a  jerking  and  forcible  pulsation  can  be. 
felt.  Tho.  pain  below  the  part  of  the  artery  that  is  inflamed,  is  always 
very  severe,  and  is  distinctly  of  two  kinds — superficial  and  deep.  The 
superjicial  pain  is  seated  in  the  skin,  which  is  excessively  sensitive  to 
the  touch,  so  that  the  patient  cannot  bear  the  finger  to  be  laid  upon  it, 
just  as  is  the  case  in  neuralgia;  it  is  smarting  and  pricking,  and  is,  1 
believe,  alwa_ys  associated  witli  more  or  less  loss  of  muscular  power. 
The  deep  pain  is  burning  and  lancinating,  and  not  only  follows  the  course 
of  the  vessels,  but  strikes  through  the  limb  in  different  directions.  If  the 
inflamed  part  of  tlie  vessel  be  not  completel}^  occluded  by  the  plastic  plug 
deposited  in  it,  the  pulsation  in  the  arteries  of  the  limb,  below  the  seat 
of  the  disease,  may  continue  much  as  usual;  but  in  the  majority  of  cases 
the  pulsation  ceases  in  all  the  vessels  on  the  distal  side  of  the  inflamed 
spot,  and  the  limb  gradually  loses  its  temperature,  becoming  of  a  dark 
or  livid  color,  and  cold  ;  yet  the  inordinate  sensibility  of  the  sui-fiice 
continues.  As  the  gangrene  advances,  however,  this  is  lost;  the  parts, 
at  the  time  that  they  lose  their  sensibility,  assuming  the  ordinary  cha- 
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ractev  of  dry,  shrivelled,  or  mummified  gangrene,  until  all  indications  of 
vitality  cease.  If,  however,  the  veins  be  plugged,  as  well  as  the  arteries, 
the  dark  moist  variety  of  mortification  will  result.  In  this  way  some  of 
the  cases  of  so-called  "spontaneous  gangrene"  are  occasioned  (Vol.  I. 
p.  648). 

The  Spontaneous  Gangrene  resulting  from  arteritis  ma}'  occur  in 
the  upper  as  well  as  in  the  lower  extremities,  and  is  not  unfrequently 
met  with  in  j'oung  people.  In  most  of  the  cases  which  I  have  seen,  it 
has  occurred  in  indivi(Uials  under  the  age  of  thirty.  When  it  is  the 
result  of  pure  arteritis,  independent  of  any  other  structural  affection  of 
the  coats  of  the  vessel,  the  gangrene  most  commonly  occurs  in  the  upper 
extremity.  Arteritis,  however,  is  by  no  means  necessarily  followed  by 
mortification;  the  liability  to  the  loss  of  vitality  depends  on  the  seat  of 
inflammation,  being  greater  when  it  takes  place  in  the  neighborhood  of 
the  large  collateral  trunks  of  the  limb,  and  when  it  is  of  an  acute  charac- 
ter, so  that  the  anastomosing  circulation  has  not  time  to  establish  itself. 
It  also  occurs  more  frequently  when  the  arteritis  is  idiopathic  than  when 
it  is  traumatic ;  as  then  a  larger  extent  of  vessel  is  plugged,  and  there 
is  a  greater  tendency  to  tiie  occlusion  of  tiie  collateral  branches,  which 
are  necessarj^  to  the  preservation  of  the  vitality  of  the  limb.  The  em- 
bolism of  the  terminal  branches,  by  the  plastic  matter  poured  out  at  the 
seat  of  inflammation  and  washed  down  into  the  lower  part  of  the  limb, 
is  a  frequent  cause  of  gangrene. 

STRUCTURAL  DISEASES  OF  ARTERIES. 

An  artery  may  be  the  seat  of  various  Structural  Lesions,  which 
play  an  important  part,  not  only  in  giving  rise  to  ulterior  diseases  in  the 
vessel  itself,  but  in  disposing  to  various  affections  of  the  organs  which 
it  supplies.  If  we  look  upon  an  artery  as  a  tube  composed  of  tissues 
that  differ  largelj^  in  their  organisation  and  structure,  we  must  necessa- 
ril}'  consider  their  diseases  to  be  equally  varied  ;  and  we  shall  find  that 
whilst  the  changes  whicii  take  place  in  the  external  coat,  in  which  the 
whole  of  the  vital  or  nutritive  activity  of  tlie  vessel  resides,  are  chiefly 
conservative,  those  that  have  their  seat  in  the  internal  and  middle  coats 
have  a  destructive  tendency.  This  important  difference  in  the  character 
of  the  diseases  of  the  coats  of  the  vessel,  is  dependent  on  the  relative 
degrees  of  vascularity  and  of  vitality  possessed  by  these  structures.  The 
diseases  of  the  internal  coat  are  the  most  interesting  in  a  pathological 
point  of  view ;  those  of  the  external  coat  in  a  practical  one. 

The  coats  of  an  artery  are  liable  to  the  following  changes: — 1.  Plas- 
tic Deposit  on  and  under  the  lining  membrane ;  2.  Fatty  and  Granular 
Degeneration  ;  and  3.  Calcification. 

1.  Plastic  Deposits  on  the  free  surface  are  of  a  fibrino-albuminous 
character,  occurring  in  the  form  of  rounded,  semi-transparent,  and 
glistening  masses,  usually  met  with  in  the  aorta  or  larger  arteries  around 
the  mouths  of  their  secondary  vessels,  or  of  aneurismal  sacs — not  un- 
frequently appearing  to  be  agglomerated  on  calcareous  spicula,  and  at- 
taining great  thickness.  They  are  almost  structureless,  gelatinous,  some- 
times rosy-looking,  and  cut  with  a  hard  cartilaginous  section.  This 
plastic  deposit  appears  to  come  mostly  from  the  circulating  blood,  to 
simulate,  when  membranous,  so  closely  in  structure  to  the  lining  mem- 
brane of  the  artery  as  scarcely  to  be  recognisable  from  it,  and  not  to 
be  an  inflammatory  product.  The  plastic  deposits  on  the  attached  sur- 
face of  the  lining  membrane  are  opaque,  semi-transparent,  yellowish- 
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white,  elastic  but  hard  masses,  composed  essentiall}^  of  plastic  matter 
with  some  oily  globules  intermixed.     These  are  sublnflammatory. 

2.  Fatty  and  Granular  Degenerations. — These  are  of  the  most  in- 
teresting character,  and  play  an  important  part  in  arterial  diseases. 
They  occur  under  the  different  forms  of  Atheroma,  either  in  the  arterial 
coats  themselves,  or  in  the  plastic  deposits  upon  or  underneath  them. 

Characl,e7\ — The  atheromatous  deposits  occur  in  very  different  forms, 
according  to  their  age,  &c.  Their  first  appearance  is  in  the  shape  of  fine 
white  opaque  streaks,  situated  in  the  substance  of  the  lining  membrane 
of  the  artery.  As  such,  the}'-  are  most  commonl^^  met  with  in  the  upper 
part  of  the  arch  of  the  aorta  and  in  the  neighborhood  of  the  orifices  of 
the  large  arterial  trunks  ;  especially  along  that  part  of  the  vessel  from 
which  the  intercostals  arise.  Here  they  may  be  seen  at  a  very  early  age. 
I  have  met  with  them  in  children  of  three,  five,  or  seven  years  old.  As 
the  disease  advances,  these  streaks  aggregate  together  so  as  to  form  a 
large,  white,  and  opaque  patch.  The  middle  coat  now  becomes  thinned 
by  the  pressure  of  the  patch,  and,  from  being  yellow  and  elastic,  is 
altered  into  a  grey,  semi-transparent,  and  inelastic  membrane,  which 
often  becomes  stained  by  imbibition  with  blood,  and  presents  a  condi- 
tion which  corresponds  to  the  "  steatomatous  deposit"  of  Scarpa  and 
Hodgspu.  In  the  third  stage  the  patch  softens,  becoming  converted 
into  a  pultaceous  or  cheesy  mass,  and  even  sometimes  undergoing  com- 
plete liquefaction  into  a  yellow  creamy  fluid,  which  has  often  been  mis- 
taken for  true  pus.  These  changes  will  be  found  to  be  mainly  dependent 
on  the  abundant  formation  in  it  of  fat-globules  and  scales  of  cholesterine. 
The  softened  atheromatous  patch  will  be  found  to  be  situated  in  a  kind 
of  pouch  or  depression  in  the  internal  or  middle  coats  of  the  artery, 
usually  of  a  more  or  less  oval  shape. 

At  the  same  time  when  the  changes  just  described  are  going  on  in  the 
coats  of  the  vessel,  an  important  alteration  is  taking  place  in  the  con- 
nection between  tUe  internal  and  middle  coats  at  the  edge  of  the  athero- 
matous patch  :  here  they  become  firmly  incorporated  together  by  inflam- 
matory action,  so  that  the  one  cannot  be  peeled  away  from  the  other,  and 
the  diffusion  of  the  softened  atheroma  between  the  two  membranes 
is  arrested.  Thus  also,  when  the  internal  coat  is  completely  eroded,  and 
when  tlie  atheroma  is  washed  away  by  the  current  of  the  circulation, 
the  infiltration  of  the  blood  between  it  and  the  middle  coat  and  out  of 
the  pouch  thus  formed  in  the  walls  of  the  artery  is  prevented. 

These  changes  in  the  internal  and  middle  coats  of  the  vessel  are  de- 
structive, and  tend  to  its  rupture ;  but,  coincidently  with  these,  the  ex- 
ternal coat  becomes  thickened  and  indurated  by  the  deposit  of  plastic 
exudative  material,  which  becomes  developed  into  connective  tissue, 
thus  strengthening  the  softened  and  weakened  artery  by  the  formation 
of  a  new  layer  of  tougii  and  firm  tissue  on  its  outside.  It  is  especially 
opposite  the  deeper  and  more  eroded  atheromatous  patches  that  this 
consolidation  of  the  external  coat  takes  place,  thus  preventing  the  per- 
foration of  the  artery  in  this  situation.  This  change,  which  is  undoubt- 
edly inflammatory,  is  strictly  conservative.  The  new  deposit  is  not 
confined  to  the  external  coat  of  the  artery,  but  extends  to  the  sheath  of 
the  vessel,  and,  by  soldering  it  to  the  contained  artery,  greatly  adds  to 
the  strength  of  the  vascular  walls. 

Thus  in  these  diseased  arteries  a  process  of  repair  or  rather  of 
strengthening  takes  place  in  two  directions.  In  the  interior  of  the  ves- 
sel the  lymph-masses  that  are  deposited  there  act  as  breakwaters  lessen- 
ing the  force  of  the  impulse  of  the  blood  against,  and  directing  its 
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current  away  from,  weakened  parts  of  the  arterial  walls  ;  whilst  these  in 
their  turn  are  streiigtliened  from  witliout  by  the  consolidation  and 
tliickening  and  incorporation  of  the  external  coat  and  sheath  by  exuda- 
tive material. 

Atheroma  essentiall}'  consists,  as  was  first  pointed  out  by  Gulliver, 
of  a  fatty  and  granular  disintegration  of  the  arterial  coats ;  the  trans- 
formation into  fatt^'  and  granular  matter  taking  place  both  in  old  fibri- 
nous deposits  upon  and  in  the  internal  and  lining  membrane  itself. 
The  atheroma  when  fully  formed  consists  of  granules,  oil-globules,  and 
cholesterine,  in  various  pi'oportions  (Figs.  345,  346),  the  plates  of  clio- 
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Fig.  3-15. — Fatty  Deposit  in  Internal  Coat. 
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Fig.  3-16.— Early  Stage  of  Atheroma. 


lesterine  being  largest  and  most  abundant  in  those  cases  in  which  the 
atheroma  is  the  softest  (Fig.  347).  The  primary  seat  of  the  changes  is 
the  lining  membrane  of  the  vessel,  in  the  outer  layer  of  which,  corre- 
sponding to  ^i.Q.wXo'^  fenestrated,  coat^  they  are  first  met  with,  as  I  have 
often  observed,  after  macerating  and  dissecting  diseased  arteries. 

That  atheroma  consists  essentially  in  a  fatty  and  granular  degeneration 
of  a  portion  of  tlie  arterial  wall  there  can  be  no  doubt.  With  this 
degeneration  inflammatory  products  are  found 
associated.  The  questions  have  hence  arisen. 
Is  atheroma  the  result  of  the  inflammatory  ac- 
tion that  has  given  rise  to  these  products  ?  Or 
is  the  atheromatous  degeneration  the  primary 
disease,  and  the  evidences  of  inflammation 
secondary  to  it  ? 

The  older  pathologists,  judging  of  softened 
atheroma  simply  from  the  naked  eye  cliarac- 
ters  and  appearances,  looked  upon  it  as  a  kind 
of  pus,  and  referred  its  presence  to  a  pre-exist- 
ing inflammation.  The  microscopic  researches 
of  Gulliver  demonstrated  the  fallacy  of  this 
view  of  the  deposit ;  and,  as  has  already  been 

stated,  he  showed  that  the  soft  and  semi-diffluent  atheromatous  deposit 
was  composed  essentially  of  granular  and  fatty  matter  and  more  or  less 
cholesterine — that  it  was,  in  fact,  the  result  of  disintegrating  changes  in 
the  arterial  coats,  and  not  an  inflammatory  deposit.  More  modern  ob- 
servers have  confirmed  Gulliver's  view  of  the  essential  character  of  fully 
formed  atheroma,  but  incline  to  the  opinion  that  its  formation  is  pre- 
ceded by  change  in  the  arterial  coats  of  an  inflammatory  character,  or 
at  all  events. by  such  changes  as  lead  to  the  development  of  proliferating 
connective  tissue  cells.  Virchow  and  Billroth  in  Germany,  and  Moxon 
in  this  country,  have  particularly  insisted  on  the  pre-  or  co-existence  of 


Fig.  3-17. — Atheroma,  with  abun- 
dant Cholesterine. 
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such  changes  in  and  with  atheromatous  deposits.  It  would  be  altogether 
beyond  the  scope  of  a  practical  work  sucli  as  this,  to  enter  at  length 
into  the  discussion  of  so  purely  a  pathological  question.  But,  as  it  lias 
important  bearings  on  the  early  stages  of  aneurism,  it  may  be  briefly 
considered.  Much  will  depend  on  what  is  meant  b}'  atheroma.  English 
Surgeons  have  applied  this  term  to  those  changes  that  have  just  been 
described  at  whatever  age  and  under  whatever  circumstances  they  occur. 
If  we  adliere  to  this  definition  of  atheroma,  we  shall  find  that  it  presents 
itself  under  two  forms.  One  is  sometimes  found  in  very  young  subjects 
on  the  surface  of  the  inner  coat.  In  this  tlie  deeper  layers  of  the  inter- 
nal coat  are  not  affected,  and  the  change  appears  to  be  simply  one 
of  fatt\'  degeneration,  usually  to  a  very  limited  extent,  without  the  pre- 
vious occurrence  or  the  co-existence  of  any  inflammatory  action  or  the 
development  of  any  product  of  such  action. 

In  the  other  and  more  usual  form  of  atheroma,  we  meet  with  much 
more  extensive  changes  of  structure  in  the  arterial  tissues ;  and  it  is  to 
this  form  of  the  disease  that  the  descriptions  of  those  pathologists  who 
advocate  the  inflammator}^  origin  of  atheroma  more  especiall}^  apply. 
In  these  cases  the  inner  coat  becomes  greatl}'  thickened  and  swollen  in 
patches,  presenting  a  bluish-grey  semi-opaline  appearance  in  some  parts  ; 
in  others,  patches  and  streaks  of  a  dull  yellow  or  buff-colored  atheroma- 
tous deposit.  On  making  a  transverse  section  of  an  artery  thus  affected, 
the  external  and  middle  coats  will  be  found  healthy;  but  the  inner  coat, 
healthy  in  some  parts,  becomes  greatly  thickened  in  others.  This  thick- 
ening— sclerosis — is  due  to  a  free  proliferation  of  connective  tissue  cells 
with  increase  of  the  fibroid  material.  These  cells  in  the  deeper  layers 
become  transformed  into  little  masses  of  oil-granules,  which,  by  their 
subsequent  disintegration,  give  rise  to  a  pulpy  debris  of  large  and  small 
oil-globules  floating  in  an  albuminous  fluid  and  containing  cr3^stals  of 
cholesterine  (Fig.  347).  The  deepest  layers  of  the  inner  coat  adjoining 
the  middle  coat  are  also  ver^^  granular,  but  not  wholly  broken  up ;  and 
the  granular  change  may  even  extend  slightly  into  the  nearest  layers  of 
the  middle  coat. 

The  accompanj'ing  diagram  (Fig.  348),  for  which  I  am  indebted  to  the 
kindness  of  H.  Arnott,  illustrates  these  conditions  well. 

Moxon,  after  a  careful  study  of  atheroma,  comes  to  the  conclusion 
that  it  is  essentially  a  subinflammation  in  various  degrees  of  the  arterial 
coats — the  lower  degrees  ending  in  fatty  degeneration  both  of  coat  and 
of  inflammatory  product. 

Syphilitic  Deposits  in  and  consecutive  degenerations  of  the  coats 
of  arteries  are  of  common  occurrence,  and  may  lay  the  foundation  of 
aneurism.  These  syphilitic  deposits  in  the  coats  of  arteries  must  not  be 
confounded  with  ordinary  atheroma.  They  partake  of  the  general  char- 
acter of  the  syphilitic  guramata,  and  are  most  commonly  met  with  in  the 
large  vessels.  The}^  involve  the  external  coat,  or  may  be  deposited  in 
plastic  masses  on  the  lining  membrane. 

Effects. — The  most  important  consequence  of  these  clianges  in  the 
structure  of  the  artery  is  the  effect  produced  upon  its  vital  properties. 
Instead  of  being  an  elastic  resilient  tube,  reacting  on  the  contained  blood 
and  serving  to  regulate  its  distribution,  it  becomes  inelastic,  and  conse- 
quently either  gradually  dilates  in  its  calibre  under  the  influence  of  tlie 
outward  pressure  of  the  blood  contained  within  it,  forming  perhaps  an 
aneurism  ;  or,  being  incapable  of  regulating  the  distribution  of  the  vital 
fluid,  tends  to  impair  the  supply  to  the  organs  to  which  it  leads,  and  thus 
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may  occasion  impairment  of  nutrition  leading  to  softening,  disintegra- 
tion, or  mortification. 


Fig.  348. — a.  External  Coat.  h.  Middle  Coat.  c.  Internal  Coat. 

e'.  Sclerosing  Layer  of  Inner  Coat,  showing  abundant  Cell-proliferation. 

c".  Atheromatous  Matter  derived  from  Fatty  Metamorphosis  of  Proliferated  Cells,  Oily  Debris,  soft- 
ened Tissue-elements,  and  Cholesterine. 
e'".  Deepest  layers  of  Inner  Coat,  fatty  but  not  wholly  disintegrated. 

3.  Calcification  of  Arteries  comes  next  in  order  of  frequency  to 
their  fatty  disintegration.  This  change  consists  in  the  deposit  in  their 
coats  of  a  quantity  of  hard  and  gritty  eartliy  and  saline  matters,  which, 
though  commonly  called  osseous,  present  none  of  the  true  characters  of 
bone — no  trace  of  bone-corpuscles  or  of  vascular  canals  being  ever  trace- 
able in  them.  Microscopical  examination  shows  them  to  consist  of  an 
irregular  crystalline  granular  mass,  without  any  evidence  of  organiza- 
tion, composed,  according  to  Lassaigne,  of  50  parts  of  animal  matter, 
47^  of  tlie  phospliate,  and  2  of  the  carbonate  of  lime  in  every  100.  This 
calcification  of  tlie  arterial  coats  is  closely  allied  to  atheroma  ;  and  in- 
deed it  would  appear  to  iiave  the  same  starting-point  in  many  cases  at 
least;  the  new  growth  preceding  the  atheroma  having  undergone  calca- 
reous instead  of  fatt}^  degeneration.  The  deposit  always  takes  place  in 
the  first  instance  in  minute  sabulous  grains  or  granules;  these  after  a 
time  coalesce,  assuming  different  forms  according  to  the  seat  of  the  de- 
posit and  the  age  of  the  individual. 

Laminar  Deposit. — This  is  the  most  frequent,  and  is  principally 
met  with  in  the  larger  arteries,  such  as  the  aorta,  the  iliac,  and  the  cai'O- 
tid.  In  this  variety,  calcareous  masses  and  plates  of  various  sizes,  from 
a  grain-like  sand  to  a  shell-like  plate  an  inch  in  width,  are  met  with  in 
these  vessels.  The  thickness  of  tlie  patch  varies  from  that  of  silver  paper 
to  two  or  three  lines.  The  shape  is  elliptic  or  triangular,  the  largest 
diameter  being  in  the  direction  of  the  axis  of  the  vessel.  The  edge  of  the 
plate  is  ragged,  rough,  and  uneven,  and  the  surface  smooth  and  incur- 
vated  towards  the  cavity  of  the  artery;  if  large,  it  is  usuall}''  fissured  or 
cracked,  and  surrounded  by  much  atheroma.  These  patches  are  situated 
in  the  longitudinal  fibrous  coat,  and  are  cliiefly  deposited  where  this 
structure  abounds,  as  at  the  arch  of  the  aorta,  the  bifurcation  of  the 
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Fig.  349.  —  Annu 
lar  Calcification. 


iliacs,  and  in  the  carotid  arteries.  The  inner  coat  is  usually  thickened 
and  opaque  where  it  covers  the  patch,  and  the  middle  much  thinned  and 
wasted. 

Annular  Calcification  principally  occurs  in  arteries  of  the  third 
magnitude,  such  as  the  popliteal  and  the  femoral.    It  commences  by  the 
deposit  of  granules  of  calcareous  matter  (Fig.  349),  which  are  arranged 
in  lines  running  transversely  to  the  axis  of  the  vessel ;  these  lines  grad- 
ually increase  in  breadth  until  they  co- 
alesce laterally,  the  intervening  spaces 
being   filled    up,  and   the  vessel  being 
converted  into  a  rigid  tube.     This  form 
of  calcification  I  have  found  to  occur 
in  the  transverse  fibres  of  the  middle 
coat.    Billroth  believes  it  to  commence 
in  the  muscular  fibre-cells  of  the  middle 
coat.     It  is  accompanied  by  but  little 
atheromatous  matter. 

Tubular  Calcification  appears  to 
be  an  increased  degree  of  the  varieties 
just  described,  the  arteries  being  con- 
verted into  pipes  or  tubes  of  calcareous 
matter,  with  the  exception  of  a  few 
threads  and  patches,  and  some  athe- 
roma deposited  in  the  coats  (Fig.  350). 
It  is  especially  the  tibial  and  coronary 
arteries  that  are  liable  to  this  kind  of 
transformation.  When  an  artery  has  thus  been  con- 
verted into  a  tube  of  calcareous  matter,  masses  of  pale, 
opaque,  waxy-looking  fibrine  are  deposited  in  it,  and 
may  block  it  up  more  or  less  completely.  These 
masses  not  uncommonly  undergo  subsequent  atheromatous  degeneration. 
The  various  forms  of  fatty  and  calcareous  transformation  of  the  arte- 
rial coats  that  liave  just  been  desci'ibed,  are  constantly  found  associated 
together  in  the  vascular  system  of  the  same  individual,  and  often  indeed 
in  the  some  vessel.  It  has  been  pointed  out  by  Bizot  that  the  symmetry 
of  the  arrangement  of  these  morbid  appearances  in  the  corresponding 
vessels  on  opposite  sides  of  the  bod}''  is  remarkabl}'' great,  the  arteries  of 
one  limb  being  often  the  exact  counterpart  in  this  respect  to  those  of  the 
other. 

Causes The  frequent  co-existence  of  these  various  morbid  changes 

in  the  same  portion  of  the  arterial  system  points  to  their  origin  from  one 
common  cause,  under  the  influence  of  which  the  coats  of  the  vessel  may 
become  converted  into  either  fatty  or  calcareous  matter.  It  is  quite 
evident  that  these  are  retrograde  metamorphoses^  to  which  all  fibrous 
tissues  are  especially  liable  under  the  influence  of  a  disturbance  or  dimi- 
nution in  the  normal  nutritive  activity  in  the  part.  And,  indeed,  any 
circumstance  that  induces  a  depravation  of  healthy  assimilation  in  the 
system  generally,  will  speedily  tend  to  occasion  a  transformation  of  the 
texture  of  the  more  lowly  organised  tissues  into  products  still  lower  in 
the  scale  of  organisation:  and  this  will  more  readily  and  certainly  take 
place  if  any  localised  inflammatory  attack  have  been  developed.  Under 
such  influences,  the  fibrous  tissues  of  which  the  arterial  walls  are  com- 
posed rapidly  undergo  disintegration,  and  conversion  into  fatt}',  granu- 
lar, and  earthy  matter. 

That  influence  under  which  the  vital  forces  of  the  sj^stem  are  most 
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Calcification. 
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commonly  diminished  in  activity  is  old  age ;  and  this  diminution  may 
be  looked  ui)on  as  possible  at  any  period  after  the  organisation  lias 
reached  its  full  maturitj^,  whether  this  be  early  or  late.  So  frequent, 
and  indeed  constant,  are  these  transformations  of  the  arterial  coats 
during  the  decline  of  life,  that  they  may  be  considered  as  the  natural 
result  of  the  diminution  of  the  nutrient  activity  consequent  upon  ad- 
vance in  3'ears.  Gmelin  has  found  that  there  is  a  progressive  increase 
in  the  earthy  matters  contained  in  tlie  coats  of  healthy  arteries  as  the 
individual  advances  in  life.  Thus  he  has  ascertained  that  the  ash  of 
arteries  of  a  newly  born  child  yields  0"86  per  cent,  of  phosphate  of  lime  ; 
the  healthy  arteries  of  an  adult  1-25;  and  those  of  an  old  man  2-7T  of 
the  same  salt;  whilst  the  calcified  arteries  of  an  aged  man  contain  4*01. 
There  is  no  precise  period  of  life  at  which  these  changes  set  in:  age  is 
a  relative  term,  and,  so  soon  as  the  system  has  passed  its  full  maturity, 
in  whatever  year  of  life  this  T(\?i.y  happen,  there  is  a  tendency  for  these 
deposits  to  take  place  in  considerable  quantity.  These  senile  transfor- 
mations, therefore,  can  scarcely''  be  looked  upon  as  pathological  changes 
in  many  instances.  But  the  same  process  of  degradation  of  tissue  may 
commence  at  an}',  even  the  earliest  periods  of  life,  under  the  influence 
of  causes  that  impair  the  vital  forces. 

The  Constitutional  Causes  that  thus  dispose  to  or  directly  occasion 
degeneration  of  the  arterial  S3'Stera  are  those  that  lead  to  defective  or- 
ganisation or  to  direct  impurity  of  the  blood,  such  as  the  various  forms 
of  chronic  kidney-disease,  gout,  and  syphilis.  To  the  influence  of 
syphilis,  more  especially  in  its  advanced  and  constitutional  forms,  Ait- 
ken  attaches  great  importance  in  the  production  of  atheroma.  It  is  easy 
to  understand  how  these  various  diseases  may  exercise  a  double  deterio- 
rating influence  on  the  arterial  walls;  first^  by  the  direct  impairment  of 
their  nutrition  in  common  Avith  that  of  the  fibrous  textures  of  the  body 
generally;  and,  secondly^  by  the  circulation  through  them  of  blood  sur- 
charged with  morbid  matters,  which,  by  irritating  tlieir  lining  membrane, 
may  induce  low  forms  of  inflammation  of  their  coats.  It  is,  as  has  been 
already  stated,  a  favorite  supposition  with  man}'  pathologists,  that  these 
changes  result  directly  from  inflammatory  action  ;  this  certainly  does 
not  always  appear  to  be  the  case,  but  that  it  often  is  so,  is  by  no  means 
improbable.  An  artery  in  which  inflammation  has  taken  place  ma}'  have 
its  nutrition  so  modified  as  to  become  more  susceptible  to  early  and  ex- 
tensive degeneration,  the  plastic  matters  thrown  out  being  especially 
liable  to  undergo  changes  leading  to  conversion  into  fat  and  calcareous 
matter. 

Some  arteries  are  more  liable  to  these  structural  lesions  than  others  ; 
and  the  relative  frequency  of  the  various  forms  of  deposit  varies  in  dif- 
ferent arteries.  Thus  the  ascending  aorta  is  most  subject  to  fatty  de- 
generation, whilst  the  calcareous  transformation  is  most  frequently  met 
with  in  the  arch  and  abdominal  portion  of  the  vessel.  The  arteries  of 
the  lower  extremities  (viz.,  the  femoral,  the  popliteal,  and  the  tibials) 
are  chiefly  affected  with  calcareous  deposits,  whilst  the  fatty  are  com- 
monly met  with  in  the  vessels  of  the  brain  ;  and  some  arteries  appear 
to  be  exempt  from  disease ;  thus,  Tiedeman  states  that  he  has  never 
found  the  oesophageal  arteries  ossified.  The  difference  in  the  liability 
of  different  arteries  to  disease  is,  no  doubt,  in  a  great  measure,  to  be 
accounted  for  by  the  different  degrees  of  development  of  the  longitudinal 
fibrous  coat  in  different  parts  of  the  arterial  system — this  being,  I  be- 
lieve, in  most  instances  the  prnuary  seat  of  the  affection.  Thus,  in  the 
aorta,  the  coronary  arteries,  and  those  of  the  brain,  in  which  it  abounds, 
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we  find  these  transformations  frequent.  The  distance  of  the  tibials 
from  the  centre  of  circulation,  and  the  consequent  diminished  nutritive 
activity  of  their  coats  in  old  people,  m:iy  account  for  the  frequency  of 
their  degeneration.  Those  points  of  the  arteries,  likewise,  upon  which 
the  shock  of  the  onward  wave  of  blood  is  most  directly  received,  are 
more  subject  to  degeneration  than  neighboring  parts  of  the  continuity  of 
the  wall  of  the  vessel.  This  is  especiall}^  observable  at  the  origins  of 
the  arteries  that  spring  from  the  arch  of  the  aorta,  and  at  the  bifurca- 
tion of  the  iliacs,  the  popliteals,  &c. ;  in  fact,  at  all  parts  of  the  arterial 
s^'stem  on  which  great  pressure  may  be  thrown,  and  where  the  vessels 
may  consequently  be  overstrained.  It  is  also  not  improbable  that  the 
increased  pressure  of  the  blood  upon  the  coats  of  arteries  that  lead  to 
diseased  organs,  through  which  the  circulation  is  obstructed,  may  tend 
to  their  degeneration,  and  eventually  to  their  rupture. 

Sex  exercises  but  little  general  influence  on  the  liability  to  disease  in 
the  arterial  system,  though  it  specially  tends  to  the  occurrence  of  those 
changes  in  certain  arteries.  Thus  Bizot  states  that  the  arteries  of  the 
upper  extremitj^  are  most  frequently  diseased  in  women,  and  those  of 
the  lower  in  men,  and  Moxon  states  that  amongst  women  it  is  most 
common  in  those  who  follow  laborious  employments.  Amongst  men, 
also,  those  who  are  subjected  to  great  strains  in  their  work,  more  es- 
pecially if  that  strain  be  intermittent  as  w^ell  as  violent,  are  more  liable 
to  degeneration  of  the  coats  of  the  arteries. 

Local  Effects — The  structural  lesions  that  have  just  been  described 
produce  certain  local  effects,  often  of  considerable  importance,  on  the 
parts  which  the  aflfected  vessels  supply  with  blood.  For  the  proper  and 
healthy  nutrition  of  a  limb  or  part  to  be  carried  on,  two  great  conditions 
are  required,  so  far  as  its  arteries  are  concerned  : — 1,  that  the  integrity 
of  the  structure  of  the  walls  of  the  vessels  continue  perfect ;  and,  2,  that 
their  channels  remain  pervious  :  for,  although  the  arterial  system  pos- 
sesses remarkable  conservative  powers  in  its  arrangement  and  distribu- 
tion that  tend  to  counteract  these  eflects,  yet,  by  slow  degrees,  a  dete- 
rioration of  function  and  disintegration  of  structure  take  place  in  the 
part  immediately  supplied  by  the  diseased  vessel.  Thus,  in  the  limbs, 
we  have  all  the  signs  of.a  defective  circulation — coldness  of  the  feet, 
cramps,  and  spasms  of  the  muscles ;  whilst,  in  organs,  softening  of 
tissue,  fatty  degeneration,  and  other  evidences  of  the  want  of  a  proper 
supply  of  blood  leading  to  impaired  nutrition,  manifest  themselves. 

Further  Structural  Changes  in  Arteries. — Beside  the  changes  that 
take  place  in  the  parts  to  which  the  diseased  arteries  are  distributed,  ulte- 
rior effects  are  produced  upon  the  vessels  themselves,  which  may  lead  to 
important  consequences.  These  consist  in  Ulceration  of  the  Coats  of 
the  Artery;  their  Spontaneous  Rupture;  Contraction  or  Occlusion  of 
tlie  Interior  of  the  Vessel;  and,  lasth'^,  its  Dilatation  into  some  of  the 
various  forms  of  Aneurism. 

Ulceration  of  Arteries,  though  frequently  spoken  of,  in  reality 
seldom  occurs  ;  the  so-called  ulceration  being  in  general  an  erosion  occa- 
sioned by  a  patch  of  softened  atheroma  and  its  investing  membrane 
having  been  carried  away  by  the  current  of  blood,  which  then  washes 
the  l)ase  of  the  depression  thus  produced  in  the  middle  coat,  but  is  pre- 
vented from  extending  between  the  coats  by  the  process  of  inflammatory 
fusion  and  cohesion  which  has  taken  place  in  them  around  the  patch. 
This  apparent  ulcer  is  deepened  by  the  deposit  around  its  margin  of 
fibrine  from  the  circulating  blood,  often  in  large  gelatinous-looking 
masses.     When  true  ulceration  of  an  artery  takes  place,  it  is  by  de- 
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structive  action  commencing  from  witliout,  attacking  first  the  external 
coat,  and  not  by  any  of  tlie  disintegrating  processes  commencing  witliin 
the  vessel. 

Spontaneous  Rupture  of  an  artery  is  rare,  and  never  happens 
without  previous  disease  of  its  coats.  Experiments  made  by  Peacoclc, 
which  I  have  repeated,  and  tlie  accuracy  of  which  I  can  fully  confirm, 
prove  that  a  healthy  artery  will  sustain  a  very  great  pressure  from  water 
injected  into  it,  without  its  walls  giving  way.  But,  if  these  have  been 
softened  or  weakened  by  disease,  they  may  Ije  unable  to  resist  even  the 
ordinary  impulse  of  the  blood  ;  and  if  this  be  driven  on  by  any  unusu- 
ally forcible  action  of  the  heart,  as  under  the  influence  of  sudden  violent 
strain  or  exertion,  they  may  give  way.  This  occurrence  would  be  much 
more  frequent  than  it  is  in  atheromatous  and  calcareous  patches,  were 
it  not  for  the  inflammatory  consolidation  of  the  external  coat  of  the 
vessel  supplying  that  resistance  which  has  been  lost  by  the  softening  or 
destruction  of  the  internal  and  middle  tunics.  Hence  this  rupture  is 
most  frequent  in  those  vessels  the  outer  coat  of  which  is  thinnest,  and 
in  which,  consequently,  it  can  least  supph^  the  place  of  the  others,  as  in 
the  arteries  of  the  brain  and  in  the  intrapericardial  portion  of  the  aorta. 
The  liability  to  rupture  of  a  diseased  artery  by  the  distensile  force  of 
the  blood  impelled  into  it,  is  greatl^^  increased  by  the  existence  of  an 
obstacle  to  the  free  flow  of  the  blood  out  of  its  terminal  braches  in  con- 
sequence of  a  congested,  infiltrated,  or  chronically  thickened  state  of  the 
organ  or  part  supplied  by  it. 

Contraction  and  Occlusion  of  arteries  are  b}^  no  means  rare 
sequences  of  the  structural  lesions  of  these  vessels.  We  have  already 
seen  that  these  conditions  may  arise  from  inflammation  of  the  coats  in 
any  way  excited,  as  by  the  pressure  of  tumors;  but,  besides  this,  the 
structural  changes  that  take  place  may  produce  narrowing  and  closure 
of  the  vessel  in  A'arious  ways.  Thus  the  diseased  patch  may  project  into 
the  artery  in  such  a  manner  that  plastic  matter  and  coagulum  are  gradu- 
allj'^  deposited  upon  it,  until  the  interior  of  the  vessel  is  blocked  up;  or 
the  irritation  of  the  morbid  products  may  give  rise  to  chronic  inflamma- 
tion in  the  coats,  occasioning  contraction,  tlie  eff'usion  of  Ij'mph,  and 
consequent  occlusion.  In  one  or  otlier  of  these  ways,  arteries  of  all 
magnitudes  may  be  gradually  narrowed  and  at  last  completely  closed; 
and  yet  the  patient  may  survive,  and  the  parts  supplied  by  the  obstructed 
vessel  may  maintain  their  vitalit3^,in  consequence  of  the  collateral  circu- 
lation being  sufficiently  active  to  keep  up  the  supply  of  blood  to  them. 
The  vessels  that  are  most  frequently  blocked  up  in  this  way  are  the 
tibials;  next  to  these  perhaps  the  carotids ;  the  other  arteries  are  but 
rarely  so  occluded.  Yet  many  instances  have  been  collected  b}^  Tiede- 
mann  of  this  morbid  process  affecting  most  vessels,  but  more  especially 
the  iliac,  the  bracliial,  and  the  axillary  arteries,  and  the  difl'erent  branches 
of  the  abdominal  aorta.  Tiedemann  records  from  various  sources  no 
fewer  than  eight  cases  in  which  the  abdominal  aorta  was  completely 
closed,  in  all  of  which  so  full  and  efficient  a  collateral  circulation  had 
been  set  up,tliat  the  vitality  of  the  lower  part  of  the  body  was  perfectly 
maintained  and  in  most  the  morbid  state  vvas  not  suspected  during  life. 
Besides  these  cases,  he  states  that  there  are  on  record  twelve  instances 
of  great  narrowing  of  the  aorta,  at  that  point  where  the  ductus  arteriosus 
is  implanted  into  it  in  foetal  life.  These  would  appear  in  some  way  con- 
nected with  the  closure  of  the  duct ;  as  in  every  case  the  indentation 
was  greatest  on  tlie  convex  part  of  the  aorta,  which  had  been  drawn  in 
towards  the  mouth  of  tlie  duct,  as  if  the  vital  contractile  force  necessary 
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for  the  closure  of  this  had  extended  itself  to  the  aorta,  and  produced  a 
similar  action  in  it. 

When  any  of  the  arterial  narrowings  or  occlusions  occur  in  a  gradual 
manner  in  early  life,  or  in  a  part  where  the  collateral  circulation  is  free, 
no  ill  effects  result ;  but  in  an  opposite  condition  the  interference  with 
the  circulation  leads  to  the  death  of  the  part  supplied  by  the  diseased 
vessel.  This  is  particularly  the  case  in  the  lower  limbs  of  old  people, 
where  the  circulation  is  exti'emely  feeble,  both  as  the  effect  of  age  and 
in  consequence  of  the  distance  from  the  heart;  and  it  is  in  this  way  that 
the  true  senile  gangrene  or  mummification  of  the  limb  occurs.  The 
s^^mptoms  and  treatment  of  this  affection  have  already  been  adverted  to 
(Vol.  I.,  p.  649j ;  but  it  may  be  here  stated  that,  whilst  some  have  con- 
sidered the  gangrene  as  entirely  the  result  of  arteritis  and  embolism, 
others  look  upon  it  as  consequent  on  the  occlusion  of  the  vessel  from 
disease  of  its  coats  ;  and  each  party  has  laid  down  principles  of  treat- 
ment in  accordance  with  its  view  of  the  pathology  of  the  affection. 
Prom  what  has  preceded,  it  would  appear  that  the  arteries  of  a  limb  may 
be  occluded,  and  that,  consequently,  gangrene  may  result  from  either 
condition.  The  occlusion  from  arteritis,  followed  by  gangrene,  most 
frequentl}^  occurs  in  the  upper  extremities,  and  in  young  or  middle-aged 
people,  and  is  preceded  by  local  and  constitutional  symptoms  of  inflam- 
mation ;  and  the  artery  presents  on  examination  the  true  embolic  plug. 
The  occlusion  from  calcification  and  adhesions  chiefly  occurs  in  the 
lower  extremities,  and  in  old  people :  it  is  preceded  by  a  rigid  condition 
of  the  vessels — by  cold  feet,  cramps,  numbness,  and  weakness  of  the 
legs  ;  and,  after  removal,  the  arteries  will  be  found  to  be  converted  into 
rigid  unyielding  calcareous  tubes,  with  some  deposit  of  atheroma,  and 
with  waxy-looking  masses  of  fibrine  filling  up  their  interior.  Besides 
these  two  distinct  forms  of  the  disease,  there  is  a  third  and  very  com- 
mon variety,  in  which  a  low  form  of  inflammation  takes  place  in  pre- 
viously diseased  arteries,  and  in  which  we  find  a  combination  of  the  two 
conditions. 

Treatment — With  regard  to  the  treatment  of  narrowing  or  occlu- 
sion of  the  arteries,  unconnected  with  gangrene,  I  have  little  or  nothing 
to  say;  except  that,  if  there  be  reason  to  suspect  such  occurrence  in  a 
limb,  care  must  be  taken  to  keep  the  part  warm  by  means  of  appropriate 
clothing,  and  if  there  be  much  pain,  to  allay  this  with  opiates.  If  gan- 
grene have  come  on,  it  must  be  treated  with  reference  to  its  cause.  That 
connected  with  arteritis  and  embolism  has  already  been  discussed  (Vol. 
I.,  p.  654) ;  but  when  it  occurs  from  structural  disease  of  the  coats  of 
the  vessel,  then  the  treatment  must  be  directed  by  the  existence  or  ab- 
sence of  any  complicating  inflammation,  in  accordance  with  those  prin- 
ciples that  have  been  laid  down  in  discussing  the  general  management 
of  ganorene. 


CHAPTER   XLIII. 

ANEURISM. 

By  Aneurism  is  meant  a  tumor,  resulting  from  the  dilatation  of  the 
■whole  or  a  portion  of  the  coats  of  an  artery  caused  by  the  contained 
blood,  and  communicating  with  the  interior  of  the  vessel. 

Causes. — Tiie  causes  of  aneurism  are  divisible  into  those  that  predis 
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pose  to,  and  those  that  excite  the  disease.     Aneurism  is  Predisposed 

to  by  any  affection  of  the  arterial  coats  that  lessens  the  elastic  resiliency 
of  tiie  vessel,  and  at  tlie  same  time  weakens  its  resisting  power.  When 
the  arterial  walls  have  undergone  more  or  less  falty  or  atheromatous  de- 
generation, whether  that  consist  in  the  distinct  deposit  of  patches  of 
atheroma,  or  of  molecular  deposit  of  fat-globules  in  the  tissues  compos- 
ing their  coats,  their  natural  elasticity  and  resilienc}'  become  lost,  pro- 
portionately to  the  amount  of  subinflaramatory  and  fatty  change  that 
has  taken  place  within  them.  Hence  as  the  artery  becomes  less  and  less 
able  to  contract  on  its  contents,  and  to  recover  during  the  diastole  from 
the  tension  exercised  on  its  walls  during  the  systolic  impulse,  it  gradu- 
ally becomes  distended  by  the  repetition  of  the  shocks  which  it  sustains, 
and  thus  either  complete  or  partial  dilatation  of  its  cavity  takes  place. 
1  believe  that  this  loss  of  elasticity  and  of  power  of  contracting  on  its 
contents,  which  eventuall^^  results  in  the  dilatation  of  the  vessel,  never 
occurs  except  as  the  result  of  previous  disease  of  the  coats.  In  the 
very  numerous  specimens  of  dilated  arteries  that  I  have  examined,  I 
have  never  found  one  that  had  not  undergone  fatty  degeneration,  or 
atheromatous  deposition.  Calcification,  on  the  other  hand,  rather  pre- 
vents than  favors  dilatation  of  the  artery,  by  hardening  the  coats  and 
converting  them  into  rigid  inelastic  tubes;  but  atheroma  softens  them, 
and  causes  yielding  of  that  portion  of  the  vessel  affected  by  it.  I  have 
frequently  observed  that  the  whole  of  the  artery  might  be  healthy  except 
at  one  part,  where  there  was  an  atheromatous  patch,  and  where  the  vessel 
was  dilated  ;  or  that  the  whole  of  its  coats  might  be  calcified  except  at 
one  spot,  where  atheroma  was  deposited,  and  where  consequently  the 
coats  had  yielded  under  the  outward  pressure  of  the  contained  blood. 

As  aneurism,  therefore,  may  be  looked  upon  as  one  of  the  sequences 
of  atheroma,  or  at  least  as  being  invariably  preceded  by  that  form  of 
arterial  degeneration,  the  predisposing  causes  of  the  one  condition  must 
necessarily  be  the  same  as  those  of  the  other.  Hence  we  find  that  age, 
cachexy,  and  syphilis  influence  the  occurrence  of  the  aneurismal  disease 
b}^  laying  its  foundations  in  the  formation  of  the  atheromatous  deposit. 

Age  exercises  a  powerful  predisposing  influence  on  the  occurrence  of 
aneurism.  It  is  during  the  middle  period  of  life,  about  the  ages  of  thirtj' 
and  forty,  that  aneurisms  are  most  frequently  met  with  ;  at  those  ages, 
indeed,  when  the  arteries  have  already  commenced  to  lose  their  elasticit\', 
in  consequence  of  disintegrating  changes,  whilst,  at  the  same  time,  the 
heart  has  not  lost  any  of  its  impulsive  force,  or  the  general  muscular 
system  its  contractile  vigor  ;  and  when  the  enfeebled  and  inelastic  vessels, 
becoming  exposed  to  powerful  causes  of  distension,  may  readily  give 
way  or  be  expanded  at  some  one  weakened  point.  This  disease  is  ex- 
cessively rare  before  puberty,  j'et  is  occasionally  met  ^ith  at  early 
periods  of  life :  thus  Syme  mentions  a  case  of  popliteal  aneurism  in  a 
boy  of  seven,  Hodgson  had  a  preparation  of  a  carotid  aneurism  in  a  girl 
of  ten,  and  Schmidt  a  case  of  spontaneous  aneurism  of  the  radial  arterj' 
in  an  infant  eight  weeks  old. 

A  forcible,  irregular,  and  occasionally  greatly  increased 
action  of  the  heart  is  the  immediate  cause  of  the  over-distension  and 
dilatation  of  the  vessels,  and  thus  of  the  production  of  aneurism.  Hence 
we  find  that  this  disease  is  especiall}^  apt  to  be  induced  in  tliose  indi- 
viduals in  whom  the  muscular  system  is  called  upon  to  make  sudden, 
violent,  and  intermittent  exertions  ;  as,  for  instance,  in  men  who  habit- 
ually lead  somewhat  sedentary  lives,  but  occasionally  and  suddenly 
change  their  habits,  and  indulge  in  sports,  such  as  hunting,  rowing,  or  a 
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long  day's  shooting,  which  they  might  without  risk  have  practised  in 
early  life,  but  which  cannot  be  tal^en  up  with  impunity  at  an  age  when 
the  arteries,  having  become  weakened,  are  unable  to  bear  the  same  strain 
upon  tlieir  coats  as  heretofore.  I  agree  with  Porter,  in  thinking  that 
continuous,  steady,  laborious  employments  do  not  predispose  to  aneu- 
rism, as  this  disease  is  seldom  met  with  amongst  those  of  the  lower 
classes  who  labor  hard  and  uninterruptedly  ;  but  it  rather  occurs  in  those 
who,  after  long  periods  of  comparative  inaction,  are  occasionally  and 
suddenly  called  upon  to  make  very  violent  muscular  efforts,  dispropor- 
tioned  to  their  strength,  or,  at  all  events,  to  their  previous  habits.  It  is 
in  this  way  that  soldiers,  sailors,  and  members  of  the  higher  classes  in 
societ}^,  are  rendered  peculiarly  liable  to  aneurism.  As  violent  muscular 
strain  and  exertion  predispose  to  this  disease,  we  should  necessarily 
expect  to  meet  with  it  more  frequently  among  men  than  in  women  ;  and 
accordingly.  Crisp  finds  that,  of  551  cases  of  aneurism  of  all  kinds,  more 
than  seven-eighths  occurred  in  men.  It  is  important,  however,  to  observe 
that  different  kinds  of  aneurism  occur  with  varying  degrees  of  frequency 
in  the  sexes:  thus,  this  afTection  is  met  with  in  the  carotid  artery  about 
as  often  in  women  as  in  men,  whilst  the  other  external  aneurisms  occur 
in  the  proportion  of  thirteen  cases  in  males  to  every  one  that  happens  in 
a  female.  It  is  remarkable,  however,  that  in  the  dissecting  aneurism  the 
proportions  are  reversed  ;  for  every  one  case  in  men,  two  occur  in  women. 

Climate  exercises  an  important  influence  on  the  occurrence  of  aneu- 
rism, which  is  far  more  frequent  in  cold  than  in  hot  countries.  It  is 
not,  however,  the  geographical  position  or  the  meteorological  state  of  a 
country  that  exercises  any  direct  influence  over  the  occurrence  of  this 
disease.  It  is  in  reality  the  habits  of  the  people  that  dispose  to  it,  and 
that  regulate  its  prevalence;  and  it  is  in  the  more  energetic  nature  and 
the  more  active  physical  habits  of  the  northern  nations  that  we  must 
look  for  an  explanation  of  its  greater  prevalence  amongst  them,  than  in 
the  more  indolent  inhabitants  of  the  South.  If  we  may  judge  of  the 
prevalence  of  aneurism  in  a  country  by  the  number  of  published  reports 
of  cases,  I  should  say  that  it  is  of  more  common  occurrence  in  Great 
Britain  and  Ireland  than  elsewhere;  indeed,  Roux  states  that  it  is  less 
frequent  in  France  than  in  England.  In  America,  it  is  also  of  frequent 
occurrence  ;  but  in  the  East  Indies  it  is  comparatively  rare. 

Cachexy  induced  by  any  cause,  such  as  syphilis,  chronic  gout,  or 
rheumatism,  the  abuse  of  mercury,  &c.,  has  a  tendency  to  occasion  dis- 
ease of  the  coats  of  the  arteries,  and  thus  to  predispose  to  aneurism. 
But,  though  mercury  and  syphilis  are  commonly  said  to  tend  specially 
to  the  production  of  this  disease,  I  am  not  aware  that  we  are  in  posses- 
sion of  any  facts  that  would  warrant  us  in  coming  to  this  conclusion  ; 
though  there  can  be  no  doubt  that  the  cachexy  thus  induced  may  dispose 
to  it  as  much  as  any  other  cause.  It  is  remarkable  that  phthisis  is  an- 
tagonistic to  aneurism  ;  though  probably  this  may  arise  from  the  facts 
that  the  heart's  action  is  feeble  in  that  disease,  and  that  violent  muscular 
exertion  is  seldom  undertaken  by  those  laboring  under  it. 

Any  obstacle  to  the  free  flo^v  of  blood  through  an  organ  or  the 
capillaries  of  a  part,  exercises  an  important  influence  in  disposing  to 
aneurism,  as  it  throws  an  increase  of  pressure  on  the  interior  of  the 
artery.  Chevers  believes  that  obstruction  in  the  abdominal  organs  fre- 
quently occasions  aneurisms  of  the  abdominal  arteries.  Spontaneous 
aneurisms  of  the  radial  and  ulnar  arteries  are  supposed  in  the  great 
majority  of  cases  to  be  due  to  the  obstruction  caused  by  the  impaction 
of  an  embolic  clot  washed  on  from  a  diseased  heart. 
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The  only  Exciting  or  Direct  Occasioning  Causes  of  aneurism 
are  blows,  violent  strains,  and  wounds  of  an  artery.  When  an  athero- 
matous artery  is  concussed  by  a  blow^  the  lining  membrane  covering  the 
softened  patch  may  be  ruptured,  the  atheroma  being  poured  out  into  tlie 
interior  of  tiie  vessel ;  and  thus  the  external  coat,  with  perliaps  a  portion 
of  the  middle  adherent  to  it,  becoming  exposed  to  the  pressure  of  the 
contained  blood  before  it  has  been  fully  consolidated  by  inflammation 
and  plastic  deposit,  the  foundation  of  an  aneurism  may  readily  be  laid. 
In  very  violent  muscular  strains  or  efforts,  it  is  easy  to  understand  how 
an  already  weakened  portion  of  the  vessel  may  become  dilated  b}''  the 
increased  pressure  that  is  thrown  upon  its  interior;  and  occasionally 
even  the  vessel  may  be  completely  torn  across.  Wounds  implicating  arte- 
ries are  common  causes  of  those  various  forms  of  aneurism  that  have  al- 
ready been  discussed  in  considering  Injuries  of  Arteries  (Vol.  I.,  p.  323). 

Classification. — Aneurism  may  be  classified  as  follows  : — 

1.  Fusiform. — True. 

a.  True. 


2.  Sacculated. — 

3.  Dissecting. 


b.  False. 


Ca.  Circumscribed. 

X^.  Diffused. 


1.  Fusiform  or  Tubular  Aneurism. — This  is  a  preternatural  dila- 
tation of  an  artery,  all  the  coats  of  which  are  equally  expanded  through 
the  whole  circumference  of  the  vessel.  It  most  frequently  occurs  in  the 
aorta,  and  may,  though  rarely,  be  met  with  elsewhere.  The  fusiform 
aneurism  is  not  a  mere  dilatation  of  the  vessel,  but  there  are  elongation, 
thickening,  and  degeneration  of  its  walls  as  well.  The  elongation  of  the 
artery  in  the  fusiform  aneurism  is  as  marked  as  its  dilatation,  and  is 
always  very  considerable.  Thus  the  arcii  of  the  aorta  may  attain  a 
length  of  several  inches,  with  a  considerable  space  between  the  origins 
of  the  innominate,  the  carotid,  and  the  subclavian,  at  the  same  time  that 
its  walls  are  greatly  thickened,  nodulated,  and  rugged.  Sometimes 
several  tubular  or  fusiform  aneurisms  are  met  with  in  the  same  vessel, 
with  healthy  portions  of  tiie  arteries  between  them.  From  these  dilata- 
tions, sacculated  aneurisms  not  un- 
commonly spring.  On  examining  the 
structure  of  a  fusiform  aneurism,  it 
will  be  found  that  it  is  always  com- 
posed of  an  uniform  expansion  and 
outgrowth  of  all  the  coats  of  the  ar- 
tery, which  are  at  the  same  time 
somewhat  altered  in  character;  thus, 
the  outer  coat  is  thickened,  the  middle 
rigid  and  inelastic,  and  the  inner  one 
stiffened,  rugged,  and  tuberculated  l)y 
the  deposition  beneath  it  of  various 
plastic  and  atheromatous  masses.  No 
coagula,  however,  are  found  in  the 
dilatation, but  a  fewfllamentary  shreds 
of  fibrine  are  occasionally  seen  to  be 
attached  to  the  inner  wall.  The  arte- 
ries that  are  usually  the  seats  of  fusi- 
form aneurism  are  the  arch  of  the 
aorta  (Fig.  351),  the  iliacs,  the  femo- 
rals,  and  occasionally^  the  axillaries. 
This  particular  form  of  aneurism  oc- 
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Fig.   351. — Lar,'e  Fusiform  Aneurism  of  As- 
cending Aorta  bur.-iting  into  Pericardium. 
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curs  most  generally  in  vessels  in  which  the  yellow  elastic  coat  is  largely 
developed,  and  hence  is  rarely  met  with  in  arteries  smaller  than  the 
femoral :  it  occurs,  however,  in  the  basilar  artery  of  the  brain. 

The  fusiform  dilatation,  especially  when  seated  in  the  arch  of  the 
aorta,  may  attain  a  very  considerable  magnitude,  and  may  consequently 
exercise  very  injurious  pressure  on  contiguous  parts,  thus  producing 
great  distress  and  danger  of  life.  It  is  usuall}'-  extremelj''  chronic,  in- 
creasing very  slowly,  and  being  compatible  with  existence  for  many 
years  ;  but  at  last  it  usually  destroys  the  patient,  and  may  occasion 
death  in  several  ways.  Thus,  if  it  be  situated  in  the  aorta,  the  great 
mass  of  blood  in  the  sac  may,  by  impeding  the  circulation,  overpower 
the  heart's  action,  so  that  it  may  be  unable  to  recover  itself,  and  fatal 
syncope  may  be  induced.  Then,  again,  death  may  result  from  pi-essure 
on  important  parts,  as  on  the  bronchi  or  oesophagus.  In  general,  how- 
ever, the  cause  of  death  is  the  giving  way  of  a  sacculated  aneurism 
springing  from  the  fusiform  one.  When,  however,  tubular  aneurism  of 
the  arch  of  the  aorta  occupies  the  intrapericardial  portion  of  the  vessel, 
it  not  unfrequently  happens  that,  owing  to  the  absence  of  a  sheath  in 
this  situation,  the  artery  may  rupture.  It  most  commonly  happens  that 
a  fusiform  aneurism  remains  quiescent,  being  a  source  of  discomfort, 
but  not  of  death,  until  the  sacculated  form  of  tiie  disease  springs  from 
its  side;  and  then  this,  becoming  the  more  formidable  aflf'ection,  may 
destroy  life  in  some  of  the  ways  peculiar  to  it. 

2.  Sacculated  Aneurism — By  tlie  sacculated  aneurism  is  meant 
a  tumor  springing  from  the  side  of  an  arterj^  or  of  a  tubular  aneurism, 

with  the  interior  of  which  it  communi- 
cates b}'^  a  narrovv  aperture,  called  tiie 
mouth  of  the  sac  (Fig.  352).  It  is 
generally  divided  into  the  T7'ue  and 
False  varieties. 
True  Sacculated  Aneurism. — By 
this  is  meant  a  partial  dilatation  of  all 
the  coats  of  the  vessel.  Its  existence 
has  been  denied  ;  thus  Scarpa  doubts 
the  occurrence  of  such  a  disease,  and 
Bizot  seems  disposed  to  coincide  with 
him.  With  these  eminent  patholo- 
gists, how^ever,  I  cannot  agree;  and 
although  I  am  willing  to  admit  that 
many  of  the  so-called  "true"  aneurisms 
are  not  so  in  reality,  y&t  I  cannot 
doubt,  from  repeated  observation,  that 
Hodgson  is  right  in  saying  that  in 
their  early  stages  sacculated  aneurisms 
are  not  unfrequently  of  the  true  kind. 
Thus,  we  occasionally  find,  as  Peacock 
has  pointed  out,  small  digital  pouches 
springing  from  the  walls  of  some  of  the 
larger  arteries,  through  the  whole  of 
which  the  external,  middle,  and  internal  coats  can  be  demonstrated  by 
maceration  to  exist;  and  in  those  aneurisms  which  are  formed  by  the 
dilatation  of  a  comparatively  large  portion  of  the  arterial  wall,  it  not 
unfrequently  happens  that  the  tumor  remains  of  the  true  kind  for  some 
time,  as  I  have  ascertained  by  careful  dissection.  But  after  an  aneurism 
has  attained  a  certain  size,  its  coats  become  so  fused  together,  and  so 


Fig.  3.52. — Sacculated  Anenrism  of  Ascend- 
ing Aorta.     Death  by  Pressure. 
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closely  incorporated  with  the  neighboring  tissues,  tliat  their  precise 
structure  cannot  be  made  out.  Indeed  for  a  sacculated  aneurism  to  be 
of  the  true  kind,  I  believe  that  two  conditions  are  necessary: — i,  that 
the  tumor  itself  be  small :  and  2,  that  the  mouth  of  the  sac  be  of  tolera- 
bly large  dimensions.  Porter  says  that  he  lias  never  met  with  a  true 
aneurism  larger  than  a  small  orange;  and,  certainly,  none  of  those  that 
I  have  seen,  provided  they  were  of  tlie  sacculated  kind,  have  exceeded 
this  size.  In  true  sacculated  aneurisms,  also,  it  is  necessary  that  the 
mouth  of  the  sac,  or  that  portion  of  it  which  communicates  with  the 
interior  of  the  artery,  should  be  of  good  size,  and  not  bear  too  great  a 
disproportion  to  the  wall  of  the  tumor.  I  cannot  conceive  a  large  sac 
with  a  small  mouth  to  be  a  trite  aneurism;  for,  as  the  mouth  of  the  sac 
corresponds  exactly  in  size  to  that  portion  of  the  arterial  coats  which 
has  been  originally  dilated,  it  is  not  easy  to  understand  how  a  large  and 
thick  sac  can  be  expanded  out  of  a  small  segment  of  the  wall  of  the 
artery.  It  must  be  remembered  that  in  all  cases  of  true  aneurism,  how- 
ever small  they  may  be,  the  size  of  the  sac  greatly  exceeds  that  of  its 
mouth.  It  is  therefore  clear  that  there  must  have  been  not  only  expan- 
sion, but  a  degree  of  h3'pertrophy  and  overgrowth  of  the  wall  of  the 
vessel,  just  as  in  the  tubular  aneurism,  otherwise  the  sac  would  be 
thinned  in  the  exact  proportion  of  its. expansion. 

False  Saeeuulated  Aneurism  is  that  variety  of  the  disease  in 
which  the  internal,  or  the  internal  and  middle,  coats  have  been  ruptured, 
and  are  consequently  deficient.  This  is  by  far  the  most  frequent  form 
of  sacculated  aneurism,  and  is  that  which  is  met  with  of  so  gi'eat  a  size. 
In  by  far  the  majority  of  cases,  the  internal  coat,  and  the  innermost 
layers  of  the  middle  coat,  have  been  destroyed  by  atheromatous  degene- 
ration, leaving  an  erosion  or  depression  in  the  interior  of  the  artery, 
with  w^eakness  of  the  corresponding  portion  of  its  wall,  which  becomes 
expanded  by  the  outward  pressure  of  the  blood.  In  these  cases  the  sac 
is  principall}^  formed  by  the  expansion  of  the  outer  coat,  to  which  some 
of  the  layers  of  the  middle  ma}'  still  be  adherent,  but  which  is  essentiallv 
strengthened  and  thickened  by  plastic  deposits,  and  hy  adhesions  to 
neighboring  parts,  which  have  become  fused  into  its  composition.  In 
these  cases  there  are  outgrowth,  hypertrophy,  and  new  deposit  in  and 
upon  the  external  coat,  as  is  evidenced  by  its  actually  becoming  thicker, 
instead  of  its  being  thinned,  as  it  would  be  were  it  only  expanded.  The 
formation  of  an  aneurism  by  the  hernial  protrusion  of  the  internal  and 
middle  coats  through  an  ulcerated  aperture  in  the  external  coat  has 
been  described;  but,  though  there  is  a  preparation  in  the  Museum  of 
the  College  of  Surgeons  that  is  supposed  to  illustrate  this  fact,  I  doubt 
the  existence  of  such  a  form  of  the  disease,  and  after  careful  examina- 
tion think  that  the  preparation  in  question  represents  rather  an  artificial 
dissection  than  a  true  rupture  of  this  dense  and  elastic  coat. 

A  false  aneurism  may  always  be  readily  distinguished  from  a  true  one, 
by  the  greater  magnitude  that  it  attains,  by  the  size  of  the  sac  being  out 
of  all  proportion  to  that  of  its  mouth,  and,  on  a  section  of  this  being 
made,  by  the  middle  coat  being  seen  to  terminate  abruptly  in  a  thick 
and  dense  ring,  immediately  around  the  mouth  and  neck  of  the  sac.  A 
false  aneurism  may  either  be  so  from  the  very  first,  the  internal  and 
middle  coats  having  been  destroyed  by  softening  and  erosion,  and  the 
external  expanded  and  hypertrophied  into  a  sac ;  or  it  may  originally 
have  been  a  true  aneurism,  and  have  been  converted  into  the  false 
variety  of  the  disease  by  the  giving  way  of  some  of  its  coats. 

Surgeons  generally  recognise  two  varieties  of  false  aneurism — the  cir- 
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ciimscribed  and  the  diffused.  By  the  Circumscribed  False  Aneurism 
is  meant  that  form  of  the  disease  in  whicli  the  blood  is  still  contained 
within  a  sac,  formed  1)}^  at  least  one  of  the  arterial  coats,  however  ex- 
panded and  altered  in  its  strncture  this  may  be.  The  term  Di fused 
False  Aneurism  includes  two  distinct  varieties  of  the  disease.  In  one 
case  there  is  rupture  of  the  sac,  with  general  and  widely  spread  extrava- 
sation of  blood  into  the  areolar  tissue  of  the  limb  or  part.  In  the  other 
case  it  happens  that  the  sac  formed  by  tlie  dilatation  and  hypertrophy 
of  the  outer  coat  of  the  artery  is  ruptured,  and  the  blood,  although 
effused  beyond  this,  is  still  confined  in  a  sac  of  condensed  areolar  tissue, 
formed  by  the  matter  together  with  coagulum  and  lymph  of  the  struc- 
tures into  which  the  blood  has  been  effused. 

3.  Dissecting  Aneurism  is  a  remarkable  form  of  the  disease, 
originally  described  by  Shekelton,  in  wliich  tlie  sac  is  situated  in  the 
wall  of  the  artery  between  its  coats.  It  originates  in  consequence  of 
the  internal  coat  of  the  vessel  becoming  eroded,  and  giving  way  before 
any  of  that  adhesion  and  matting  together  of  the  tissues  around  the 
patch  has  taken  place,  whicli  prevents  the  blood  from  being  forced  be- 
tween the  different  tunics  of  the  artery.  Tiie  rupture,  altliough  origi- 
nating in  the  internal  coat,  always  extends  between  the  layers  of  the 
middle  one,  splitting  tliis  up  into  two  laminte,  and  in  some  cases  it  also 
sei)arates  the  middle  from  the  external  tunic  of  the  vessel.  On  examin- 
ing the  artery  in  a  case  of  dissecting  aneurism,  its  coats  will  always  be 
found  to  be  easily  separable  t'r(»m  one  another,  and  to  be  very  lacerable, 
often  appearing  soft  arid  sodden  as  if  macerated.     For  the  production 

of  this  disease,  indeed,  two  conditions 
are  necessary:  1.  That  there  be  athe- 
romatous disease  of  the  artery,  de- 
stroying a  portion  of  the  internal 
and  of  the  innermost  la3^ers  of  the 
middle  coat;  and  2.  That  there  be 
not  onl}'  a  want  of  plastic  matter 
effused  about  the  diseased  part  of  the 
vessel,  but  also  a  general  softening 
of  the  tissue  of  the  middle  coat,  with 
want  of  cohesion  between  the  differ- 
ent tunics  of  the  artery  :  this,  indeed, 
may  be  considered  as  the  essential 
condition  disposing  to  tlie  formation 
of  a  dissecting  aneurism,  and  causing 
the  disease  to  assume  this  rather  than 
the  sacculated  form. 

The  i-upture  constituting  dissect- 
ing aneurism  always  takes  place 
longitudinally  along  the  middle  coat, 
and  may  often  extend  to  a  very  con- 
sideralile  distance.  Thus  it  may 
reach  from  the  arch  of  the  aorta  to 
the  iliacs,  or  from  the  same  part  to 
the  bifurcation  of  the  carotids.     The 

Pig.  353.— Eupture  of  Lining  Membrane  of      discaSC    OUly    OCCUrs,  hoWCVCr,  iu    tllC 
Aorta,  giving  rise  to  a  Dissecting  Aneurism       aorta,  and  in  itS  principal  branches 

^hich  burst  into  Pericardium.   Aorta  much     |,^  j.|,Qgy  arteries,  indeed,  in  wliicli  the 

dilated  and  covered  with  Calcareous  Plates,  -iti  ,-i-ii        i  i  i  ^ 

.    ,      ,,    ,  >    ,,,       I     midd  e  coat  is  hiu'hly  developed,  and 

except  where  the  Aneurism  occurred :  there  it  o      J  i        ' 

was  atberomatoua.  the  ycUovv  elastic  tissue  abundant. 
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Classes. — Dissecting  aneurisms  arrange  tliemselves  in  tliree  distinct 
classes.  1.  In  one  class,  the  blood,  after  having  passed  for  a  distance 
of  several  inches,  or  even  more,  throngli  the  substance  of  the  midille 
coat,  bursts  through  the  external  coat,  and  becomes  effused  into  the 
areolar  tissue  outside  the  vessel  and  around  the  seat  of  rupture,  or  into 
the  neighboring  cavities  (Fig.  353).  In  tiiese  cases,  which  constitute 
the  most  common  variety  of  the  disease,  death  usually  occurs  rapidly, 
the  patient  feeling  intense  pain  along  tlie  line  of  rupture,  and  falling  into 
a  state  of  s^-ncope.  2.  The  external  coat  may  become  so  thickened  and 
strengthened  by  the  deposit  of  plastic  matter,  that  it  resists  the  impulse 
of  the  blood,  which  consequentl}^  continues  to  pass  between  the  la^'ers 
of  the  middle  coat  until  it  meets  a  softened  and  atheromatous  patch, 
and  then  again  bursts  into  the  canal  of  the  ai'tery.  In  tliis  form  of  the 
disease,  the  patient  may  live  for  years  after  the  occurrence  of  the  rup- 
ture; the  new  channel  that  the  blood  has  taken  becoming  lined  with  a 
dense  smooth  membrane,  and  resembling  closely  tiie  interior  of  the 
artery,  from  which,  however,  it  is  separated  by  a  kind  of  septum  or 
mediastinum.  The  appearance  here  presented  by  the  vessel  has  occa- 
sionally been  erroneously  described  as  constituting  a  double  aorta.  3. 
The  blood  may  find  its  way  betvveen  the  laminae  of  the  middle  coat,  but 
does  not  escape  farther  by  rupture  of  the  external,  or  by  the  giving  way 
of  the  lining  membrane  of  the  vessel.  A  sac  is  consequently  formed  in 
the  substance  of  the  middle  coat,  which  may  become  chronic,  but  will 
at  last  undergo  external  rupture. 

Process  of  Formation  op  an  Aneurism. — The  progression  of  the 
changes  leading  to  the  formation  of  an  aneurism  is  briefly  as  follows. 
The  coats  of  the  artery  undergo  fatty  degeneration,  and  atheroma  is 
deposited  at  one  part  ;  this  softens,  and  the  lining  membrane  covering 
it,  perhaps  with  a  portion  of  tlie  inner  layers  of  the  middle  coat,  becomes 
eroded  ;  or  the  walls  of  the  vessel  may  be  weakened  at  this  point  with- 
out any  destruction  of  their  coats.  Cohesion,  however,  takes  place  be- 
tween the  tissues  of  tlie  vessel  at  the  eroded  or  weakened  spot ;  and  the 
outer  coat  becomes  strengthened  and  thickened  by  the  deposition  of 
plastic  matter.  Dilatation  next  takes  place  at  this  point ;  if  of  the  entire 
coats,  a  tmie  aneurism  is  formed  ;  if  of  the  eroded  tunics,  a  false  aneu- 
rism occurs :  but  if  no  cohesion  have  previously  taken  place  between 
the  different  coats  of  the  vessel,  the  blood  becomes  effused  into  and  be- 
tween them,  thus  constituting  a  dissecting  aneurism. 

Structure  of  an  Aneurism. — An  aneurismal  sac,  if  it  be  composed 
of  a  dilatation  of  all  the  coats  of  an  arteiy,  may  be  recognised  on  dis- 
section by  the  atheromatous  and  calcareous  deposits  which  are  met  with 
in  the  tissues  of  which  it  is  composed.  If  it  be  a  false  aneurism,  it  will 
be  found  that  there  is  little,  if  any,  of  these  deposits  in  the  walls  of  the 
sac;  that  the  middle  coat  usually  terminates  abruptly  at  its  mouth,  and 
that  the  external  coat  is  greatly  thickened  and  strengthened  by  the  de- 
position of  plastic  matter.  An  aneurismal  sac  may  vary  in  size,  from  a 
tumor  not  larger  than  a  cherry  to  a  growth  of  the  magnitude  of  a  cocoa- 
nut  or  large  melon.  The  mouth,  which  is  oval  or  rouml  in  shape,  varies 
greatly  in  size,  being  alvvays  very  small  in  proportion  to  the  sac. 
Usually  the  interior  of  an  aneurismal  sac  contains  a  quantity  of  de- 
colorised fibrine,  arranged  in  concentric  laminse  of  but  moderate  thick- 
ness ;  these  laminai  of  fibrine  are  of  a  pale-buff  color,  dry,  and  some- 
what brittle  where  they  are  most  closely  applied  to  the  wall  of  the  sac; 
the  more  external  ones  appear  to  be  those  that  are  first  formed,  ancl 
occasionally  are  found  to  have  undergone  a  kind  of  atheromatous  de- 
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Fig.  354.— Large  Aneurism  of  A.soeadiiig  Aorta, 
projecting  against  (and  protruding  outwards) 
tlie  ribS'.  Layers  of  Laminated  Fibrins  ar- 
ranged in  the  direction  of  tlie  Current  of  the 
Blood. 


generation  ;  as  we  approach  the  interior  of  the  vessel,  they  become  softer 
and  more  colored,  and  at  last,  in  tlie  central  portions,  daric  masses  of 
coagnlnm  are  often  met  with.  This  decolorised  fibrine,  called  hy  Broca 
the  active  clot,  proceeds  from  two  sources.     It  is  partly  deposited  from 

the  blood  which  is  beaten  up  in  the 
interior  of  the  sac,  and  thus  de- 
posits fibrine  much  in  the  same  way 
as  when  it  is  whipped  in  an  ordinary 
vessel ;  this  is  probably  the  manner 
in  which  the  principal  masses  are 
found  deposited,  and  the  fibrine  so 
deposited  is  arranged  in  laminae 
that  take  the  course  of  the  current 
of  the  blood,  as  in  Fig.  354.  In 
some  cases,  however,  it  would  ap- 
pear as  if  it  were  formed  by  depo- 
sition from  the  wall  of  the  aneu- 
rism ;  for  the  mass,  not  being  out 
of  the  current  of  the  circulation, 
cannot  well  have  been  deposited 
from  the  blood,  but  must  in  all  pro- 
bability have  been  the  result  of  the 
effusion  of  plastic  niatter  from  the 
wall  of  the  sac ;  in  these  circum- 
stances, there  is  little  or  any  of  that 
stratified  arrangement  that  is  observable  in  the  fibrine  which  is  deposited 
from  the  blood.  The  black  blood-clot  that  is  occasionally  met  with  in 
the  middle  of  aneurisms  difft-rs  in  every  way  from  the  laminated  filirine 
just  described,  and  is  evidently  the  result  of  simple  coagulation.  It  is 
the  passive  clot  of  Broca.  The  use  of  the  deposited  fibrine  api)ears  to 
be  in  a  great  measure  to  strengthen  the  walls  of  the  sac,  and  thus  to 
prevent  the  too  rapid  increase  of  the  tumor.  Another  great  purpose 
that  it  serves  is  to  lessen  the  capacity  of  the  sac,  and  thus  to  diminish 
the  distending  force  of  the  blood  which  is  injected  at  each  stroke  of  the 
heart — the  outward  pressui'e  depending  as  much  on  the  area  of  the  sac 
as  on  the  force  with  which  the  blood  is  driven  into  it.  Then  again,  the 
lining  of  the  walls  of  the  sac  with  such  a  tough  and  elastic  material  as 
the  stratified  fibrine,  must  greatly  tend  to  deaden  and  break  the  force  of 
the  shock  of  the  wave  of  blood  that  is  projected  against  what  would 
otherwise  be  an  unprotected  and  expanded  membrane.  In  those  cases 
in  which  the  laminated  fibrine  is  small  in  quantity  or  altogether  deficient, 
the  aneurismal  tumor  rapidly  increases  with  a  forcible  pulsation  that  is 
not  met  with  in  other  circumstances. 

Pressure-EfFeets As  the  sac  of  an  aneurism  enlarges,  it  exercises 

injurious  and  often  fatal  effects  by  its  pressure  upon  contiguous  parts. 
These  pressure-efTects  deserve  attentive  stud3%  as  they  constitute  an 
important  and,  in  some  instances,  the  sole  element  in  the  diagnosis  of 
the  aneurism. 

One  of  the  most  common  pressure-effects  of  aneurism  is  the  occurrence 
of  oedema  of  the  limb  or  part,  owing  to  the  compression  exercised  by 
the  tumor  upon  the  large  and  deep  venous  trunks  in  its  vicinity.  The 
consequent  obstruction  to  the  venous  circulation  in  the  interior  of  the 
limb  may  also  give  rise  to  a  distended  or  varicose  condition  of  the  sub- 
cutaneous vessels,  and  in  some  instances  it  may  even  go  on  to  the  pro- 
duction of  gangrene.     The  pressure  of  the  sac,  also,  on  neighboring 
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arteries,  or  even  on  the  upper  part  of  the  very  vessel  from  whicli  it 
springs,  and  its  interference  with  the  general  capillary  circulation  of  a 
part,  is  commonly  associated  with  the  venous  compression,  and  may 
considerabl}'  increase  the  ill-conseqnences  resulting  from  it.  The  pres- 
sure upon  a  neighboring  artery  may  go  on  to  perforation  of  the  vessel 
by  the  sac,  and  so  a  communication  between  the  two  may  be  set  up; 
thus  aneurism  of  the  aorta  has  been  known  to  perforate  and  communi- 
cate with  the  pulmonar}'^  arter3^  By  its  pressure  upon  neighboring 
nerves,  an  aneurismal  sac  may  give  rise  either  to  great  pain  in  the  part 
supplied  by  them,  or  to  disturbance  of  their  function;  the  nerves  tliem- 
selves  becoming,  in  some  cases,  expanded  or  flattened  out,  and  rilibon- 
like  (Fig.  355),  and  in  other  instances  tortuous  and 
waving,  and  being  considerably  elongated.  The  pain 
in  the  nerves  is  often  one  of  the  earliest  signs  of  the 
existence  of  an  aneurism.  The  i)ain  is  usually  of 
two  kinds :  it  is  either  lancinating  and  radiating 
along  the  course  of  the  nerve  that  is  compressed  ; 
or,  when  the  tumor  presses  severely  upon  neighbor- 
ing parts  and  tissues,  more  especially  if  it  give  rise 
to  erosion  of  the  bones  (as  in  Fig.  3*13),  an  aching, 
burning,  tearing,  or  boring  sensation  is  often  expe- 
rienced in  the  part  subjected  to  the  pressure.  In 
other  cases,  again,  important  modifications  in  the 
function  of  parts  take  place,  in  consequence  of  the 
pressure  that  is  exercised  upon  their  nerves.  Thus, 
for  instance,  the  compression  of  the  recurrent  laryn- 
geal nerve  will  occasion  hoarseness  of  voice  and 
difficulty  of  breathing,  depending  on  spasm  of  the 
glottis.  On  the  bones  an  aneurism  may  produce 
very  important  effects  by  its  pressure,  eroding  or 
wasting  away  the  osseous  tissue  in  some  instances, 
and  in  others  giving  rise  to  true  caries.  If  the  bone 
be  a  flat  one,  as  the  sternum,  the  aneurism  may  per- 
forate it  by  making  as  smooth  and  round  a  hole  in 
it  as  if  this  had  been  worked  by  the  trephine. 
Glandular  organs  and  their  ducts  in  the  neiglibor- 
hood  of  aneurisms  suflTer  the  most  injurious  effects 
from  the  pressure  of  these  tumors,  their  functions 

being  arrested,  and  the  passage  of  their  secretions  interfered  with  ;  so, 
also,  by  the  pressure  exercised  on  the  trachea  and  oesophagus,  respiration 
and  deglutition  may  be  seriously  impeded. 

Number. — Aneurisms,  thougli  usually  single,  are  not  very  unfre- 
quently  multii)le.  There  may  be  more  than  one  tumor  of  this  kind  iu 
the  same  limb ;  thus  the  iliac  and  femoral  arteries  on  the  same  side  may 
both  be  affected.  In  other  cases,  corresponding  arteries  in  opposite 
limbs  are  the  seat  of  aneurism  ;  thus  the  two  popliteals  are  not  unfre- 
quently  found  to  be  the  seat  of  this  disease,  and  occasionally  an  aneu- 
rism may  exist  in  one  of  the  limbs,  and  others  in  the  arteries  of  the 
interior  of  the  body.  When  more  than  one  aneurismal  tumor  occurs  in 
the  same  individual,  the  patient  is  said  to  be  laboring  under  the  aneu- 
rismal diathesis.  Numerous  aneurismal  tumors  are  at  times  met  with 
in  the  same  person  ;  thus,  Pelletan  records  a  case  in  which  no  fewer  than 
sixty-five  were  observed. 

Duration. — The  duration  of  an  aneurism  varies  very  greatly.  In  young 
full-blooded  persons  it  often  makes  progress  witli  great  rapidity;  whereas 


Fig-.  355. — Flattening  of 
Posterior  Tibial  Nerve 
by  pressure  of  an  Aneu- 
rism of  the  Calf. 
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in  elderlj'  people  of  feeble  constitutions,  or  in  those  of  a  cadiectic  habit 
of  body,  accompanied  witli  more  or  less  debility  of  the  heart's  action, 
the  disease  may  assume  a  very  chronic  form  ;  thus,  Hodgson  relates  the 
case  of  an  aneurism  of  the  femoral  artery  of  twenty  years'  duration. 
Much  also  will  depend  on  the  situation  of  the  aneurism,  the  size  of  the 
mouth  of  the  sac,  and  the  relation  of  the  sac  to  the  impulse  of  the  blood 
into  it;  the  larger  and  more  direct  the  mouth  of  the  tumor,  the  more 
readily  will  the  blood  be  projected  into  it  at  each  impulse  of  the  heart, 
and  the  more  quickly  will  the  tumor  expand. 

Symptoms. — The  symptoms  of  an  aneurism  are  of  two  kinds  :  1.  Those 
that  are  peculiar  to  this  disease  ;  and  2.  Those  that  are  simply  dependent 
on  the  presence  of  the  tumor  occasioned  by  the  enlarging  sac.  The 
peculiar  or  pathognomonic  signs  are  those  that  are  dependent  on  the 
communication  of  the  sac  with  the  artery;  they  consist  of  signs  afforded 
by  the  manual  and  auscultatory  examination  of  the  tumor;  those  that 
are  dependent  on  the  mere  size  of  the  growth  are  pressure-effects.  It 
is  of  course  onl^r  in  external  aneurisms  that  those  signs  which  are  ascer- 
tainable on  manual  examination  of  the  tumor  can  usually  be  recognised. 
In  internal  aneurisms,  in  the  majority  of  cases,  the  auscultatory  signs 
and  the  pressure-effects  afford  the  best  indications  of  the  presence  and 
nature  of  the  tumor;  though,  when  this  approaches  the  surface,  much 
information  can  be  gained  by  palpation. 

Symptoms  of  External  Circumscribed  Aneurism.— The  tumor 
is  nsually  round  or  oval,  distinctly  circumscribed,  and  is  situated  upon 
and  in  close  connection  with  some  large  artery.  It  is  at  first  somewhat 
compressible,  but  afterwards  becomes  more  and  more  solid  as  fibrine  is 
deposited  in  it.  The  most  marked  sign  is,  perhaps,  the  pulsation  that 
is  felt  in  it  from  the  very  first.  This  is  of  a  distensile,  excentric,  and 
expanding  character,  separating  the  hands  when  laid  upon  each  side  of 
the  tumor,  by  a  distinct  impulse  from  within  outwards.  The  pulsation 
is  most  forcible  in  an  aneurism  in  which  there  is  but  little  laminated 
fibrine ;  and  as  this  increases  in  quantity  the  pulsation  gradually  loses 
its  tense  expanding  character,  being  converted  into  a  dead  Ihud,  and  in 
some  cases  ceasing  entirely.  When  pulsation  is  obscure,  the  compres- 
sion of  the  artery  below  the  sac  will  cause  it  to  become  more  distinct, 
or  it  may  be  increased  in  distinctness  by  elevating  the  limb  or  part 
aflfected.  When  the  artery  above  the  sac  is  compressed,  the  flow  of 
blood  in  the  tumor  is  necessaril}'  arrested,  and  a  considerable  quantity 
of  its  more  fluid  contents  may  be  squeezed  out  by  gentle  pressure.  If 
the  hands  be  then  laid  upon  each  side  of  the  tumor,  and  the  pressure 
suddenly  taken  off"  the  artery,  tlie  blood  will  be  found  to  rush  into  and 
distend  the  sac  by  a  sudden  stroke,  separating  tlie  hands  from  one  an- 
other. This  may  be  looked  upon  as  one  of  the  most  characteristic  signs 
of  aneurism. 

The  bruit  or  soimd  emitted  by  the  blood  in  its  passage  through  an 
aneurismal  sac  was  first  noticed  by  Ambrose  Pare.  It  varies  much  in 
character,  being  usually  loud  rasping  or  sawing — loudest  and  roughest 
in  tubular  aneurisms.  Occasionally  the  bruit  is  double,  and  if  so,  it 
clearly  indicates  the  sacculated  nature  of  the  aneurism.  It  is  possible, 
however,  that  when  great  aortic  regurgitation  is  present,  the  backward 
current  of  blood  in  the  large  vessels  might  give  rise  to  a  feeble  diastolic 
murmur  in  a  fusiform  aneurism.  In  many  cases  it  is  altogether  absent; 
this  especially  happens  in  sacculated  aneurisms  with  small  mouths,  or 
in  those  that  are  much  distended  with  coagula  and  blood.  The  absence 
of  sound,  therefore,  in  a  tumor  must  not  be  taken  as  a  proof  that  it  is 
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not  iui  aneurism.  The  sound  is  usually  best  heard  in  aneurisms  that 
are  not  too  fully  distended  witli  blood  ;  indeed,  it  is  usually  most  distinct 
when  the  sac  is  partiallj^  emptied.  Tluis,  for  instance,  it  not  unfrequentjy 
happens  that,  in  an  aneurism  of  the  ham  or  thigh,  no  bruit,  or  but  a 
ver}^  I'aint  one,  is  audible  so  long  as  tlie  patient  is  standing;  but  if  he 
lie  down,  and  elevate  the  limb  so  as  to  partly  empty  the  sac,  then  it  may 
be  distinctly  heard.  Another  sign  of  considerable  importance  consists 
in  the  diminution  in  the  size  of  the  tumor  and  the  cessation  of  the  pul- 
sation and  bruit  on  comjyressiiig  the  vessel  leading  to  the  sac,  and  the 
immediate  and  sudden  return  of  these  signs  on  removing  the  pressure 
from  the  artery. 

Many  of  the  symptoms  that  have  just  been  described  are  peculiar  to 
and  their  combination  is  characteristic  of  aneurism,  being  dependent  on 
the  communication  that  exists  between  the  arter}'^  and  the  sac.  Tliose 
that  result  from  the  pressure  of  the  sac  upon  neighboring  parts  are  com- 
mon to  aneurism  and  to  any  other  kind  of  tumor;  but,  though  not  of  so 
special  a  character  as  those  tliat  have  just  been  described,  they  are  of 
considerable  importance  in  determining  the  nature  of  the  disease  when 
taken  in  conjunction  with  the  other  symptoms. 

Symptoms  of  Diffused  Aneurism. — When  a  sacculated  circum- 
scribed aneurism  becomes  diffused,  the  sac  having  given  way,  but  the 
blood  being  still  bounded  by  the  tissues  of  the  limb,  the  patient  experi- 
ences a  sudden  and  acute  pain  in  the  part,  and  usuall}^  becomes  pale, 
cold,  and  faint.  On  examination,  it  will  be  found  that  the  tumor  has 
suddenly  and  greatl^'^  increased  in  size,  at  the  same  time  that  it  has  lost 
its  circumscribed  and  distinct  outline.  The  pulsation  and  bruit  become 
materially  diminished  in  force  and  in  dietinctness,  having  receded  as  it 
were  from  the  surface,  and  may  disai)pear  altogether.  The  limb  may 
also  become  oedematous,  or  may  suffer  in  other  ways  from  the  diffused 
effects  of  the  pressure  of  the  aneurismal  swelling  upon  the  neighboring 
veins  and  tissues.  At  the  same  time,  the  circulation  in  it  being  greatly 
obstructed,  the  limb  may  become  cold  and  livid,  and  a  sensation  of 
weight  and  general  inutility  will  be  experienced  in  it.  In  these  circum- 
stances the  aneurismal  swelling  usually  becomes  harder,  in  consequence 
of  the  coagulation  of  the  blood  in  the  areolar  tissue  around  the  sac;  by 
which  indeed  the  further  extension  of  tlie  disease  is  arrested,  and  a  fresh 
boundary  is  often  formed,  so  as  to  limit  the  extravasated  blood.  If  it  be 
left  to  itself,tlie  tumor  will  now  usually  rapidly  increase  in  size,  sometimes 
without,  sometimes  with  much  pulsation,  and  perhaps  evidence  of  inflam- 
matory action  around  it,  so  that  at  last  it  may  so  obstruct  the  circula- 
tion through  the  limb  as  to  occasion  gangrene ;  or,  if  it  advance  towards 
the  surface,  the  skin  covering  it  becomes  thinned  and  reddened,  the 
tumor  becomes  soft  and  semi-fluctuating,  owing  to  the  coagulum  break- 
ing down,  and  eventually  external  rupture  of  tlie  sac  will  ensue. 

In  some  cases  it  happens  that,  when  rupture  of  the  sac  takes  place, 
the  effued  blood,  instead  of  being  limited  by  the  surrounding  areolar 
tissue,  becomes  suddenly  and  widel}'  extravasated  into  the  substance  of 
the  limb.  When  this  untoward  accident  happens,  the  shock  and  local 
disturbance  are  very  great,  and  the  patient  is  suddenly  seized  with  a 
very  severe  lancinating  and  numbing  pain  in  the  part.  The  pain  is 
most  severe  in  those  cases  in  which  the  rupture  takes  place  under  the 
deep  fascige,  by  which  the  effused  blood  is  tightly  bound  down  ;  and  it 
may  be  so  severe  as  to  occasion  syncope.  In  other  instances,  faintness 
occurs  from  the  sudden  loss  of  blood  out  of  the  current  of  the  circula- 
,  tion  into  the  substance  of  the  part,  the  swelling  being  greatest  in  those 
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instances  in  which  the  blood  is  siiddenl}'  and  largely  effused  into  the 
areolar  tissue.  If  the  extravasation  happen  in  a  liml),  this  will  become 
greatly  swollen,  hard,  brawny,  and  cold.  The  superficial  veins  are  con- 
gested, and  the  circulation  in-  the  lower  parts  of  the  member  is  soon 
completely  arrested  by  the  pressure  of  the  extravasated  and  semi-coagu- 
lated blood  upon  its  vessels,  more  particularly  the  large  venous  trunks. 
In  consequence  of  this,  gangrene  of  a  moist  kind  usually  makes  its  ap- 
pearance, and  speedily  destroys  the  patient's  life. 

Diagnosis. — The  diagnosis  of  aneurism  ma}- in  many  cases  be  effected 
with  the  greatest  possible  ease  bj^  a  student  in  surgery  ;  in  other  in- 
stances it  requires  a  vast  amount  of  care,  and  the  most  experienced 
judgment,  to  come  to  a  correct  conclusion  as  to  the  nature  of  the  tumor. 
This  is  easily  done  when  the  aneurism  is  superficial,  recent,  and  circum- 
scribed, the  blood  in  it  being  fluid,  and  all  the  signs  of  the  disease  well 
marked.  The  diagnosis  is  often  replete  with  difficulty  when  the  aneurism 
is  deeply  seated,  or,  if  external,  when  it  is  old  and  filled  with  coagula ; 
also,  if  suppurative  action  have  taken  place  about  it,  or  if  it  have  be- 
come diffused. 

In  effecting  the ^  diagnosis  of  aneurism  we  have,  in  the  first  place,  to 
ascertain  the  existence  or  absence  of  a  tumor;  and,  after  this  has  been 
done,  to  ascertain  whether  it  be  aneurismal  or  of  some  other  character. 
Both  points,  the  latter  especially-,  are  difficult  to  determine  in  internal 
aneurisms;  in  the  external,  the  doubt  is  not  as  to  the  presence  of  a 
tumor,  but  as  to  its  nature.  The  tumors  with  which  aneurisms  may  be 
confounded  may  convenieutl}^  be  divided  into  two  classes — those  that 
do  and  those  that  do  not  pulsate. 

Every  pulsating  tumor  is  not  an  aneurism.  Thus  there  may 
be  pulsation  in  various  kinds  of  encephaloid  tumor  or  soft  sarcoma^  or 
in  growths  composed  of  erectile  tissue.  In  such  cases  as  these,  many  of 
the  signs  of  aneurism  are  present ;  thus  the  size  of  the  tumor  may  be 
diminished  by  compression,  and  the  distinct  influx  of  blood  into  it  may 
be  felt  on  the  removal  of  tlie  pressure,  the  tumor  returning  to  its  origi- 
nal size  with  a  soft  swelling  pulsation  :  there  may  also  be  a  bruit,  often 
of  a  loud  and  distinct  character.  But  these  tumors  may  generally  be 
distinguished  from  aneurisms  in  not  being  quite  so  distinctly  circum- 
scribed— in  being  soft,  spongy,  and  elastic,  witliout  the  sensation  of  fluid 
that  is  met  with  in  some  forms  of  aneurism,  or  of  solid  coagula  that 
occurs  in  others.  Again,  the  bruit  is  either  soft,  blowing,  and  more  pro- 
longed, or  else  sharp  and  superficial ;  the  pulsation,  also,  is  not  so  dis- 
tinct, and  is  more  of  the  nature  of  a  general  swelling  and  heaving  of  the 
tumor  than  of  a  distinct  thump.  Much  light  is  also  occasionally  thrown 
upon  these  affections  by  their  being  met  wath  in  situations  where  aneur- 
ism cannot  occur,  from  the  absence  of  any  arteries  of  sufficient  size  to 
give  rise  to  it,  as,  for  instance,  on  the  head  of  the  tibia  or  the  side  of  the 
pelvis ;  but  if  a  tumor  of  this  kind  be  situated  upon  or  under  a  large 
artery  in  the  usual  site  of  an  aneurism,  then  the  diagnosis  is  certainly 
replete  with  diflSculty,and  cannot  indeed  in  many  cases  be  made.  Several 
instances  have  of  late  j'ears  occurred,  in  which  Surgeons  of  the  greatest 
skill  and  experience  (as  Gruthrie  and  Stanley)  have  ligatured  arteries  on 
the  supposition  that  they  had  to  do  with  aneurism,  when  in  reality  it 
was  one  of  the  pulsating  tumors  just  mentioned  that  closely  simulated  it. 

Pulsation  may  be  communicated  to  a  tumor  of  a  fluid  character 
seated  upon  an  artery  ;  here  the  diagnosis,  though  often  diflScult,  is  more 
readily  made  than  in  the  last  case.  Attention  to  the  history  of  the  case, 
to  the  impossibility  of  diminishing  the  tumor  by  pressure,  either  directly 
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upon  it  or  on  the  artery  leading  to  it,  its  fluctuation,  and  want  of  cir- 
cumscription, will  usually  point  out  its  nature.  P^special  attention 
slionld  likewise  be  paid  to  the  facts  that  the  pulsation  is  a  distiuct  heav- 
ing up  and  down  of  the  tumor,  and  neither  excentric  nor  distensile,  and 
that  the  swelling  may  often  be  wholly  or  partly  separated,  by  raising  it 
up,  from  the  artery  lying  beneath  it.  By  attention  to  these  points,  ab- 
scesses in  the  axilla,  under  the  pectorals,  at  the  root  of  the  neck,  and  in 
other  situations  where  pulsation  may  readily  be  communicated  to  tiie 
fluid  mass,  can  be  distinguished  from  aneurisms;  yet  errors  in  diag- 
nosis have  happened,  and  will  continue  to  do  so,  from  the  intrinsic  diffi- 
culty of  these  cases,  and  from  no  want  of  skill  or  care  on  the  part  of  the 
Surgeon:  and  those  will  be  most  charitable  in  their  criticisms  of  the 
mistakes  of  others,  who  have  most  frequently  had  occasion  to  experience 
these  difficulties  in  their  own  practice. 

Tumors  that  do  not  pulsate,  either  by  their  own  vessels  or  hy 
those  that  lie  beneath  them;  are  not  so  readily  confounded  with  aneurism 
as  the  class  of  affections  that  has  just 
been  described.  Yet  it  must  be  borne 
in  mind,  that  in  some  instances  even 
aneurisms  do  not  pulsate,  or  but  very 
indistinctly  so,  having  become  filled 
with  a  dense  and  firm  coagulum.  The 
non-pulsating  tumors  that  chiefly  re- 
quire attention  are  glandular^  scir- 
rhous, or  thyroid  sivellings,  seated  over 
the  carotid  artery  at  the  root  of  the 
neck,  or  in  the  popliteal  space.  If 
these  be  of  a  fluid  character,  their 
fluctuation,  unvarying  size,  and  the 
want  of  pulsation  in  them,  sufficiently 
indicate  that  the}^  are  not  connected 
with  the  arter}-,  from  which  they  may 
also  frequently  be  separated,  and  upon 
Avhich  they  may  be  distinctly  moved. 
If  solid,  they  are  usually  irregular  and 
nodulated  on  the  surface,  and  can  fre- 
quently be  detached  by  the  fingers 
being  passed  underneath  them  and 
raising  them  from  the  subjacent  vessel. 
There  is  much  danger  of  mistaking  a 
consolidated  aneurism  which  is  under- 
going or  has  undergone  spontaneous 
cure,  and  in  which  there  is  conse- 
quently no  pulsation,  for  a  solid  tumor 
of  some  kind.  I  have  known  one 
instance  in  which  the  thigh  was  ampu- 
tated for  a  very  painful  solid  tumor 
of  the  popliteal  space,  which  proved 

on  dissection  to  be  a  consolidated  aneurism  pressing  upon  the  posterior 
tibial  nerve  (Fig.  356). 

Aneurisms,  more  particularly  those  that  are  difl'used,  have  not  unfre- 
quently  been  mistaken  for  abscesses;  and  it  is  no  very  uncommon  thing 
for  a  Surgeon  to  be  called  to  an  aneurism  which,  under  this  supposition, 
has  been  diligently  poulticed,  or  painted  with  iodine.  I  have  twice  liga- 
tured the  external  iliac  for  aneurisms  of  the  groin  that  had  been  mis- 


Fig'.  356. — Section  of  Aneurism  of  Calf,  un- 
dergoing spontaneous  cure,  mistaken  for 
Tumor.  Limb  amputated,  (a)  Black  re- 
cent Coagulum  lying  in  centre  of  Lami- 
nated Fibrine.  {b)  Posterior  Tibial  Nerve 
stretched. 
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taken  for  abscesses.  Occasionally,  the  more  fatal  error  has  been 
committed  of  puncturing  the  tumor  with  the  view  of  letting  out  pus, 
when  none  appeared,  and,  either  immediately  or  after  a  lapse  of  a  few 
hours,  profuse  arterial  hfemori'hage  ensued.  That  this  accident  may 
arise  from  the  intrinsic  difflculties  of  the  diagnosis,  is  evident  from  the 
fact  that  it  has  happened  to  such  Surgeons  as  Desault,  Pelletan,  Dupuy- 
tren,  Pirogoff,  and  many  others.  I  have  once  seen  this  accident  occur 
to  a  Surgeon  of  considerable  experience,  who  mistaking  a  diffused  popli- 
teal aneurism  for  an  abscess,  opened  it  with  a  bistoury,  but  finding  no 
pus,  applied  a  poultice ;  alarming  htemorihage  ensued  in  about  forty 
liours,  and  I  amputated  the  thigh  on  the  second  day  after  this  untoward 
occurrence. 

Tiie  difficulty  in  diagnosis  is  especially-  apt  to  occur  in  those  aneu- 
risms which,  having  become  diffused,  have  ceased  to  pulsate,  have  no 
bruit,  are  elastic,  softened,  and  diffluent  to  the  feel,  and  in  which  the 
skin  has  become  reddened  and  inflamed  by  pressure  from  within.  It  is 
onl.y  by  careful  attention  to  the  history  of  the  case,  and  by  skilful  mani- 
pulation, that  the  true  nature  of  the  tumor  can  be  made  out.  But  an 
aneurism  may  actually  become  associated  with  an  abscess  in  one  or  two 
ways.  Thus  it  may  suppurate,  inflammation  of  a  suppui'ative  character 
taking  place  in  the  areolar  tissue  around  it,  with  swelling,  redness, 
oedema,  and  heat  of  the  integumental  structures,  increase  of  size  in  the 
tumor,  and  probably  diffuse  solidification  of  it.  If  this  abscess  be  opened 
or  allowed  to  burst,  dark  grumous  pus  will  escape,  followed  by  coagula 
and  masses  of  broken  down  decolorised  fibrine,  and  sometimes  accom- 
panied, but  more  usually  followed  after  a  lapse  of  some  hours,  by  a  free 
and  perhaps  fatal  discharge  of  florid  blood. 

Another  form  of  combination  between  abscesses  and  aneurism  consists 
in  the  opening  of  an  artery  by  ulceration  into  the  cavity  of  an  abscess, 
so  that  the  blood  is  projected  directly  into  this  from  the  opened  vessel. 
In  cases  of  this  kind — of  whicii  tlie  instance  that  occurred  to  Listen  is 
a  good  example — we  have  the  ordinary  signs  of  al)scess,  usually  of  a 
chronic  character,  to  which  those  of  an  aneurism  are  generally  suddenl}' 
superadded,  with  great  increase  in  the  bulk  of  the  tumor.  This  accident 
has  chiefly  been  observed  in  abscess  of  the  neck,  opening  up  a  communi- 
cation with  the  carotid  arter}^ 

With  rheumatism  and  neuralgia  it  would  at  first  appear  to  be 
difficult  to  confound  an  aneurism,  but  in  practice  it  is  not  so.  I  have 
known  several  cases  in  which  the  lancinating  pains  of  aneurism,  more 
especially  when  the  tumor  was  internal,  have  been  mistaken  and  treated 
for  rheumatic  or  neuralgic  affections;  and  I  have  even  known  the  pain 
occasioned  by  the  presence  of  a  large  aneurism  of  the  thigh  treated  for 
several  weeks  as  rheumatism.  In  such  cases  as  these,  it  is  of  course 
obvious  tliat  a  little  care  and  proper  examination  will  usually  serve  to 
establish  the  diagnosis.  Tlie  aneurismal  may  be  distinguished  from  the 
rheumatic  pain  by  its  having  a  twofold  character — being  both  lancinating 
and  intermittent,  as  well  as  continuous,  aching,  and  burning.  When 
tliis  kind  of  pain  is  persistent,  especially  about  the  back,  the  side  of  the 
head  and  neck,  or  arm,  it  ought  always  to  cause  the  Surgeon's  attention 
to  be  directed  to  the  condition  of  the  neighl)oring  large  vessels. 

Terminations. — Spontaneous  Cure  of  an  aneurism  is  of  very  rare 
occurrence.  The  manner  in  which  it  happens  has  been  especially  and 
ably  studied  by  Hodgson,  and  more  recently  by  Bellingham  ;  and  the 
pathology  of  this  process  is  of  considerable  interest,  from  its  bearing 
upon  the  cure  of  the  disease  by  surgical  operation.     The  spontaneous 
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cure  may  accidentally,  though  very  rarely,  occur  by  iuflammation  of  the 
aneurism  and  consequent  ol)literation  of  tiie  artery  ;  but  most  frequently 
it  is  by  the  g-radual  deposition  of  laminated  fibrine  in  the  interior  of  the 
sac  that  it  is  filled  up  completely.  Tliis  process  can  only  take  place  in 
aneurisms  affecting  arteries  of  the  second  or  third  magnitude,  and  never 
in  those  of  the  aorta;  and  it  can  only  happen  in  sacculated  aneurisms, 
the  fusiform  not  admitting  of  it,  it  being  necessary  that  the  blood  flowing 
through  the  sac  be  somewhat  retarded  in  its  passage,  so  as  to  give  time 
for  the  deposit  of  its  fibrine  upon  the  interior  of  tlie  tumor.  This  pro- 
cess, which  is  a  very  different  one  from  the  coagulation  of  the  blood,  is 
the  increase  of  a  natural  condition  always  going  on  in  the  sac.  In  all 
cases  of  sacculated  aneurism,  there  is  a  tendency  to  the  production  of  a 
spontaneous  cure,  though  this  is  rarely  accomplished.  The  tendenc}^  to 
it  is  shown  by  a  contraction  and  partial  occlusion  of  the  artery  below  the 
sac,  and  the  consequent  diminished  force  of  the  circulation  through  it, 
by  which  the  deposition  of  fibrine  is  greatly  increased,  at  the  same  time 
that  the  collateral  vessels  given  off  above  the  sac  often  enlarge  to  a  con- 
sitlerable  extent,  and  thus  divert  from  it  blood  which  would  otherwise 
have  passed  through  it.  This  condition  of  the  vessel  below  the  sac  may 
be  looked  upon  as  the  first  and  most  important  step  towards  the  consoli- 
dation of  the  tumor.  The  process  is  also  materially  assisted  by  the 
mouth  of  the  sac  being  small,  and  so  situated  that  the  blood  cannot  be 
directly  driven  into  it. 

For  spontaneous  cure  to  take  place,  it  is  not  necessary  that  the  whole 
current  of  blood  should  be  suddenlj'  arrested.  If  such  an  accident  oc- 
cur, the  aneurismal  sac  becomes  filled  with  a  large  dark  soft  clot,  which 
soon  yields,  if  from  any  cause  a  yjulsating  stream  of  lilood  be  again  ad- 
mitted, but  which  under  favorable  circumstances  may  lead  to  a  complete 
cure.  If  blood  continue  to  circulate  through  the  sac,  deposit  of  lami- 
nated fibrine  will  take  place  if  the  impetus  with  which  this  fluid  is  sent 
into  the  tumor  be  considerably  diminished.  This  may  happen  from  tlie 
occurrence,  in  the  distal  portion  of  the  artery  or  the  mouth  of  the  sac, 
of  some  or  other  of  those  conditions  that  have  alread}'  been  described. 
So,  also,  it  has  been  found  that,  in  those  cases  in  which  two  aneurisms 
are  situated  upon  one  artery,  the  distal  one  is  very  apt  to  undergo  par- 
tial or  even  complete  consolidation,  the  blood  losing  its  impetus  in  its 
passage  through  the  first  sac.  Any  constitutional  cause  or  condition 
also,  by  which  the  impulse  of  the  heart  is  lessened,  and  the  force  of  the 
flow  of  blood  through  the  sac  diminished  (as  the  occurrence  of  phthisis), 
will  favor  greatly  the  deposit  of  laminated  fibrine  and  the  consolidation 
of  the  tumor. 

As  the  aneurism  undergoes  spontaneous  cure,  the  pulsation  in  it 
gradually  becomes  more  and  more  feeble,  until  it  ceases  entirely  ;  the 
bruit  proportionately  lessens,  the  tumor  becomes  harder,  and  at  last 
completely  consolidated  ;  at  the  same  time,  the  anastomosing  circulation 
is  sometimes  found  to  be  established  in  some  of  the  collateral  vessels  of 
the  limb.  Eventually,  the  solidified  tumor  shrinks  in  size,  undergoing  a 
species  of  drying  and  absorption,  with  ultimate  conversion  into  a  small 
mass  of  fibro-areolar  tissue. 

Causes  of  Death  from  Aneurism An  aneurism  may  prove  fatal 

in  various  ways.  It  does  so  when  internal,  most  frequently  hy  pressure 
on  parts  of  importance  in  its  vicinity,  the  patient  being  destroyed  by  the 
exhaustion  induced  by  interference  witii  their  functions;  this  is  usually 
the  way  in  wliich  aneurisms  of  the  aorta  occasion  death.  Then,  again, 
death  may  result  by  the  occurrence  of  syncope^  more  especially  if  the 
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aneurism  be  of  large  size,  anrl  situated  near  the  root  of  the  aorta.  Em- 
holism  of  the  cereliral  arteries  may  occur  in  consequence  of  the  detach- 
ment of  a  clot.  External  aneurism  most  commonly  proves  fatal  hy  rup- 
ture of  the  sac;  this  may  eitlier  take  place  into  the  interior  of  a  limb, 
giving  rise  to  one  or  other  of  the  diffused  forms  of  aneurism,  and  termi- 
nate fatally  by  the  induction  of  syncope  or  gangrene;  or  an  aneurism 
may  kill  by  rupture  occurring  externally,  on  one  of  the  surfaces  of  the 
body. 

Suppuration  with  sloughing  of  an  aneurismal  sac  is  not  of  very 
frequent  occurrence,  but  is  especially  apt  to  happen  in  those  cases  in 
which  the  tumor  has  increased  rapidly,  or  has  suddenly  become  diffused, 
with  mnch  heat  and  tension  of  neighboring  parts.  It  is  peculiarly  liable 
to  happen  in  tumors  of  a  large  size  that  have  become  partly  diffused, 
that  are  filled  with  masses  of  decolorised  fibrine,  and  that  are  situated 
in  places  where  the  areolar  tissue  is  abundant  and  lax,  as  in  the  axilla. 
The  symptoms  of  this  condition  impending  are  swelling,  tension  with 
heat,  throbbing,  and  redness  of  the  parts  around  the  tumor;  the  integu- 
ments covering  which  pit  on  pressure,  and  are  evidently  deeply  inflamed, 
at  the  same  time  that  there  is  a  good  deal  of  fever  and  general  constitu- 
tional irritation.  As  the  suppuration  adA^ances,  the  ordinary  signs  of 
congestive  abscess  occur :  the  skin  covering  the  tumor  becomes  red  and 
livid  at  one  part,  where  pointing  takes  place;  and  if  the  Surgeon  make 
an  incision  into  it,  or  if  the  tumor  burst  (as  assuredly  it  will  if  left  to 
itself),  a  quantity  of  sanious  pus  mixed  with  large  masses  of  broken  down 
coagula  and  fibrine  will  be  let  out.  The  discharge  of  the  contents  of  the 
aneurismal  sac,  disintegrated  by  and  mixed  up  with  the  results  of  sup- 
purative action,  may  be  followed  by  so  profuse  a  gush  of  arterial  blood 
that  the  patient  is  suddenly  exhausted. 


Fig.  357. — Aperture  in  ffisophagus  produced 
by  Pressure  of  an  Aortic  Aneurism. 


Fig.  358.— stellate  Rupture  of  an  Aortic 
Aneurism  into  Pericardium. 


The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  the  aper- 
ture in  the  sac  being  plugged  up  by  a  mass  of  coagulum,  as  happened  in 
case  (Fig.  357);  on  the  gradual  detachment  of  the  deeper  portions  of 
which  the  bleeding  may  recur  in  small  quantities  at  intervals,  and  more 
or  less  speedily  carry  off  the  patient.  On  the  mucous  surfaces,  as  of  the 
oesophagus  or  trachea,  rupture  occurs  in  a  similar  manner.  (Fig.  357). 
On  the  serous  surfaces,  as  into  the  pleura  or  pericardium,  the  aneurism 
may  burst  by  a  fissure  or  by  a  stellate  opening  (Fig.  358)  forming  in  the 
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membrane.  An  aneurism  has  been  known  to  give  way  and  discharge 
blood  for  some  weeks  before  it  proved  fatal ;  and  it  may  even  happen 
that,  after  the  rupture  has  occurred,  no  hasmorrhage  mny  take  place,  but 
death  may  result  from  the  pressure  of  the  tumor.  Thus,  in  the  case  of 
Liston,  the  sac  of  the  aneurism  which  caused  the  death  of  that  great  Sur- 
geon had  actually  given  way,  a  mass  of  coagulum  projecting  from  it  into 
the  trachea;  3'et  death  resulted  from  the  irritation  induced  by  pressure 
upon  the  inferior  laryngeal  nerve,  and  not  from  lifBuiorrhage. 

Treatment. — The  treatment  of  aneurism  is  of  two  kinds — constitu- 
tional and  local.  In  many  cases,  as  in  the  various  forms  of  internal 
aneurism,  for  instance,  the  constitutional  treatment  can  alone  be  em- 
ployed ;  and  in  all  cases  of  external  aneurism  it  should  be  had  recourse 
to  as  an  important  adjunct  to  any  local  measures  that  are  adopted. 

In  the  Constitutional  or  Medical  Treatment  of  aneurism,  the 
great  object  is  to  bring  about  the  same  condition  as  that  by  which  the 
spontaneous  cure  of  the  disease  is  efiected,  and,  indeed,  to  put  the  patient 
and  the  part  in  the  most  favorable  state  for  nature  to  consolidate  the 
tumor;  and,  though  it  may  not  be  possible  in  the  great  majority  of  cases 
to  effect  a  cui'e  in  this  way,  at  all  events  the  disease  may  be  palliated, 
and  its  progress  retarded.  The  sacculated  is,  however,  the  only  form 
of  aneurism  that  can  ever  be  cured  by  constitutional  means  ;  in  the 
fusiform  variety,  all  that  can  be  4one  is  to  retard  the  progress  of  the 
disease. 

The  principal  objects  to  be  held  in  view  are,  in  the  first  place,  to  lessen 
the  force  of  the  heart's  impulse,  so  as  to  diminish  the  excentric  pressure 
upon  the  arterial  coats  :  and,  secondl}^,  so  to  modify  the  condition  of  the 
blood  as  to  dispose  it  to  the  dej)osition  of  its  fibrine.  lu  carrying  out 
these  indications,  it  should  be  borne  in  mind  that  there  are  two  opposite 
conditions  of  the  sj'stem  in  which  aneurism  occurs;  in  one  there  is  a 
plethoric,  and  in  the  other  an  anaemic  tendency.  The  plethoric  and 
irritable  state  of  system  chiefly  occurs  in  young  subjects,  in  whom  the 
progress  of  the  disease  is  acute  and  rapid,  attended  bj^  much  impulse 
and  excitability  of  the  heart,  and  throbbing  of  the  arteries  generall3^ 
The  other  condition  of  the  system  principally  occurs  in  elderly  people, 
in  whom  there  are  a  feeble  pulse,  a  quiet  heart,  a  cachectic  state  of  health, 
and  a  tendency  to  anaemia;  in  such  a  habit  of  body  the  disease  makes 
slow  progress.  In  these  opposite  conditions  it  is  perfectly  clear  that  the 
same  plan  of  treatment  cannot  succeed  ;  and  that  the  constitutional 
means  must  accordingly  be  modified  according  to  the  state  in  which  the 
patient  is. 

In  the  acute  or  hypersemic  state,  the  plan  of  treatment  originally  in- 
troduced by  Valsalva,  and  hence  called  by  his  name,  by  which  plethora 
is  removed,  the  irritability  of  the  heart  and  tiie  force  of  its  action  less- 
ened, and  the  blood  brought  into  a  healthy  condition,  ma}'  be  advantage- 
ously employed,  in  the  modified  manner  that  has  been  recommended  and 
adopted  by  some  modern  Surgeons.  Pellatan,  and  Hodgson,  and  Tuf- 
nell  especially  report  very  favorably  of  this  treatment,  and  1  have  seen 
several  instances  in  which  it  has  proved  decidedly  beneficial.  As  recom- 
mended by  Valsalva,  this  method  of  treatment  was  intended  to  carry  out 
two  important  points:  1,  by  a  process  of  gradual  starvation  and  deple- 
tion to  reduce  the  quantity  of  blood  in  the  system,  the  power  of  the 
heart's  action,  and  consequently  the  pressure  exercised  upon  the  walls  of 
the  aneurism  ;  and,  2,  after  the  patient  had  in  this  way  been  reduced, 
the  plasticity  of  tiie  blood  was  to  be  improved  by  feeding  him  up  in  a 
gradual  and  careful  manner,  so  that  the  tendency  to  the  deposit  of  lami- 
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iiated  fibrine  might  be  increased.  Valsalva,  endeavored  to  carry  out  the 
first  of  these  objects  by  subjecting  the  patient  to  pmall  and  repeated 
bleedings,  and  by  gradually  reducing  the  quantity  of  food  that  was  dailj' 
talcen,  until  it  was  lowered  to  half  a  pound  of  pudding  in  the  morning, 
and  a  quarter  of  a  pound  in  the  evening.  In  tliis  way  the  patient's 
strengtli  was  reduced  until  he  could  scarcely  lie  raised  up  in  bed  without 
fainting;  the  quantity  of  food  was  tlien  gradually  augmented,  so  that 
the  plasticity  of  the  blood  might  be  restored.  It  is  seldom  that  Surgeons 
carry  out  Valsalva's  plan  of  treatment  in  the  precise  manner  indicated 
b}'  him  ;  it  is  most  commonly  found  to  be  more  convenient  to  modify  it 
somewhat  according  to  the  circumstances  of  tlie  case,  though  the  prin- 
cii^les  on  which  it  is  conducted  are  essentially  the  same. 

In  adopting  any  constitutional  treatment  in  cases  of  aneurism,  the  first 
and  most  essential  point  to  be  attended  to  is,  to  keep  tlie  patient  per- 
fectly quiet  in  bed  and  free  from  all  mental,  emotional,  or  conversational 
excitement.  The  diet  should  at  the  same  time  be  very  carefully  regu- 
lated, being  gradually  reduced  in  quantity,  and  being  made  to  consist 
principally  of  farinaceous  food,  with  but  a  very  small  quantity  of  meat, 
but  little  liquid,  and  a  total  absence  of  all  stimulants.  Perhaps  the  best 
regimen  is  that  recommended  by  Bellingham,  consisting  of  two  ounces 
of  bread  and  butter  for  breakfast,  two  ounces  of  bread  and  the  same 
quantity  of  meat  for  dinner,  and  two  ounces  of  bread  for  supper,  with 
about  two  ounces  of  milk  or  water  with  each  meal,  or  occasionally  sipped 
in  small  quantities.  At  the  same  time  purgatives  should  be  adminis- 
tered, especially  such  as  give  rise  to  watery  stools,  and  remove  obstruc- 
tions of  the  portal  and  renal  systems;  with  this  view  a  scruple  of  the 
compound  jalap  powder  may  be  given  twice  a  week.  In  some  cases,  if 
the  heart's  action  be  particularly  strong,  recourse  may  advantageously 
be  had  to  small  bleedings  from  time  to  time. 

Iodide  of  potassium,  in  doses  varj-ing  from  five  to  thirty  grains  three 
times  a  day,  hats  been  given  in  several  cases  of  intrathoracic  and  abdomi- 
nal aneurism,  especially  bj'  Chuckerbutty  of  Calcutta,  Gr.  W.  Balfour  of 
Edinburgh,  and  W.  Roberts  of  Mancliester,  and  its  good  effects  lend  some 
weight  to  the  supposed  syphilitic  origin  of  many  aneurisms.  In  a  large 
proportion  of  the  cases  thus  treated,  the  sufferings  of  the  patients  have 
been  relieved;  there  has  been  diminution  of  the  size  of  the  sac,  and  in 
several  instances  the  cure  has  been  apparently  perfect.  The  enforcement 
of  the  recumbent  posture  is,  as  Balfour  rightly  insists,  of  high  import- 
ance as  an  adjuvant  in  this  treatment.  There  certainly  appears  to  be 
sufficient  evi<lence  to  warrant  a  trial  of  the  iodide  in  the  constitutional 
treatment  of  aneurism. 

By  juaiciously  carrying  out  these  plans  of  treatment  and  modifying 
them  according  to  the  circumstances  of  the  case,  consolidation  of  the 
aneurismal  tumor  may  occasionally  be  produced;  or,  if  this  be  not 
attained,  the  progress  of  the  disease  will  be  very  materially  retarded. 

When  aneurism  occurs  in  old,  feeble,  cachectic,  or  anaemic  persons,  a 
lowering  plan  of  treatment  is  altogether  inadmissible:  here,  the  blood 
being  deficient  in  fibrine,  and  the  system  in  an  irritable  state  from  de- 
bilit}',  the  best  results  follow  such  a  course  as  will  improve  the  plasticity 
of  the  blood,  and  regulate  the  action  of  the  heart.  With  this  view,  com- 
plete rest,  the  administration  of  the  preparations  of  iron,  a  dry  but 
nourishing  meat  diet,  and  the  occasional  employment  of  opiates  to  re- 
lieve pain  and  to  quiet  the  system,  will  be  attended  by  the  best  results. 
In  aneurism  occurring  in  elderly  people,  and  amongst  the  poorer  classes, 
this  plan  is  perhaps  more  successful  than  any  other. 
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In  the  Local  Treatment  of  aneurism  but  little  can  l)c  done  with 
the  view  of  checking  its  progress,  except  by  the  employment  of  direct 
surgical  means.  Tlie  api)lication  of  ice  to  the  surface  of  the  tumor  is 
said  to  have  acted  beneficially  in  some  cases;  but  it  is  a  painful  remedy, 
and  may  occasionally  be  attended  by  sloughing  of  the  skin  to  which  it 
is  applied.  When  the  pain  attending  the  increase  of  the  tumor  is  con- 
siderable, much  relief  may  be  obtained  from  the  hypodermic  injection  of 
morphia,  the  application  of  belladonna  plasters,  or  the  use  of  an  embro- 
cation composed  of  equal  parts  of  oil  and  of  the  strong  tincture  of  aco- 
nite. These  means  comprise  the  only  local  measures  that  can  be  adopted 
in  those  cases  of  internal  aneurism,  which  are  beyond  tiie  reach  of  surgi- 
cal interference. 

SURGICAL   TREATMENT    OP    ANEURISM. 

In  all  those  cases  in  whicli  it  is  possible  to  delay  with  safety,  no  sur- 
gical proceeding  should  be  undertaken  for  the  cure  of  aneurism  until  the 
patient  has  been  subjected  to  proper  constitutional  treatment  for  some 
time;  the  success  of  the  more  direct  surgical  means  depending  greatly, 
in  the  hj'perfemic  forms  of  aneurism,  on  the  heart's  impulse  being  less- 
ened, and  on  the  blood  being  brought  into  as  health}''  a  state  as  possible; 
whilst,  in  the  anoeraic  form  of  the  disease,  an  increase  in  the  plasticity 
of  the  blood  is  essential  for  the  cure  of  the  case;  for,  as  the  occlusion 
and  consolidation  of  the  sae,  after  surgical  procedure,  depend  on  the 
same  conditions  being  induced  that  are  successful  after  medical  treat- 
ment, the  same  constitutional  means  should  bo  adopted  in  one  case  as 
in  the  other.  Before  proceeding  to  the  employment  of  any  direct  surgi- 
cal means  for  the  cure  of  an  external  aneurism,  it  is  necessary  to  ascer- 
tain that  there  is  no  internal  aneurism  present,  and  that  the  heart  is  free 
from  disease.  From  want  of  this  precaution,  it  has  happened  that 
patients  have  died  on  the  operating  table  at  the  moment  when  the  artery 
was  being  ligatured,  or  that  they  have  expired  shortly  afterwards,  from 
the  disturbance  of  circulation  consequent  upon  the  necessary  surgical 
procedures. 

There  is  not  a  more  interesting  chapter  in  the  history  of  Operative 
Surgery  than  that  which  records  the  changes  that  have  taken  place  and 
the  progress  that  has  been  made  in  the  ti-eatment  of  aneurism. 

The  older  Surgeons  were  either  afraid  to  meddle  at  all  with  an  aneur- 
ism, and  amputated  the  limb  affected  by  it,  or  tried  to  restrain  the  pro- 
gress of  the  disease  by  tight  bandaging  and  direct  pressure,  or  had 
recourse  to  the  troublesome,  difficult,  and  dangerous  operation  of  laying 
open  the  sac  and  ligaturing  the  diseased  artery  on  each  side  of  the 
opening  into  it. 

In  1785,  John  Hunter  substituted  for  the  barbarous  and  dangerous 
methods  of  treating  aneurism  that  had  hitherto  been  adopted,  tlie  sim- 
pler and  more  scientific  procedure  of  ligaturing  the  artery  in  a  healthy 
part  of  its  course,  above  the  sac,  and  thus  directly  cutting  off'  the  influx 
of  blood  into  the  aneurism.  This  operation  undoubtedlj' constituted  one 
of  the  greatest  and  most  direct  advances  in  Surgery  that  has  ever  been 
made  by  the  single  act  of  one  man,  and  the  "  Hunterian  Operation"  con- 
tinued for  more  than  half  a  century  as  almost  the  sole  method  of  treat- 
ing this  formidable  disease,  when  situated  on  an  artery  to  which  the 
operation  was  applicable.  It  was  not  until  1841-42  that  the  Dublin 
Surgeons,  distinguished  as  they  ever  have  been  by  their  practical  skill 
as  much  as  b^^  their  scientific  devotion  to  their  art,  inaugurated  a  new 
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era  in  the  treatinent  of  this  disease.  For  they  found  in  practice,  and 
they  demonstrated  b^^  an  elaborate  pathological  investigation  and  by  a 
surgical  argument,  as  convincing  as  it  was  exhaustive,  that  the  coagula- 
tion of  the  blood  by  which  an  aneurismal  sac  is  occluded  and  the  disease 
cured,  may  as  readily  take  place  when  the  current  of  blood  from  the 
artery  into  the  sac  is  interrupted  by  the  compression,  as  wiien  it  is 
arrested  by  the  ligature  of  the  vessel.  And  they  established  triumph- 
antly this  great  fact,  that  wherever  the  artery  could  be  reached  so  as  to 
admit  of  compression  between  the  sac  and  the  heart,  the  scalpel  was  no 
longer  needed  for  the  cure  of  this  formidable  disease. 

But  the  treatment  of  aneurism  was  destined  to  be  still  farther  simpli- 
fied, when  Yanzetti  showed  that,  by  discarding  all  instruments  and  by 
the  simple  pressure  of  the  finger  on  the  feeding  artery,  a  coagulum  might 
be  formed,  on  the  production  of  which  in  the  sac  the  cure  of  the 
aneurism  essentially  depends.  And  in  addition  to  this,  the  fact  was 
established,  that  in  some  cases  adequate  compression  of  the  vessel  and 
sac  might  be  effected  by  simple  flexion  of  the  limb.  Thus,  then,  we  have 
had  a  continuous  and  progressive  process  of  simplification  in  the  treat- 
ment of  aneurism,  as  it  has  been  proved  that  instrumental  compression 
maybe  substituted  for  the  ligature,  that  pressure  with  the  finger  or 
flexion  of  the  limb  suflSces  for  the  deposition  of  that  coagulum  on  which 
the  cure  of  '^le  disease  depends ;  and,  still  more  recently,  the  sphere  of 
the  applicability  p-f.  c©npp.ression  has  been  greatly  extended  by  conduct- 
ing it  during  prolonged  anaesthesia.    ' 

Another  subsidiary  means  of  treatment,  but  one  certainly  destined  to 
play  an  important  part  in  the  management  of  some  of  the  more  intract- 
able forms  of  aneurism,  is  electro-puncture,  by  which,  as  Ciniselli  and 
others  have  recently  shown,  consolidation  of  the  contents  of  an  aneurism 
may  be  effected  so  as  to  retard  the  progress  of  the  disease,  if  not  to  cure 
it  radically. 

We  will  now  proceed  to  consider  in  detail  these  various  methods  of 
treatment.  They  are  as  follows  :  1.  Laying  open  the  sac ;  2.  Ligature 
of  the  artery  on  the  cardiac  side;  3.  Ligature  of  the  artery  on  the  distal 
side;  4.  Compression  by  instruments;  5.  Digital  compression ;  6.  Flex- 
ion of  the  limb;  7.  Acupressure;  8.  Manipulation  ;  9.  Electro-puncture; 
10.  Injection  of  the  sac  with  coagulating  fluids. 

All  these  various  methods  of  treatment,  lioweA^er  they  may  differ  in 
their  details,  have,  with  the  exception  of  the  first,  the  same  great  prin- 
ciple in  view,  viz. :  the  consolidation  of  the  aneurismal  tumor  by  the 
deposit  of  coagulum  M'ithin  it.  When  tiie  process  adopted  is  of  such  a 
nature  as  to  lead  to  the  slow  deposit  of  coagulum,  this  will  be  found  to 
be  pale,  firm  and  laminated,  the  active  clot  of  Broca.  AVhen  the  deposit 
is  rapid,  it  will  be  dark,  soft  and  homogeneous,  the  j^assive  clot. 

Ligature. — The  application  of  the  ligature  to  the  feeding  artery  on 
the  cardiac  side  of  the  aneurism,  was  almost  the  only  method  adopted 
by  Surgeons  for  the  cure  of  the  disease  up  to  a  recent  date.  The  man- 
ner in  which  the  ligature  should  be  applied,  and  the  various  cautions 
respecting  its  use,  have  been  suflflciently  discussed  (Vol.  L,  pp.  299,  et 
seq.).  The  question  as  to  the  part  of  the  vessel  to  which  it  should  be 
applied  in  aneurism,  remains  for  consideration  ;  and  this  involves  some 
important  points. 

Situation — There  are  three  situations  in  Avhich  the  ligature  may  be 
applied :  1,  above  and  below  the  sac,  by  the  old  operation;  2,  on  the  car- 
diac side  of  the  sac,  by  Anel's  (Fig.  359)  or  Hunter's  (Fig.  360)  opera- 
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tioii ;  3,  on  the  di^lal  side  of  llic 
sac,  by  Bnisdor's  or  Wardrop's 
operation  (Fig.  301). 

1.  The  Application  of  the 
Ligature  on  both  sides  of 
the  Aneurismal  Sac  is  sel- 
dom   practised   at   the   present 
(hiy,  when  the  anenrism  arises 
from  disease  of  the  coats  of  the 
vessel ;    but  in   those  cases   in 
which  it  occurs  from  traumatic 
causes,   it    may   frequently    be 
adopted  as  the   best  means  of 
cure,  even  in  aneurisms  of  the 
largest  size,  as  has  been  men- 
tioned in  the  Chapter  on  Trau- 
matic Aneurism.   The  older  Sur- 
geons, however,  wereacquainted  with 
The  mode  of  applying  the  ligature 
After  having  arrested   the  circul 
pressing  the  artery  leading  to  it, 
where  that  is  not  applicable,  by  tK 
the  Surgeon  slits  up  the  sac,  turns  on 
of  laminated  fibrine,  and  then,  passing  a 


359. — Anel's 
Operatiou. 


Fig.  .360.— Hun- 
ter's Operatiun. 


Fig.  361.— Di,s- 
tal  Operation. 


ng  aneurisms. 

as  follows. 

_aneu'Pi«lDi,  by  com- 

niquet,  or, 

assisirtj/t's  fingers, 

and  masses 

nd  downwards 


into  the  artery,  through  the  mouth  of  the  sac,  ties  the  vessel  on  each 
side,  immediately  above  and  below  the  aperture.  This  operation,  as 
performed  by  the  older  Surgeons  on  any  of  the  larger  arteries,  as  the 
popliteal,  was  not  only  so  difficult  in  itself  that  Surgeons  were  seldom 
willing  to  undertake  it,  but  was  so  fatal  in  its  results,  being  commonly 
attended  by  secondary  hfemorrhage  in  consequence  of  the  artery  being 
ligatured  in  a  diseased  part,  or  by  diffuse  inflammation,  suppuration,  and 
gangrene  in  the  deeper  tissues  of  the  limb  operated  upon,  that  recovery 
after  its  performance  was  considered  a  marvel,  and  most  Surgeons  pre- 
ferred submitting  the  patient  to  amputation  at  once. 

2.  The  Ligature  of  the  Artery  on  the  Cardiac  Side  of  the 
Aneurism,  without  opening  the  sac,  was  first  done  by  Anel,  in  the  year 
1710,  in  a  case  of  l)racliial  aneurism.  This  operation,  though  attended 
with  the  risk  of  wounding  or  inflaming  the  sac,  which  was  in  close 
proximity  to  the  seat  of  ligature,  constituted  a  considerable  advance  in 
tbe  treatment  of  the  disease;  inasmuch  as  it  did  not  necessaril3'  lead  to 
the  opening  up  of  the  aneurismal  tumor,  and  to  the  dangers  that  were 
inseparable  from  that  mode  of  procedure.  As  Anel,  however,  performed 
his  operation  as  a  mere  matter  of  convenience  in  a  particular  case,  and 
without  the  recognition  of  any  new  principle  of  treatment  being  involved 
in  it,  it  attracted  but  little  attention  at  the  time,  and  does  not  appear  to 
have  been  repeated  by  an_y  of  the  Surgeons  of  his  day. 

It  was  reserved  for  John  Hunter  to  make  the  great  improvement  m 
operative  surgeiy  of  ligaturing  the  artery  at  a  distance  from  the  sac^ 
where  its  coats  were  healthy,  and  where  there  was  no  danger  of  inter- 
ference with  the  aneurism  itself.  In  tiiis  way  the  objections  to  Anel's 
operation  were  avoided  :  for  though,  like  Anel,  Hunter  tied  tlie  artery 
on  the  cardiac  side  only  of  the  sac,  yet  he  differed  from  him  in  doing  so 
in  a  healthy  part  of  its  course,  aud  at  a  considerable  distance  above  the 
tumor,  where  the  application  of  the  ligature  would  be  attended  with  less 
risk  of  iiffimorrhage,  and  with  no  danger  of  opening,  irritating,  or  inflam- 


52  ANEURISM. 

ing  the  sac,  with  is  inseparable  from  Anel's  operation.  The  following  are 
tlie  reasons,  given  in  Sir  Everard  Home's  own  words,  tiiat  induced  John 
Hunter  to  adopt  tlic  operation  that  is  now  generally  known  in  surgery  as 
the  Hunterian.  "Mr.  Hunter  proposed,  in  performing  tiiis  operation,  that 
the  artery  should  be  taken  up  at  some  distance  from  the  diseased  part, 
so  as  to  diminish  the  risk  of  haemorrhage,  and  admit  of  the  artery  being 
more  readily  secured  should  any  such  accident  happen.  The  force  of 
the  circulation  being  thus  taken  off  from  the  aneurismal  sac,  the  cause 
of  the  disease  would,  in  Mr.  Hunter's  opinion,  be  removed;  and  he 
thought  it  highly  probable  that,  if  the  parts  were  left  to  themselves,  the 
sac,  with  the  coagulated  blood  contained  in  it,  miglit  be  absorbed,  and 
the  whole  of  the  tumor  removed  by  the  action  of  the  animal  economy, 
which  would  consequently  render  any  opening  into  the  sac  unnecessary." 
Hunter's  first  operation  was  performed  in  December,  1785,  in  a  case 
of  popliteal  aneurism.  The  femoral  artery  was  ligatured  ratlier  below 
the  middle  of  the  thigh,  underneath  the  sartorius  muscle  ;  and  from  that 
time  his  method  was  almost  exclusively  employed  by  Surgeons  in  the 
treatment  of  aneurism,  until  the  introduction  of  compression  in  1842. 

The  Effects  produced  upon  an  aneurismal  tumor  by  the  liga- 
ture of  the  artery  according  to  the  Hunterian  method,  deserve  careful 
attention.  The  immediate  effect,  on  drawing  the  ligature  tight,  consists 
in  a  cessation  of  pulsation  and  bruit  in  the  tumor,  which  at  the  same 
time  subsides,  becoming  partially  emptied  of  its  blood.  The  suppl}'  of 
blood  to  the  limb  being  in  a  great  measure  cut  off,  it  becomes  numb  and 
cold,  with  a  diminution  of  muscular  power.  The  more  remote  effects 
consist  in  an  increase  of  the  activity  of  the  collateral  circulation,  by 
which  the  vitality  of  the  limb  is  maintained.  At  the  same  time,  and, 
indeed,  in  consequence  of  this,  the  temperature  of  the  limb  often  rises, 
until  it  becomes  higher  than  that  of  its  fellow. 

The  consolidation  of  the  aneurismal  tumor  begins  as  soon  as  the  liga- 
ture is  applied,  and  is  usually  completed  in  a  few  da3'S,  by  changes 
taking  place  within  it  similar  to  those  that  occur  in  the  spontaneous  cure 
of  the  disease.  This  important  change  is  effected  b}''  the  gradual  deposit 
of  stratified  and  decolorised  fibrine  in  concentric  la  vers  within  the  sac, 
and  occasionally  by  the  sudden  coagulation  of  its  contents.  For  the 
cure  to  be  accomplished  by  the  deposit  of  laminated  fibrine,  it  is  neces- 
sary that,  though  the  direct  flow  of  blood  through  the  tumor  be  arrested 
by  the  ligature  of  the  main  trunk,  some  should  yet  be  carried  into  it  by 
collateral  channels.  This  is  a  condition  very  favorable  to  the  success  of 
the  ligature;  for,  if  it  happen  that  all  the  flow  of  blood  through  the 
tumor  is  arrested,  coagulation  of  that  which  happens  to  lie  contained  in 
it  will  ensue,  and  a  soft  yielding  clot  be  formed,  which  is  more  likely  to 
lead  to  unfavorable  results  than  the  firm  products  of  slow  coagulation. 
Jt  is  of  importance  to  observe,  that  the  proper  consolidation  of  the  aneu- 
rismal tumor,  by  the  deposit  of  laminated  flbrine,  will  occur  even  though 
a  very  considerable  quantity  of  blood  continue  to  flow  through  it.  In 
the  Museum  of  Universit}'^  College  there  is  an  exceedingly  interesting 
preparation  that  illustrates  this  point.  It  is  one  in  which  Sir  Charles 
Bell  ligatured  the  femoral  artery  for  popliteal  aneurism.  The  patient 
died  a  week  after  the  0[)eration,  from  er3'sipelas  ;  on  examination,  it  was 
found,  and  is  shown  by  the  preparation,  that  tlie  femoral  artery  was 
double,  and  that,  though  only  one  portion  of  the  vessel  had  been  liga- 
tured, tlie  tumor,  which  continued  to  be  supplied  by  the  other  brancli, 
was  completely  consolidated.  Hence  it  would  appear  that,  if  one  half 
only  of  the  influx  of  blood  be  arrested,  obliteration  of  the  sac  by  deposi- 
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tion  of  laminated  fibrine  may  he  expected  to  occur.  After  the  aneuris- 
mal  sac  has  been  thus  occluded,  it  progressively  diminishes  in  size,  and 
is  at  last  converted  into  a  small  fibro-cellular  mass. 
The  artery  that  has  been  li<ratured  becomes  closed  at 
two  points — at  the  part  deligated  (Fig.  362,  a),  and 
where  it  communicates  with  the  sac  (Fig.  362,  b).  In 
both  these  situations,  it  will  be  found  to  be  converted 
into  fibro-areolar  tissue  ;  whilst  between  them  there  is 
an  open  space,  through  the  medium  of  which  the  col- 
lateral circulation  is  freely  carried  on. 

3.  Distal  Ligature In  some  cases  in  which  the 

ligature  cannot,  for  anatomical  reasons,  be  applied  on 
the  proximal  side  of  the  aneurism,  as  in  the  arteries 
about  the  root  of  the  neck,  it  was  recommended  by 
Brasdor  that  an  endeavor  should  be  made  to  obliterate 
the  aneurism  by  ligaturing  the  vessel  on  its  distal  side. 
This  operation,  although  proposed  by  Brasdor.  was 
first  practised  by  Deschamps,  and  has  been  especially 
commented  upon  by  Wardrop.  In  principle,  it  resem- 
bles the  Hunterian  operation,  the  object  being  to  arrest 
so  much  of  the  flow  of  blood  through  the  sac  that  the 
consolidation  of  this  m^y  take  place  in  the  usual  vvay, 
by  the  deposit  of  laminated  fibrine.  In  the  Hunterian 
operation,  this  is  effected  by  deposit  from  the  lessened 
quantity  of  blood  that  flows  through  the  sac  ;  in  the 
distal  operation,  it  is  sought  to  be  accomplished  in  the 
same  way,  and  the  success  of  the  operation  must  neces- 
sarily depend,  in  a  great  measure,  upon  the  extent  to 
whicli  the  flow  of  blood  througii  the  sac  is  interfered 
with.  This  operation,  however,  is  rarely  successful ; 
for,  independently  of  the  ordinary  dangers  resulting 
from  tiie  application  of  the  ligature  to  a  large  vessel, 
the  sac  will  continue  to  be  distended  with,  and  to 
receive  the  direct  impulse  of,  the  blood  that  is  driven 
into  it,  though  it  be  not  transmitted  through  it.  The 
natural  result  of  the  ligature  would  be,  therefore,  to 
increase  the  tension  of  the  sac,  but,  as  Holmes  points 
out,  the  enlargement  of  the  collateral  circulation  opens, 
as  it  were,  "  side-sluices"  to  relieve  this  pressure,  and 
consequently  after  a  few  hours  or  days  the  sac  is 
usually  found  to  be  less  tense  than  before  the  opera- 
tion. Hence  the  progress  of  the  aneurism  \iaa,y  be 
arrested  for  a  time,  but  it  will  often  speedily  increase 
again,  and  may  perhaps  eventually  destroy  the  patient 
by  suppuration  and  sloughing.  Of  38  cases  in  which 
this  operation  has  been  practised  on  the  carotid  artery, 
in  25  instances  a  fatal  result  more  or  less  speedily  fol- 
lowed the  operation  ;  in  tlie  remaining  13  cases  the  patients  survived  the 
efl["ects  of  the  ligature  of  the  artery,  though  in  very  few  if  any  cases  were 
they  cured  of  the  disease  for  which  the  operation  was  practised  This 
operation,  however,  will  be  considered  more  in  detail  in  speaking  of  the 
particular  cases  in  which  it  has  been  practised  (vide  Chap,  xliv.)- 

Indications  and  Contra-indieations  of  Ligature Ligature  of 

an  artery  for  aneurism,  by  the  Hunterian  method,  succeeds  best  in  tiiose 
cases  in  which  the  tumor  is  circumscribed,  of  moderate  size,  slow  in  its 
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growth,  having  a  tendency  to  consolidation,  and  unaccompanied  by  inncli 
oedema  of  the  limb.  When  the  aneurism  is  undergoing  spontaneous  cure, 
no  surgical  interference  should  be  employed,  but  the  case  left  to  nature. 
In  this  way  it  occasionally  happens,  during  the  preparatory  treatment 
of  tlie  disease,  that  the  aneurism  becomes  consolidated. 

Before  the  Surgeon  proceeds  to  cut  down  upon  an  arterj^  with  the 
view  of  tying  it,  he  should,  as  far  as  practicable,  ascertain  by  a  careful 
examination  of  it,  whether  it  appears  to  be  in  a  healthy  and  sound  state, 
at  the  point  at  which  he  is  about  to  tie  it.  He  should  feel  along  its 
course  to  ascertain  if  it  be  smooth,  easily  compressible,  and  natural  to 
the  feel;  if  it  be  hard,  incompressible,  indicative  of  calcification  ;  if  it 
feel  broader  than  natural ;  if  a  bruit  be  heard  in  it  on  applying  the 
stethoscope  ;  if,  in  fine,  there  be  evidence  of  degeneration  or  dilatation 
of  its  coats,  great  caution  should  be  used  in  attempting  to  ligature  it. 
Should  the  deligation  of  a  diseased  artery  become  unavoidable,  the  anti- 
septic catgut  ligature  would  probably  be  the  best  material  for  the  pur- 
pose. The  ends  being  cut  short,  and  the  wound  closed  over  them,  the 
chance  of  sloughing  and  of  unhealthy  ulceration  of  the  vessel  would  be 
greatly  lessened. 

It  has  occasionally,  perhaps  more  frequently  than  the  profession 
knows,  happened  to  Surgeons  that  they  have  cut  down  upon  an  artery 
with  the  intention  of  tying  it,  and  found  it  in  so  diseased  a  state  that 
the  application  of  the  ligature  was  impracticable,  and  that  it  became 
necessary  to  close  the  wound  without  completing  the  operation.  Liston 
and  Aston  Key  have  both  liad  the  candor  to  record  such  cases.  In  one 
case  that  happened  to  me  in  which  it  was  thought  necessarj^  to  tie  the 
superficial  femoral  for  popliteal  aneurism,  I  found,  on  cutting  down  on 
the  artery,  that  there  was  a  small  aneurismal  dilatation  just  below  the 
giving  off  of  the  profunda,  and  a  tubular  dilatation  of  the  artery  below 
tliis,  rendering  the  application  of  a  ligature  utterly  impracticable.  I 
afterwards  tied  the  external  iliac,  but  unsuccessfully.  It  must  be  re- 
ratmbered  that,  in  such  cases  as  these,  not  only  are  the  arterial  coats 
softened  and  incapable  of  bearing  the  strain  of  the  ligature,  but  the  vein 
is  usually  adherent,  and  consequently  liable  to  perforation  in  passing 
the  aneurism-needle  between  it  and  the  arter3\  And  even  could  the  act 
of  deligation  be  practised,  secondary  haemorrhage  would  undoubtedly 
occur  at  an  earlj'  period  in  an  artery  that  is  incapable  of  healthy  adhe- 
sive union. 

All  operation  should  be  avoided  when  there  is  any  serious  disease  of 
the  heart,  and  in  cases  of  multiple  aneurism  where  the  second  tumor  is 
situated  internally  ;  but  it  has  happened  that  two  aneurisms  in  one 
limb,  as  of  the  popliteal  and  femoral  arteries,  have  been  cured  by  one 
ligature  applied  to  the  external  iliac.  Two  aneurisms  seated  in  corre- 
sponding parts  of  opposite  limbs,  affecting,  for  instance,  the  two  poplir 
teal  arteries,  may  be  successfully  operated  upon.  But,  if  two  aneurisms 
be  seated  on  different  parts  of  the  body,  as  the  axilla  and  groin  for  in- 
stance, at  the  same  time,  the  aneurismal  diathesis  would  be  indicated, 
and  it  would  certainly  not  be  expedient  to  operate. 

In  certain  cases,  the  Hunterian  operation  seldom  succeeds;  and  these, 
therefore,  may  be  considered  as  unpromising  to  it.  This  happens  in 
those  instances  in  which  it  is  necessary  to  apply  the  ligature  very  close 
to  the  sac,  so  as  indeed  rather  to  perform  Anel's  operation,  as  here  there 
is  the  double  danger  of  inflaming  or  wounding  the  sac,  and  of  interfering 
with  the  collateral  circulation  of  the  limb.  Those  cases,  also,  in  which 
the  aneurism  is  very  acute  in  its  progress,  increasing  rapidly  with  forci- 
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ble  pulsntioii,  Imviiig  very  fluid  contents,  and  a  large  mouth  to  the  sac, 
into  which  the  blood  is  consequently  driven  in  a  full  wave  at  each  pulsa- 
tion of  the  heart,  are  rai'ely  favorable  for  the  use  of  the  ligature,  inas- 
much as  stratification  spblom  occurs.  When  tlie  aneurism  is  situated 
in  the  midst  of  loose  and  very  yielding  tissues,  as  in  the  axilla,  where  it 
readily  expands  to  a  large  size,  not  being  bound  down  by  the  surround- 
ing parts,  suppuration  and  sloughing  of  the  sac  are  especially  apt  to 
occur  after  ligature.  When  it  is  diffused  widely  through  tiie  limb,  with 
coldness  and  a  tendency  to  incipient  gangrene,  the  circulation  of  blood 
through  the  part  is  so  much  choked  that  the  deligation  of  the  vessel 
will  in  all  probability  arrest  it  entirely,  and  thus  produce  mortification. 
When  arteries  can  be  felt  to  be  calcified,  it  is  a  question  whetlier  they 
can  be  safely  ligatured,  as  in  all  probaV)ility  they  will  be  cut  or  broken 
through  by  the  noose,  and  the  changes  necessary  for  their  occlusion  will 
not  take  place.  Porter,  however,  recommends  that  the  ligature  should 
be  applied  in  such  cases,  though  I  cannot  but  doubt  the  propriety  of 
this  advice.  When  inflammation  has  been  set  up  in  the  sac,  with  a 
tendency'  to  suppuration  of  the  tumor,  it  is  a  debatable  question  whetiier 
the  ligature  should  be  applied  or  not.  In  these  cases  I  agree  with 
Hodgson,  that  the  artery  should  be  tied ;  for  even  if  the  sac  eventually 
suppurate,  there  will  be  less  risk  to  the  patient  if  this  event  occur  after 
the  application  of  the  ligature,  than  if  it  happen  while  the  artery  leading 
into  the  tumor  is  pervious.  If  suppuration  have  already  taken  place  in 
or  around  the  sac,  the  application  of  the  ligature  above  the  inflamed 
tumor  on  the  point  of  bursting  would  be  worse  than  useless.  In  such 
cases,  the  line  of  practice  must  be  determined  by  the  seat  of  the  aneurism. 
If  this  be  in  the  axilla,  groin,  or  neck,  it  should  be  laid  freely  open,  the 
coagula  scooped  out,  and  the  artery  tied  above  and  below  the  mouth  of 
tlie  sac — a  most  formidable  and  doubtful  operation,  but  the  only  one 
that  holds  out  a  chance  of  success.  If  the  aneurism  be  in  the  ham  or 
calf,  amputation  would  probably  be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resource  left  to  the  Surgeon  but  to 
amputate.  1.  Amputation  must  be  performed  when  the  aneurism  is 
associated  with  carious  bone  or  a  diseased  joint,  as  when  a  popliteal 
aneurism  has  produced  destruction  of  the  knee.  2.  If  the  artery  be  so 
diseased  that  it  will  not  admit  of  the  application  of  a  ligature,  and  the 
aneurism  be  so  situated,  as  in  the  ham,  that  it  admits  of  amputation  of 
the  limb.  3,  If  the  aneurism  have  attained  so  great  a  magnitude  that 
it  has  already  interfered  seriously  with  the  circulation  through  the  limb, 
as  indicated  by  considerable  oedema,  lividity,  and  coldness  of  the  part, 
with  distension  of  the  superficial  veins,  it  is  a  question  whether  the  ap- 
plication of  the  ligature  may  not  immediately  induce  gangrene,  and 
whether  the  patient  would  not  have  the  best  chance  of  recovery  by  sub- 
mitting to  amputation  at  once  ;  this  is  more  particularly  the  case  when 
the  aneurism,  whether  previously  large  or  small,  has  become  diffused 
with  impending  gangrene,  when  removal  of  the  limb  must  not  be  de- 
layed. 4.  If  gangrene  have  actually  supervened,  and  the  patient's 
strength  be  sufficient  to  bear  the  opei'ation,  amputation  should  be  done 
without  delay.  5.  If  a  diffused  aneurism,  whether  suppurating  or  not, 
in  the  lower  extremity,  have  been  opened  b}'^  mistake  for  an  abscess, 
there  is  no  resource  left  but  immediate  amputation. 

The  ligature  fails  from  various  causes  in  a  very  considerable  number 
of  the  cases  in  which  it  is  emploj'ed  for  the  cure  of  aneurism.  Thus,  in 
256  cases  of  ligature  of  the  larger  arteries  for  aneurism,  collected  and 
tabulated  by  Crisp,  it  would  appear  that  the  mortality  amounted   to 
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about  22  per  cent.  And  Porta  finds  that,  among  600  cases  of  ligature 
of  arteries  for  diseases  and  injuries  of  all  kinds,  the  mortality  amounted 
to  27  per  cent.  It  must  be  borne  in  mind,  that  these  are  collections  of 
previously  reported  cases,  and  that,  if  the  unrecorded  cases  could  be 
got  at,  the  rate  of  death  would,  in  all  probability,  be  found  to  be  much 
higher  even  than  that  above  stated. 

Accidents  after  Ligature  for  Aneurism. — The  accidents  that  may 
follow  the  application  of  the  ligature  in  a  case  of  aneurism,  are  :  1,  Sec- 
ondary Haemorrhage  from  tlie  seat  of  ligature  ;  2,  the  Continuance  or 
the  Return  of  Pulsation  in  the  Sac;  3,  the  occurrence  of  Suppuration 
and  Sloughing  of  the  Tumor,  with  or  without  Hpemorrhage  from  it;  and 
4,  Gangrene  of  the  Limb. 

L  Secondary  Haemorrhage  from  the  seat  of  ligature  presents  no- 
thing peculiar,  and  has  already  been  discussed  in  vol.  L,  p.  314. 

2.  The  Continuance  or  Return  of  Pulsation  in  an  Aneurismal 
Sac  after  the  ligation  of  the  artery  leading  to  it,  is  an  interesting  plie- 
nomenon,  and  one  that  deserves  much  attention.  When  the  Hunterian 
operation  is  successfully  performed,  though  the  pulsation  in  the  sac  be 
entirely  arrested,  a  certain  quantity  of  blood  continues  to  be  conveyed 
into  and  through  it  by  the  anastomosing  channels,  and  it  is  from  this 
that  the  laminated  fibrin e  is  deposited  by  which  the  consolidation  of  the 
tumor  is  ultimately  effected.  This  stream  of  blood  furnished  by  regur- 
gitation, or  b}^  transmission  through  the  smaller  collateral  channels,  is 
continuous,  and  not  pulsatory  ;  occasionally,  however,  it  is  transmitted 
in  sufficient  quantity  by  some  more  than  usually  direct  and  open  anas- 
tomosing branch,  and  thus  gives  rise  to  a  continuance  or  to  a  return  of 
the  pulsation.  It  is  interesting  to  observe  that,  in  some  of  the  cases  in 
which  this  has  happened,  there  has  been  a  return  of  the  bruit,  but  in 
the  majority  no  sound  appears  to  have  been  emitted. 

The  period  of  the  return  of  the  pulsation  in  the  sac  after  the  ligature 
of  the  artery  varies  greatly.  In  by  far  the  majority  of  cases,  at  least 
two-thirds  of  those  in  which  it  has  happened,  a  certain  degree  of  thrill 
or  of  indistinct  pulsation  has  been  found  in  the  sac  shortly  after  the 
application  of  the  ligature  ;  at  all  events,  within  the  first  twenty-four 
hours.  This  may  be  looked  upon  as  being  rather  a  favorable  sign  than 
otherwise,  as  it  is  indicative  of  the  free  state  of  the  collateral  circula- 
tion, and  generally  soon  disappears  spontaneously,  the  sac  undergoing 
consolidation.  Next  in  order  of  frequency  are  those  cases  in  which  the 
pulsation  returns  in  about  a  month  or  six  weeks  after  the  ligature  of  the 
artery,  the  collateral  circulation  having  been  fully  established,  and,  after 
continuing  for  some  length  of  time,  gradually  ceases.  It  more  rarelj' 
happens  that  the  pulsation  returns  between  these  two  periods ;  that  is 
to  say,  about  ten  days  or  a  fortnight  after  the  application  of  the  liga- 
ture; though  in  some  instances  the  slight  vibratory  thrill,  scarcely 
amounting  to  a  pulsation,  which  perhaps  is  perceptible  a  few  hours  after 
an  artery  has  been  tied,  gradually  strengthens  at  the  end  of  a  week  or 
ten  days  into  as  distinct  and  forcible  a  beat  as  had  been  noticed  before 
the  operation.  In  some  rare  instances  the  pulsation  has  re-appeared 
after  the  lapse  of  some  months,  the  aneurismal  tumor  having  in  the 
meanwhile  undergone  absorption;  then  indeed  it  may  with  justice  be 
looked  upon  as  constituting  a  secondary  aneurism,  and  as  indicating  a 
recurrence  of  the  complaint. 

The  cause  of  the  continuance  or  of  the  return  of  the  pulsation  in  an 
aneurismal  sac,  must  be  looked  for  in  too  great  a  freedom  of  the  col- 
lateral circulation.     Indeed,  I  consider  it  an  e.=;sential  requisite  for  the 
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manifestation  of  tiiis  phenomenon,  that  there  should  be  so  free  and  direct 
a  communication  between  the  arter>'^  on  the  proximal  side  of  the  ligature, 
and  that  portion  of  the  vessel  situated  lietvveen  the  ligature  and  the  sac, 
or  the  sac  itself,  as  to  enable  the  impulse  of  the  heart  to  be  transmitted 
in  a  pulsatory  manner  into  the  tumor.  No  regurgitant  blood  coming 
upwards  from  that  portion  of  the  arter}-^  which  is  distal  to  the  sac,  how- 
ever free  it  may  be,  can  communicate  an  impulse,  as  it  never  flows  per 
saltiun  except  in  the  special  case  of  a  continuous  circle  of  large  anasto- 
moses, such  as  are  met  with  between  the  arteries  within  the  skull,  or  in 
the  palmar  and  plantar  arches.  If  any  of  the  direct  collateral  or  feed- 
ing vessels  happen  to  be  sufficiently  large  at  the  time  of  the  operation 
to  transmit  the  wave  of  blood,  tlie  pulsation  in  the  sac  will  be  continu- 
ous, or  will  return  almost  immediately  after  the  application  of  the  liga- 
ture. If  they  be  at  first  too  small  for  this,  they  ma}'  become  enlarged 
as  part  of  the  anastomosing  circulation,  and  then  the  pulsation  will  re- 
turn so  soon  as  their  calibre  is  sufficient  to  transmit  the  heart's  impulse. 
Besides  these  conditions  in  the  size  and  distribution  of  the  vessels  of  the 
part,  it  is  not  improbable,  as  has  been  supposed  by  Porter,  that  certain 
states  of  the  blood  in  some  individuals  may,  from  causes  with  which  we 
are  unacquainted,  render  it  less  liable  to  coagulate  than  usual,  and  thus 
dispose  to  a  return  of  the  pulsation  in  the  sac,  which  remains  filled  with 
fluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of 
the  body  after  the  performance  of  the  Hunterian  operation,  though  it 
occurs  with  different  degrees  of  frequency  after  the  ligature  of  difierent 
arteries,  and  is  certainly  of  more  common  occurrence  after  operations 
for  carotid  aneurism  than  for  any  other  form  of  the  disease.  Thus,  of 
31  cases  in  which  the  carotid  artery  has  been  tied  for  aneurism,  1  find 
that  pulsation  in  the  tumor  continued  or  returned  in  9  instances  ;  where- 
as of  92  cases  of  inguinal  aneurism,  in  which  the  external  iliac  artery 
was  ligatured,  the  pulsation  recurred  in  6  cases  only;  and  in  several  of 
these  it  is  interesting  to  note  that  there  were  two  aneurismal  sacs  in  the 
same  limb — one  in  the  groin,  the  other  in  the  ham  ;  and  that  the  pulsa- 
tion, though  permanently  arrested  in  the  popliteal,  I'ecurred  in  tlie  in- 
guinal aneurism.  In  the  ham  and  axilla,  pulsation  occasionally  though 
ver}-  rarely  recurs.  This  difference  in  the  frequency  of  the  recurrence 
of  pulsation  in  different  aneurisms,  is  evidently  owing  to  the  different 
degrees  of  freedom  of  communication  that  exist  between  the  sac  and  the 
collateral  branches  in  various  forms  of  the  disease  ;  thus,  in  a  carotid 
aneurism,  the  impulse  of  the  heart  may  at  once  be  brought  to  bear  upon 
the  contents  of  the  sac,  through  the  medium  of  the  circle  of  Willis. 
But,  in  the  case  of  inguinal,  femoral,  or  popliteal  aneurism,  the  anasto- 
moses, consisting  rather  of  the  inosculations  of  terminal  branches  than 
of  open  communications  between  large  trunks,  are  less  liable  to  transmit 
the  blood  in  a  pulsatory  stream.  For  the  same  reason — the  great  free- 
dom of  the  communication  between  the  vessels  of  opposite  sides — the 
pulsation  has  more  frequently  been  found  to  continue  uninterruptedly 
and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the  artery 
in  carotid  aneurisms,  than  in  those  in  any  other  situation.  The  cases 
in  whic'h  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps 
as  frequent  in  the  groin  and  ham,  as  in  the  neck.  In  those  instances  in 
which  the  pulsation  returns  wuthin  the  first  twenty-four  hours  after  the 
ligature,  it  usually  ceases  again  in  a  few  days,  though  it  sometimes  con- 
tinues a  week  or  two.  When  it  recurs  at  a  later  period,  it  is  apt  to  last 
somewhat  longer.     Compression  antecedent  to  the  ligature  may  so  en- 
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large  the  collateral  vessels  as  to  favor  a  continuance  or  return  of  pulsa- 
tion. I  have  once  known  tlie  pulsation  continue,  though  very  much 
lessened,  in  a  popliteal  aneurism,  after  the  ligature  of  tlie  superficial 
femoral,  in  a  case  in  which  treatment  by  compression  had  unavailingly 
been  tried  for  nearlj^  three  months.  In  another  case,  in  wliich  I  tied  the 
external  iliac  artery  for  popliteal  aneurism,  owing  to  the  superficial 
femoral  being  too  diseased  to  admit  of  a  ligature,  the  pulsation  ceased 
completely  for  a  time  as  I  was  tightening  the  ligature,  but  then  returned, 
and  became  very  marked  in  a  few  hours.  In  this  case  compi-ession  had 
been  unavailingly  employed  before  the  artery  was  tied. 

The  prognosis  of  these  cases  is  on  the  whole  favorable,  but  few  of  them 
having  eventually  proved  fatal.  Of  26  patients  in  whom  pulsation  re- 
curred, 1  find  tliat  three  died  ;  and  in  all  of  these  the  fatal  result  was 
occasioned  by  inflammation  and  sloughing  of  the  sac.  In  all  of  the  three 
instances,  the  pulsation  recurred  within  the  first  twenty-four  hours. 
When  it  returns  at  a  more  advanced  period,  there  is  little  risk  to  the 
patient,  as  it  is  usually  readily  amenable  to  proper  treatment. 

A  Secondary  Aneurism  is  of  extremel^'  rare  occurrence;  indeed  I 
believe  tliere  are  only  two  unequivocal  instances  of  this  aflfection  upon 
record,  both  of  whicli  took  place  in  the  ham  ;  the  original  tumor  having 
disappeared  entirely  after  operation,  the  secondary  disease  made  its 
appearance  altera  lapse  of  six  months  in  one  case,  and  in  the  other  after 
four  years.  It  is  of  importance  to  distinguish  between  a  secondary  aneu- 
rism and  secondary  or  recurrent  pulsation  in  an  aneurismal  sac.  The 
term  "  secondary  aneurism''^  should  be  restricted  to  those  cases  only  in 
wliich  an  aneurismal  tumor  appears  in  the  site  of  a  former  one,  which  has 
undergone  consolidation  and  absorption  after  operation.  The  question 
may  be  raised,  whether  aneurisms  of  this  kind  are  in  reality  secondary, 
or  whether  they  ma3'^  not  originate  in  the  dilatation  of  a  portion  of  the 
artery  contiguous  to  the  seat  of  a  former  disease.  It  is  certainly  not 
very  easy  to  understand  how  an  aneurismal  sac  that  has  once  undergone 
consolidation  and  absorption,  can  again  become  dilated  into  a  pulsating 
tumor;  and  I  think  it  most  probable  that,  although  the  consecutive 
aneurism  may  be  found  in  the  same  surgical  region  as  the  primary  one, 
it  in  reality  takes  its  origin  from  a  slightly  higher  part  of  the  artery, 
where  tlie  same  structural  changes  may  have  been  in  progress  that  deter- 
mined the  disease  in  the  first  instance  at  a  lower  point.  Double  aneu- 
rism thus  arising  is,  indeed,  occasionally  met  with  in  the  ham  as  a  pri- 
mary disease.  I  have  seen  a  case  in  which  an  aneurismal  tumor  was 
situated  in  the  ham,  and  another  at  or  immediately  above  the  aperture 
in  the  adductor  muscle  :  if  the  artery  in  such  a  case  as  this  had  been  tied 
before  the  second  tumor  had  attained  any  magnitude,  we  can  easily 
understand  how,  when  this  became  dilated,  it  might  have  been  con- 
sidered to  be  a  new  enlargement  of  tlie  original  sac,  whereas,  in  reality, 
it  was  nothing  more  than  a  new  aneurism  forming  in  the  close  vicinity 
of  the  old  one. 

The  enlargement  of  an  aneurismal  sac  without  pulsation^  after  the 
ligature  of  the  artery  leading  to  it,  is  an  interesting  phenomenon,  and 
one  that  might  cause  the  true  nature  of  the  tumor  to  be  misunderstood, 
as  it  closely  resembles  in  its  slow  and  gradual  increase  the  growth  of  a 
malignant  tumor.  It  is  occasioned  by  the  distension  of  the  sac  by  the 
dark  regurgitant  blood  brought  into  it  through  the  distal  end  of  the 
vessel,  without  sufficient  force  to  cause  pulsation,  though  with  sufficient 
pressure  to  occasion  a  gradual  increase  in  the  size  of  the  swelling. 

Treatment  of  Recurrent  Pulsation. — In  by  far  the  majority  of  cases 
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of  secondaiy  pulsation,  this  phenomenon  ceases  of  itself  in  the  course  of 
a  few  days  or  weeks  by  the  consolidation  of  the  sac,  in  the  same  way  as 
after  ligature  of  the  artery,  from  the  deposition  of  lamellated  fi brine. 
This  tendency  to  consolidation  of  the  tumor  may  be  much  nssisted  by 
means  calculated  to  lessen  the  force  of  the  impulse  of  the  blood  into  the 
seac,  such  as  compression  of  the  artery  above  the  point  ligatured,  rest, 
the  elevated  position,  and  the  cautious  application  of  cold  to  the  part ; 
cold,  however,  must  be  carefully  applied,  lest,  as  the  vitality  of  the  limb 
is  diminished,  gangrene  be  induced.  At  the  same  time,  direct  pressure 
may  be  exercised  upon  the  sac,  so  as  to  moderate  the  flow  of  blood  into 
it ;  this  has  in  many  cases  succeeded  in  procuring  consolidation  of  the 
tumor,  and  may  most  convenientl}'  be  applied  by  means  of  a  compress 
and  narrow  roller.  This  plan  is  especially  adapted  to  popliteal  and  in- 
guinal aneurisms,  but  cannot  so  well  be  exercised  upon  those  situated 
in  the  neck.  Care  must  be  taken  that  the  pressure  be  not  at  first  too 
powerful,  lest  gangrene  result  ;  the  object  is  not  so  much  to  force  out  the 
contents  of  the  tumor,  or  to  efface  this,  as  simply  to  restrain  and  mode- 
rate somewhat  the  flow  of  blood  into  it.  Should  the  aneurism  be  so 
situated  that  pressure  can  be  exercised  upon  the  artery  above  the  point 
ligatured,  this  should  be  had  recourse  to  either  bj'  the  finger  or  b}^  instru- 
ment, and  will  be  both  safer  and  more  likely  to  be  effectual  than  direct 
pressure.  I  succeeded  in  this  way  in  curing  a  very  remarkable  case  of 
recurrent  pulsation  in  a  popliteal  aneurism.  The  patient,  a  man  about 
thirt^'-five  3^ears  of  age,  was  admitted  into  University  College  Hospital 
for  an  aneurism,  about  the  size  of  an  orange,  in  the  right  ham.  Treat- 
ment by  compression  was  employed,  without  any  effect  being  produced 
in  the  tumor,  for  three  months.  During  this  period  compression  was 
employed  in  all  forms — by  Carte's  instrument,  the  weight,  the  finger, 
and  flexion.  I  then  ligatured  the  superficial  femoral  artery  in  Scarpa's 
triangle.  The  pulsation  was  arrested  in  the  tumor  when  the  ligature 
was  tied,  but  returned  in  a  slight  degree  in  about  an  hour,  and  slowly 
increased,  never  becoming  at  all  forcible,  but  being  very  distinct.  The 
ligature  separated  on  the  fourteenth  day.  The  limb  was  bandaged,  and 
a  pnd  applied  over  the  aneurism  without  any  effect;  and  the  limb  was 
raised,  but  still  the  incessant  pulsation  continued.  Carte's  compressor 
was  again  applied  to  the  common  femoral  arterj^,  and  used  for  about 
three  hours  in  an  intermittent  manner,  when  the  pulsation  finally 
ceased. 

In  the  event  of  the  pulsation  not  disap[)earing  under  the  influence  of 
pressure,  conjoined  with  rest,  dietetic  means,  and  the  local  application 
of  cold,  there  are  three  courses  open  to  the  Surgeon:  1,  To  ligature  the 
vessel  higher  up ;  2,  to  perform  the  old  operation  of  opening  the  sac ; 
and,  3,  to  amputate,  if  the  aneurism  be  situated  in  a  limb. 

With  regard  to  ligaturing  the  artery  at  a  higher  point,  I  am  not  ac- 
quainted with  any  cases  that  throw  much  light  on  the  probable  success 
of  such  an  operation.  We  know  that  the  ligature  of  an  artery  high  up 
for  secondary  hjBmorrhage,  after  previous  deligation  of  it,  is  a  most  dis- 
astrous procedure.  But  hei'e  the  conditions  are  by  no  means  identical 
with,  or  even  similar  to,  those  that  accompany  recurrent  pulsation.  In 
the  case  of  secondary  ha3morrhage,  there  has  usually  not  been  time  for 
the  full  development  of  the  collateral  circulation  ;  whereas,  in  the  case 
of  recurrent  pulsation,  many  weeks  vvould  probably  have  elapsed  before 
the  second  operation  would  become  necessary,  so  that  ample  time  would 
be  given  for  the  establishment  of  the  anastomoses  ;  and  besides  this,  the 
ver}^  occurrence  of  the  return  of  pulsation  may  be  taken  as  an  evidence 
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of  an  unusually  free  anastomosins:  circulation.  I  think,  therefore,  that 
if  such  a  case  were  by  any  possibility  to  occur,  in  wliich  recurrent  pul- 
sation could  not  be  checked  by  the  application  of  pressure,  digital  or 
instrumental,  to  the  artery  above  the  point  originally  ligatured,  aided 
by  the  other  appropriate  local  and  constitutional  means  that  have  been 
mentioned  above,  the  Surgeon  would  adopt  the  proper  course  by  liga- 
turing the  artery  higher  up,  ex.  gt:,  the  common  femoral  or  external  iliac, 
if  the  superficial  femoral  had  been  the  one  previously  tied.  In  the  event 
of  this  not  being  thought  advisable,  he  must  choose  between  one  or  other 
of  the  two  remaining  operations,  viz.,  amputation,  or  opening  the  sac. 
Of  these  measures,  I  should  certainly  prefer  amputation,  as  offering  the 
most  favoral)le  chance  to  the  patient.  Tiie  operation  of  opening  the  sac, 
turning  out  its  contents,  and  ligaturing  the  vessel  supplying  it,  is  in  any 
circumstance  a  procedure  frauglit  with  the  greatest  danger  to  the  pa- 
tient, and  full  of  difficulty  to  the  Surgeon,  even  when  he  knows  in  what 
situation  to  seek  the  feeding  vessel.  How  much  greater  then  must  the 
difficulty  be,  when  he  is  in  uncertainty  as  to  the  point  at  wliich  the  artery 
enters  tlie  sac,  and  cannot  know  whether  there  be  more  than  one  arterial 
branch  leading  into  it.  In  the  event,  therefore,  of  all  other  means  fail- 
ing, and  of  the  pulsation  in  the  tumor  continuing,  amputation  is  the  only 
resource  left  to  the  Surgeon. 

3.  Suppuration  and  Sloughing  of  the  Sac When,  after  the 

ligature  of  its  suppl3dng  artery,  an  aneurism  is  about  to  suppurate,  in- 
stead of  diminishing  in  size,  it  increases,  with  heat,  pain,  pulsation,  and 
some  inflammatory  discoloration  of  the  skin  covering  it.  This  gradually 
becomes  thinned,  and  at  last  gives  way  ;  the  contents  of  the  tumor,  soft- 
ened and  broken  down  by  the  inflammatory  action  and  the  admixture  of 
pus,  are  discharged  through  the  aperture  in  its  wall,  in  the  form  of  a 
dark  purplish-brown  or  plum-colored  and  often  fetid  fluid,  intermixed 
with  masses  of  soft  dark  coagula,  or  of  the  drier  laminated  flbrine,  which 
may  not  inaptly  be  compared  in  appearance  to  portions  of  raisins  or 
dates.  The  escape  of  these  matters,  variously  altered,  may  be  accom- 
panied or  followed  b}"^  the  escape  of  florid  arterial  blood.  This  haemor- 
rhage, which  is  the  great  source  of  danger  in  tlie  suppuration  of  an 
aneurismal  sac,  may  occur  in  a  sudden  or  violent  gush  at  the  time  of 
the  rupture  of  the  tumor,  by  which  the  patient  may  at  once  be  destroyed  ; 
or  it  may  continue  in  small  quantities,  which,  after  ceasing,  recur  from 
time  to  time,  thus  gradually  exhausting  the  patient.  It  is  this  occur- 
rence of  secondary  hsemorrhago  that  constitutes  the  principal  danger 
after  suppuration  of  an  aneurism,  which  othu'rwise  is  not  a  source  of  any 
very  serious  risk  to  the  patient;  about  one-fourth  only  of  the  cases  in 
which  the  sac  has  suppurated  having  had  a  fatal  termination,  and  almost 
all  those  in  which  death  resulted  having  proved  fatal  by  haemorrhage. 
The  patients  in  a  few  remaining  instances  have  been  carried  off'  by  some 
special  accidents,  such  as  the  pressure  of  the  sac  on  the  pharynx  or 
oesophagus,  or  the  discharge  of  the  contents  of  the  tumor  into  the  pleura 
or  bronchial  tul)es.  Hemorrhage  is  more  liable  to  occur  when  suppura- 
tion takes  place  a  few  weeks  after  the  ligature  of  the  artery,  than  when  a 
longer  interval  has  elapsed.  That  hsemorrage  does  not  happen  more 
frequently  after  suppuration  of  the  sac  is  very  remarkable,  and  must  be 
owing  either  to  the  sealing  by  adhesion  or  plugging  by  coagulum  of  the 
mouth  of  the  aneurism,  where  it  communicates  vvitii  the  interior  of  the 
artery.  It  is  owing  to  this  plugging  also,  that  in  many  cases  the  fatal 
bleeding  does  not  occur  at  the  moment  of  rupture,  but  only  after  a  lapse 
of  some  days,  or  even  weeks,  and  then  most  usually  under  the  influence 
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of  some  incautious  nioveinent  of  the  patient,  liy  which  the  coagulnni  or 
adhesion  is  suddenly  disturbed.  Those  cases  are  most  dangerous  in 
whicli  pulsation  has  returned  in  the  sac  after  the  ligature  of  the  vessel, 
but  before  the  supervention  of  suppuration  ;  as  in  these  the  tumor  is  so 
freely  supplied  with  blood  that,  if  it  burst,  fatal  haemorrhage  will  with 
certainty  supervene. 

'J'his  accident  is  much  more  frequent  in  some  situations  than  in  others, 
and  is  more  liable  to  occur  in  aneurisms  of  the  axilla  or  groin,  than  in 
those  of  the  ham  or  of  the  neck.  The  proximity  of  the  ligature  and  the 
necessary  interl'erence  with  the  sac  in  its  application,  especially  in  lai'ge 
axillary  or  inguinal  aneurisms,  is  undoubtedly  a  frequent  cause  of  this 
accident.  The  large  size  these  tumors  rapidly  attain,  in  consequence  of 
the  laxit}^  of  their  areolar  connections,  also  favors  it.  Until  recently  it 
was  believed  that  the  occurrence  of  simple  coagulation,  instead  of  gra- 
dual deposit  of  laminated  flbrine,  was  an  important  factor  in  the  pro- 
duction of  suppuration  of  the  sac  ;  but  our  late  experience  of  the  treat- 
ment of  aneurism  by  rapid  compression  clearl}'  shows  that  the  danger 
has  been  greatly  exaggerated.  In  other  cases  it  would  appear  that  the 
fibrine,  though  proper!}'  deposited,  acts  as  a  foreign  body,  and  gives  rise 
to  inflammation  and  suppurative  action  in  the  wall  of  the  sac  and  the 
surrounding  areolar  tissue.  Besides  this,  it  has  been  very  justly  re- 
marked by  Porter,  that  the  excessive  handling  and  frequent  examination 
to  which  an  aneurismal  tumor  occurring  in  a  hospital  patient  is  usually 
subjected,  may  induce  inflammatory  action  and  give  rise  to  suppuration. 

The  period  at  which  suppuration  of  the  sac  may  occur  after  the  liga- 
ture varies  from  a  few  days  to  as  many  months.  In  the  majority  of 
instances,  it  would  appear  to  take  place  between  the  third  and  eiglitli 
weeks  ;  later  than  this  it  seldom  happens,  though  it  may  do  so  after  the 
lapse  of  several  montlis,  as  in  a  case  recorded  by  Sir  A.  Cooper,  in  which 
a  carotid  aneurism  suppurated  at  the  eighth  month. 

Treatment. — When  an  aneurism  is  suppurating,  and  is  on  the  point  of 
giving  way,  it  will  be  better  to  make  an  incision  into  it,  so  as  to  let  out  at 
once  the  broken  down  and  semi-putrefied  contents.  Its  cavity  must  then 
be  dressed  like  an  ordinar}'  abscess,  with  a  view  to  its  filling  up  by  gra- 
nulation ;  which,  however,  will  necessarily  be  a  slow  process,  in  conse- 
quence of  the  great  size  and  depth  of  the  opening.  During  the  whole  of 
this  time  a  tourniquet  sliould  be  kept  loosely  applied  upon  the  artery 
above  the  sac,  so  as  to  be  tightened  at  any  moment  if  bleeding  take 
l)lace.  If  h.ieraorrhage  have  already  supervened,  the  case  is  attended 
with  immediate  danger.  In  such  a  case  as  this,  the  first  indication  is 
clearly  to  arrest  the  immediate  flow  of  blood,  so  as  to  prevent  the  patient 
from  dying  at  once.  This  can  best  be  accomplisiied  by  turning  out  the 
coagula  and  plugging  the  sac  witii  lint  or  compressed  sponge,  retained 
in  situ  by  a  firm  graduated  compress,  and  well  applied  roller.  The 
haemorrhage  having  thus  been  arrested  for  a  time,  the  Surgeon  should 
take  into  consideration  what  steps  should  be  adopted  permanently  to  re- 
strain it.  In  some  cases,  indeed,  though  these  are  exceptional,  the  plug 
and  compress  may  be  sufficient  to  prevent  a  recurrence  of  the  bleeding; 
but  in  general  it  will  not  do  to  trust  to  these  means,  unless  the  anatomi- 
cal relations  of  the  part  be  such  as  to  preclude  the  possibility  of  adopt- 
ing any  more  active  measures. 

Various  plans  suggest  themselves  to  the  Surgeon  for  the  permanent 
suppression  of  the  bleeding.  The  sac  may  be  laid  opi!n,and  an  attempt 
made  to  ligature  that  portion  of  the  artery  from  which  the  blood  issues. 
But  this  can  scarcely  be  expected  to  succeed,  as,  in  the  majority  of  the 
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cases,  the  coats  of  the  vessel  being  softened  and  pulpj^,  there  would  be 
little  prospect  of  its  holding  a  ligature,  even  if  it  were  possible  to  expose 
it  before  the  patient  perished  of  haemorrhage.  Indeed,  though  this  plan 
has  been  sevei'al  times  tried,  I  am  not  aware  that  b}'  it  tlie  Surgeon  has 
ever  succeeded  in  arresting  the  bleeding  from  a  suppurating  aneurismal 
sac. 

The  application  of  the  actual  cautery  to  the  bleeding  orifice  would,  I 
think,  hold  out  a  better  chance,  more  particularly  if  the  blood  were 
poured  out  from  a  collateral  vessel  of  a  small  size.  In  this  way  Mor- 
rison, of  Monte  Video,  succeeded  in  arresting  the  bleeding  of  an  aneurism 
in  the  groin  that  had  suppurated.  Should  this  means,  liowever,  not  suf- 
fice (and  it  is  the  onl}-  means  that  can  be  applied  in  many  situations,  as 
in  the  groin  and  axilla),  there  is  no  course  left  but,  in  those  situations  in 
which  it  can  be  done,  either  to  ligature  the  artery  higlier  up  or  to  ampu- 
tate. The  application  of  a  ligature  nearer  the  centre  of  the  circulation, 
even  though  practicable,  appears  to  me  to  be  of  very  doubtful  utility; 
for  the  probabilit}^  is,  that  the  circulation  through  the  limb,  embarrassed 
as  it  must  have  been  b}'  the  first  ligature,  and  by  the  subsequent  disten- 
sion and  suppuration  of  the  sac,  will  be  so  mucii  interfered  with  when 
the  arter}'  is  tied  a  second  time,  that  gangrene  will  result;  or  else  that 
the  collateral  circulation,  if  sufficient!}^  active  to  maintain  the  vitality  of 
the  limb,  will  also  keep  up  tlie  haemorrhage  from  the  opening  in  the 
arterj^  communicating  with  the  sac.  In  these  circumstances,  the  only 
course  left  to  the  Surgeon  is  amputation  of  the  limb  when  the  aneurism 
is  so  situated  that  it  can  in  this  way  be  removed. 

4.  Gangrene  of  the  Limb — Tiie  general  subject  of  gangrene  of  a 
limb,  following  injur}^  and  ligature  of  the  main  artery,  has  already  been 
described  (vol.  I.,  p.  320) ;  and  we  have  at  present  only  to  consider  those 
cases  in  which  it  occurs  after  the  operation  for  aneurism. 

Causes. — If  the  aneurismal  sac  have  attained  a  large  size  with  great 
rapidity,  it  may,  by  its  pressure  on  the  anastomosing  vessels,  or  on  the 

veins  in  its  vicinity  (Fig.  863),  produce  such 
an  amount  of  disturbance  in  the  circulation  of 
the  limb,  preventing  tlie  influx  of  arterial  or 
obstructing  the  eflSux  of  venous  blood,  as  to 
occasion  a  great  liability  to  the  occurrence  of 
gangrene.  But  perhaps  the  principal  source  of 
danger  consists  in  the  aneurism  becoming  sud- 
denly and  widely  diffused,  more  particularly  in 
those  cases  in  which  the  anatomical  relations 
of  the  anastomosing  vessels  are  such,  as  iu  the 
ham,  that  thej^  may  readily  and  uniformly  be- 
come compressed  by  the  effused  blood.  In 
these  cases,  the  additional  embarrassment  in- 
duced in  the  circulation  of  tlie  limb  b}'  the 
ligature  of  its  main  arteiy  will  readily  induce 
gangrene  ;  and  hence  it  is  that,  in  diffuse  aneu- 
rism of  the  lower  extremity,  ligature  of  the 
artery  is  so  commonly  followed  by  mortifica- 
tion. 

The  loss  of  blood,  either  in  consequence  of 
Fig.  363.  -  Popliteal   Aneurism     secondary  haemorrhage,  or  iu  any  other  way 

compressing  the  Vein  and  thus       ^^f^^.^  ^^.  ^^^^^,    j.,^^  application  of  "the  ligature, 
causing  Gangrene  of  the  Limb ;       .  ^       i        j-   li  ■,    ■,  i 

a,  Artery;  b,  Vein  compressed     ^^  Very  apt  to  be  followed  by  gangrene;  the 
■Atd;  c,  Aneurism.  morc  SO,  if  it  havc  becu  necessaiy  to  apply  a 
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ligature  to  a  higher  point  on  the  trunk  of  the  vessel  than  had  previously 
been  tied.  This  secondary  ligature  of  a  large  artery  in  cases  of  aneurism 
has,  I  believe,  been  invariably  followed  by  gangrene  of  the  limb,  when 
done  in  the  low-er  extremity  ;  the  interference  with  the  collateral  circu- 
lation by  the  second  ligature  being  so  great,  that  the  vitality  of  the  part 
cannot  be  maintained. 

Besides  these  causes,  the  occurrence  of  erysipelas,  exposure  of  the 
limb  to  cold,  or  to  an  undue  degree  of  heat,  or  subjecting  it  to  the  com- 
pression of  a  bandage,  may  be  attended  by  consequences  fatal  to  its 
vitality. 

The  period  of  supervention  of  gangrene  of  the  limb  is  usually  from 
the  tliird  to  the  tenth  day;  it  seldom  occurs  before  tliis  period,  unless 
incipient  mortificntion  have  already  set  in  before  the  artery  was  tied. 
Gangrene  usually  follows  the  ligature  of  the  external  iliac  at  an  earlier 
period  than  that  of  an3''  other  artery.  In  cases  of  aneurism,  the  gan- 
grene is  always  of  the  dark  and  moist  variety,  owing  to  its  being  com- 
monly de|)endent  on  pressure  upon  the  large  venous  trunks  by  the 
aneurismal  tumor. 

Treatment. — The  general  preventive  treatment  of  gangrene  following 
the  ligature  of  the  artery  for  aneurism  must  be  conducted  on  the  same 
principles  as  when  it  arises  after  the  ligature  of  arteries  generally  (vol. 
I.,  p.  322).  But  some  special  modifications  of  it  are  required,  so  far  as 
the  aneurism  is  concerned.  When  the  gangrene  occurs  from  the  pres- 
sure of  the  sac  upon  the  accompanying  vein,  it  has  been  proposed  to  lay 
the  tumor  open,  and  to  turn  out  its  contents,  thus  removing  the  com- 
pression exercised  by  it.  The  danger  of  such  a  proceeding  consists  in 
the  probability  of  the  occurrence  of  haemorrhage  from  the  opening  made 
into  the  sac,  and  in  the  risk  attending  suppuration  set  up  in  the  sac;  yet 
it  would  appear  that,  in  two  cases  in  which  this  practice  has  been 
adopted,  no  bad  results  followed.  Thus,  Lawrence  has  related  a  case  of 
diffused  aneuiism  of  the  popliteal  artery,  in  which  this  plan  was  had  re- 
course to  with  the  best  results  ;  and  Benza  has  recorded  a  case  of  pop- 
liteal aneurism  in  which  the  same  practice  was  adopted  in  consequence 
of  great  oedema  and  incipient  gangrene  of  the  foot;  after  the  extraction 
of  a  quantity  of  flesh-like  fibrine  from  the  sac,  the  patient  made  an  excel- 
lent recovery.  These  cases  would  certainly  justify  the  Surgeon  in 
adopting  such  a  course  when  the  danger  of  gangrene  is  imminent,  and 
dependent  on  the  size  and  pressure  of  the  tumor.  Should,  however,  the 
gangrene  show  any  disposition  to  extend,  or  should  there  be  haemorrhage 
from  the  sac  after  it  has  thus  been  laid  open,  the  Surgeon  must  hold 
himself  in  readiness  to  amputate  without  delay.  When  gangrene  has 
once  fairly  set  in,  there  is  no  reasonable  prospect  of  saving  the  limb; 
and  the  sooner  amputation  is  done,  the  better.  The  limb  must  alwaj^s 
be  removed  high  up  above  the  sac,  and,  if  possible,  not  only  at  some  dis- 
tance from  the  parts  that  have  mortified,  but  also  above  the  part  to  which 
the  serous  infiltration  that  precedes  mortification  has  extended.  The 
upper  extremity  must  generally  be  removed  at  the  shoulder-joint ;  the 
lower  above  the  middle  of  the  thigh.  In  these  cases  there  will  generally 
be  a  considerable  amount  of  heemorrhage,  and  man}^  vessels  will  require 
to  be  tied  in  the  stump,  in  consequence  of  the  enlargement  of  the  col- 
lateral circulation. 

Compression  by  Instruments. — In  consequence  of  the  dangers  and 
diflflculties  attendant  upon  the  use  of  the  ligature.  Surgeons  have  for 
mar.y  years  past  endeavored  to  treat  aneurism  by  compression.  The 
employment  of  direct   i)ressure  on  the  aneurism  w'as  almost  naturally 
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suggested  as  a  means  to  counteract  the  extension  of  the  disease  by  tlie 
pressure  of  the  blood  from  within,  and  has  consequently  been  applied 
from  a  very  earl}^  period  in  the  treatment  of  the  affection.  This  plan  of 
treatment  was  first  employed  by  Bourdelot  at  the  close  of  the  seven- 
teenth century ;  afterwards  by  Genga,  Heister,  Gnattani  and  others. 
These  Surgeons  made  the  pressure  directly  upon  the  sac;  and  Guattani 
and  Flajani  relate  several  cures  that  they  effected  in  this  way  ;  but  the 
method  was  so  uncertain  in  its  results,  and  so  dangerous,  from  irritating 
and  inflaming  the  sac,  that  it  fell  into  disuse.  The  French  Surgeons 
introduced  a  modification  of  the  pressure  plan,  by  laying  open  the  sac, 
clearing  out  its  contents,  and  applying  the  pressure  directly  over  the 
opening  into  the  vessel.  Deschamps  exposed  the  artery  leading  to  the 
sac,  and  compressed  this  with  an  instrument  which  he  termed  the  "  presse- 
artere."  These  barbarous  modes  of  treatment,  howevei*,  were  entirel}' 
set  aside  by  the  facility  and  comparative  success  of  the  Hunterian  ope- 
ration ;  and  compression  in  aneurism  was  rarely  practised  by  Surgeons 
after  the  great  step  made  b}'  John  Hunter  in  the  treatment  of  this  dis- 
ease. Yet  we  find  that  John  Hunter  himself,  Blizard,  and  Freer 
attempted,  though  with  but  little  success,  to  cure  this  disease  by  pres- 
sure on  the  artery  leading  to  the  sac.  Pelletan  and  Dubois  appear  to 
have  been  the  first  who  applied  the  pressure  to  the  arter_y  above  the  sac, 
instead  of  to  the  aneui'ism  itself;  this  was  in  1810.  After  this  period, 
various  attempts  were  made  metliodically  to  treat  aneurisms  in  this 
way:  but  the  merit  of  having  introduced  the  practice  of  compression  in 
the  treatment  of  aneurism  into  modern  surgery',  of  having  given  it  a 
definite  place  in  our  art,  and  of  having  established  the  true  principles  on 
wliich  it  acts,  incontestabl}'  belongs  to  the  Dublin  Surgeons;  amongst 
whom  the  names  of  Hutton,  Bellingliam,  Tufnell,  and  Carte  deserve 
especial  mention. 

Principle  of  Compression — In  the  early  trials  of  the  cure  of 
aneurism  by  compressing  the  artery  on  the  cardiac  side  of  the  tumor, 
tiie  Surgeons  who  employed  this  method  acted  on  an  erroneous  tiieory ; 
and,  the  principle  not  being  understood,  the  practice  was  bad.     It  was 
supposed  that  it  was  necessary,  in  order  that  a  cure  might  take  place, 
that   the  whole  flow  of  blood  tlirougli  the  arterj''  should  be  entirely 
arrested;  that  inflammation  of  the  vessel  at  the  point 
compressed  should  be  set  up;  and  that  the  consolidation 
of  the  aneurism  depended  upon  the  obstruction  of  the 
vessel  consequent  upon  this  inflammation.     This  led  to 
the  emplo3'ment  of  such  violent  and   forcible  compres- 
sion, with  the  view  of  exciting  inflammation  in  the  ar- 
tery, that  the  patient  could  seldom   bear  it  for  a  suffi- 
cient length  of  time  to  eff'ect  a  cure;  sloughing  of  tiie 
skin  commonly  resulting  from  the  severity  of  the  pres- 
sure to  which  it  was  subjected.      To  tlie  Dublin  Sur- 
geons belongs  the  very  great  merit  not  only  of  liaving 
pointed  out  the  error  of  this  doctrine,  but  of  having  dis- 
tinctly, laid  down  as  the  principle  of  the  practice,  that, 
in  the  majority  of  cases,  tlie  aneurism  was  cured,  when 
the  arter}'  leading  to  it  was  compressed,  in  precisely  tlie 
same  way  as  when   a  spontaneous   cure  takes  place,  or 
Tig  364  —Sac  of    whcu  the  Huntcriau  operation  is  performed — viz.,  by  the 
Aneurism  cured  by     clcposit  of  stratified  fibriuc  iu  the  sac,  and  by  the  conse- 
°si't*o7L°minated     qi^^^nt  Consolidation  of  this  (Fig.  364),  aided  by  the  con- 
Fibrine.  traction  of  the  walls  of  the  sac  ;  and  that,  as  in  the  case 
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of  ligature  of  the  vessel,  it  was  not  necessary  that  the  whole  of  the  cir- 
culation through  the  artery  should  he  entirely  and  permanently  arrested, 
but  merely  that  it  should  be  lessened  in  quantity  and  force  to  such  an 
extent  as  to  be  compatible  with  the  deposition  of  laminated  filirine  in 
the  sac;  and  it  was  clearly  shown  by  examination  after  death  that,  if 
the  pressure  were  properly  conducted,  the  artery  was  in  no  way  injured 
or  occluded  at  the  part  compressed.  The  recognition  of  the  true  prin- 
ciples on  which  compression  of  the  artery  leading  to  the  sac  cures  the 
aneurism,  has  led  to  important  results  ;  for  as  the  severe  pressure  that 
was  formerly  considered  necessar}'  is  now  known  not  only  to  be  unne- 
cessary, but  often  to  be  absolutely  injurious,  no  amount  of  compression 
is  exercised  beyond  what  is  requisite  to  restrain  and  moderate  the  flow 
of  blood  into  the  sac;  no  attempt  being  made  to  compress  the  artery  so 
severely  as  to  lead  to  its  obliteration  by  inflammation. 

But,  althougii,  where  the  pressure  is  moderate  or  the  anastomosing 
circulation  free,  the  consolidation  of  the  contents  of  the  sac  takes  place 
in  the  way  that  has  just  been  described,  it  would  be  an  error  to  suppose 
that  this  is  the  process  b}^  which  the  aneurism  becomes  cured  in  all  cases 
in  which  recourse  is  had  to  compression.  There  can  be  no  doubt  that 
in  some  cases,  where  consolidation  has  taken  place  in  a  few  hours  after 
the  employment  of  pressure,  coagulation  of  the  contents  of  the  sac  has 
suddenly  occurred;  and  this  sudden  coagulation,  which  at  one  time  was 
dreaded  by  Surgeons,  has  been  found  by  increased  experience  to  be  in 
the  highest  degree  advantageous,  as  leading  to  a  more  rapid  and  equally 
certain  (uire  of  the  aneurism. 

In  the  tubular  form  of  aneurism,  which  Is  far  less  frequent  than 
the  sacculated  in  the  extremities,  the  cure  appears  to  take  place  rather 
by  the  gradual  contraction  of  the  partially  emptied  sac  than  either  by 
the  slow  deposit  of  laminated  fibrine,  or  by  the  rapid  and  almost  sudden 
coagulation  of  its  contents.  The  sac  graduall}''  shrinks,  and  shreds  of 
fibrine  only  are  found  adherent  to  its  sides.  But  although  I  believe  that 
the  condition  of  the  aneurism,  whether  sacculated  or  tubular,  has  a  con- 
siderable influence  upon  the  mode  in  which  the  compression  acts  in  effect- 
ing a  cure,  and  also  upon  the  time  that  is  occupied  in  the  treatment, 
this  being  much  siiorter  in  the  sacculated  than  in  the  tubular  foi'ni  of 
the  disease  ;  yet  there  can  be  no  doubt  that  this  is  also 
materially  influenced  by  two  other  circumstances — 
viz.,  the  condition  of  the  blood  within  the  sac,^and  the 
completeness  of  the  compression. 

When  the  sac  is  filled  with  fluid  blood,  and  the 
compression  is  not  uninterruptedly  complete,  the  sac 
appears  to  empty  itself  to  a  considerable  extent,  and 
eventually  to  consolidate  by  the  deposit  of  laminated 
fibrine.  But,  if  the  sac  already  contain  some  solidi- 
fied la3'ers,  and  the  compression  be  continuous  and 
complete,  the  coagulation  of  the  remaining  fluid  part 
of  its  blood  is  apt  to  take  place  ratlier  suddenly.  But 
in  all  cases  the  contraction  of  the  sac,  consequent  Fig.  36.5.— sac  of  Tubu- 
upon  the  arrest  or  restraint  of  tiie  current  of  blood        ^'"^  Aneunsm  cured 

•     i.      -J.    •  •  i.       ..      1  i   •      i.1  111       i  by  Compression  ;  Con- 

uito  it,  IS  an  important  element  in  the  cure.    JUustra-       /  .        .^  ^ 

■  1  traction   ot    Sac,    aud 

tive  of  this  mode  of  cure,  there  is  a  preparation  in  the  irregular  Deposit  of 
Museum  of  University  College  (Fig.  365).  Fibiine. 

From  all  this,  then,  it  would  appear  that  the  con- 
solidation and  cure  of  an  aneurism  by  compression  may  and  does  take 
place  in  three  diff"erent  ways  :  1,  by  the  slovv  deposit  of  laminated  fibrine  ; 
VOL.  If. — 5 
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2,  by  rapid  coagulation  of  the  contents  of  the  sac ;  3,  by  contraction  of 
the  sac.  The  particular  mode  of  cure  will  depend  upon  the  completeness 
of  the  compression  and  the  more  or  less  perfect  arrest  of  the  blood  in 
the  sac,  the  plasticity  of  that  blood,  and  the  shape  of  the  aneurism. 

Circumstances  influencing  Success. — The  success  of  the  treatment  by 
compression  depends  greatly  upon  a  scrupulous  attention  to  a  number  of 
minor  circumstances,  which,  though  each  be  trifling  in  itself,  become  of 
importance  when  taken  as  a  whole.  During  the  whole  of  the  treatment, 
also,  the  patient's  general  health  should  be  attended  to  in  accordance 
with  those  dietetic  and  medical  principles  that  have  already  been  laid 
down  in  speaking  of  tlie  constitutional  treatment  of  the  disease,  having  for 
their  object  the  increase  of  the  fibrination  of  the  blood.  The  irritability 
of  the  heart  and  arteries  must  also  be  subdued,  and  the  irritation  of  the 
system  lessened,  by  the  use  of  opiates  or  of  chloral ;  and  the  patient 
should  be  put  into  a  comfortable  bed,  with  firm  and  well-secured  pillows 
and  mattresses,  so  that  his  position  may  not  be  changed.  As  it  is  prin- 
cipally in  aneurism  of  the  lower  extremity  that  compression  can  be  em- 
ployed, we  shall  proceed  to  describe  the  method  of  its  application  here. 

Application  of  the  Compressor — The  thigh  should,  if  necessary, 
be  shaved,  so  as  to  remove  all  hair.  The  skin  should  then  be  powdered, 
and  the  limb  bandaged  with  a  soft  roller ;  a  pad  being  laid  on  the  tumor. 
Pillows  must  then  l»e  comfortably^  arranged  under  it,  the  knee  being 
semi-flexed.  Much  of  the  success  of  the  treatment  will  depend  upon  the 
kind  of  instrument  used.  The  ordinary  horse-shoe,  or  Signorini's  tour- 
niquet, was  the  one  first  employed,  and  this  will,  in  many  cases,  answer 
the  purpose  perfectly  well;  but  as  it  is  somewhat  difficult  to  regulate  the 
pressure  with  this  instrument,  and  as  it  is  not  unfrequently  exercised  too 
powerfully,  it  has  generally  given  place  at  the  present  day  to  the  very 
ingenious  apparatus  of  Carte,  which,  as  it  substitutes  an  elastic  force 


Fiff. 


-Conipressov  for  the  Middle  of  the  Thigh. 


Fig.  367. — CompTeasor  for  the  Groin. 


derived  from  vulcanised  India-rubber  bands  for  the  unyielding  pressure 
of  the  screw,  accommodates  itself  better  to  the  limb,  and  is  less  likely  to 
produce  injurious  compression.     This  instrument,  as  well  as  the  other 
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contrivances  which  have  at  A'arions  times  been  invented  for  the  treatment 
of  aneurism  by  compression,  are  describccl  by  Bellingliam  and  Tufnell, 
in  their  works  on  this  subject,  to  wliich  I  must  refer  for  a  fuller  account 
than  I  can  here  give. 

Jn  applying  the  compressor,  especial  care  must  be  taken  that  it  is  well 
padded  in  ever}-  part,  so  as  not  to  gall  the  skin.  In  some  of  the  early 
cases  in  which  I  saw  compression  emi)loyed  in  Lon<lon  by  means  of  the 
horse-shoe  tourniquet,  much  inconvenience  resulted  from  want  of  atten- 
tion to  this  particular.  The  tendency  to  fretting  of  the  skin  is  much 
lessened  by  powdering  the  limb;  and  the  removal  of  the  hairs  by  shaving 
diminishes  materially  the  irritation  produced  b^'  the  instrument.  In 
order  to  keep  up  continuous  pressure,  and  at  the  same  time  to  prevent 
any  one  part  of  the  skin  from  being  injuriously  galled,  it  is  of  very  great 
consequence  that  two  instruments  should  be  used  at  the  same  time,  so 
that  when  one  is  screwed  down  the  other  maybe  loose;  these  instru- 
ments need  not  be  placed  closely  together.  If  the  aneurism  be  in  the 
ham,  it  will  be  sufficient  for  one  (Fig.  367)  to  be  applied  to  the  groin, 
whilst  the  other  (Fig.  366)  is  put  upon  the  middle  of  the  thigh  (Fig.  368}. 
In  using  the  instrument,  the 
great  point,  as  Tufnell  most 
properly  remarks,  is  to  control 
the  circulation  with  the  mini- 
mum of  pressure.  In  order  to 
do  this,  the  first  instrument 
should  be  screwed  down  so  that 
all  pulsation  ceases  in  the  tu- 
mor, but  still  not  so  tightly  as 
completely  to  arrest  all  the  flow 
of  blood  through  it.  As  tlie 
pressure  exercised  by  this  be- 
comes painful,  the  second  one 
must  be  screwed  tight,  and  then 
the  first  compressor  ma}-  be 
slackened.  In  this  way  an  al- 
ternation of  pressure  can  be  kept 
up  without  much  pain  or  inconvenience.  If  possible  the  patient  should 
be  taught  how  to  manage  the  instrument  himself,  and  will  often  find  oc- 
cupation and  amusement  in  doing  so.  If,  however,  it  excite  much  pain 
or  irritation,  as  it  does  in  some  subjects,  it  may  be  necessary  to  give 
opiates  or  chloral  hydrate.  The  pressure  should,  if  possible,  be  continued 
during  sleep;  but  if  it  prevent  the  patient  from  taking  his  natural  rest, 
the  suggestion  made  by  Tufnell,  of  unscrewing  the  instrument  slightly, 
and,  when  the  patient  is  asleep,  gentl}'  tightening  it  again  without  awaken- 
ing him,  may  advantageously  be  adopted  ;  it  is  indeed  surprising  how 
very  little  unscrewing  will  relieve  the  pain  of  the  compression.  A  larjje 
cradle  should  be  placed  over  the  patient's  body,  so  that  the  weight  of 
the  bed-clothes  may  be  taken  off  the  apparatus,  and  that  the  patient  may 
manage  it  without  risk  of  disturbance.  Should  there  still  be  much  un- 
easiness, the  instrument  might  be  taken  oflT  for  a  few  hours,  and  compres- 
sion kept  up  in  an  intermittent  manner.  Even  in  such  circumstances  as 
these,  consolidation  of  the  sac  may  ensue. 

In  some  cases,  where,  from  the  situation  of  the  aneurism,  deep  and 
severe  pressure  is  required  to  control  the  circulation,  the  pain  becomes 
so  unendurable  that  the  patient  cannot  submit  to  the  treatment  suffi- 
ciently long  for  a  good  effect  to  be  produced.     In  such  eases  opium  or 


I'ig.  36S. — Two  Compressors  applied  for  Femoro- 
popliteal  Aneurism. 
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chloral  hydrate  may  be  given  with  advantage,  so  as  to  enable  tlie  patient 
to  bear  the  pressure.  But  in  some  instances  more  complete  narcotism 
is  necessary  for  him  to  endure  it.  In  these  circumstances,  chloroform 
becomes  a  most  useful  adjunct;  and  by  maintaining  tlie  anaesthesia  for 
several  iiours,  the  amount  and  duration  of  pressure  requisite  to  effect  a 
rapid  cure  may  be  maintained.  In  this  way  W.  Murray  of  Newcastle- 
on-Tyne — to  whom  is  due  tlie  merit  of  employing  prolonged  anaesthesia 
as  an  adjunct  to  compression — cured  an  aneurism  of  the  abdominal  aorta 
by  keeping  up  pressure  on  that  vessel  for  five  hours  under  chloroform. 
Heath  of  the  same  town  cured  an  aneurism  of  the  external  iliac  by  com- 
pressing the  abdominal  aorta  for  seven  hours 
under  chloroform  ;  Mapother  of  Dublin  treated 
an  ilio-femoral  aneurism  successfully  by  com- 
pressing the  common  iliac  artery  for  four 
and  a  half  hours ;  and  Lawson  treated  an 
inguinal  aneurism  successfully  by  pressure 
on  the  abdominal  aorta  for  four  hours.  In 
two  cases  of  popliteal  aneurism,  I  kept  up 
completely  obstructing  pressure  on  the  com- 
mon femoral  artery,  under  chloroform,  for 
twelve  hours.  By  these  means  the  only  seri- 
ous objection  to  the  employment  of  pressure, 
and  almost  the  only  cause  of  its  failure,  may 
be  prevented  ;  and  it  is  clear  that,  under  chlo- 
roform, pressure  may  be  applied  to  arteries, 
such  as  the  subclavian  and  carotid,  on  which 
it  could  not  otherwise  be  used.  The  employ- 
ment of  a  weight  may  sometimes  be  advanta- 
geously substituted  for  the  clamp,  and  often 
occasions  less  distress  to  the  patient.  For 
this  purpose  the  apparatus  (Fig.  .369)  will  be 
found  very  useful. 

A  very  simple  compressor  is  Tufnell's  com- 
pressor, represented  in  Figs.   370,   371.      It 
consists    of  little  more  than  a  truss-spring, 
with  a  pad  to  compress  the  artery,  and  straps  to  fix  it  in  its  place,  and 
increase,  by  being  tightened,  the  force  of  the  compression. 

The  Effects  upon  the  tumor  vary  considerably.  In  some  cases  it 
rapidly  and  suddenly  solidifies  ;  more  commonly,  however,  this  is  a 
gradual  process,  the  aneurism  becoming  more  painful  and  solid,  with 
less  pulsation  and  bruit.  As  the  solidification  takes  place,  there  is 
usuallj^  some  restlessness,  a  feeling  of  general  uneasiness,  and  of  consti- 
tutional disturbance,  which  is  best  quieted  b}^  opiates.  As  the  pressure 
is  continued,  and  the  tumor  begins  to  harden,  the  anastomosing  vessels 
enlarge,  with  a  good  deal  of  burning  pain  in  the  limb  generally,  and 
arterial  pulsations  in  situations  where  usually  none  are  felt.  The  abnormal 
pulsation,  in  these  cases,  is  always  found  to  occur  in  much  the  same  situa- 
tions, the  same  vessels  appearing  to  undergo  dilatation.  Thus  Tufnell  has 
made  a  remark,  which  I  have  had  more  than  one  opportunity  of  verifying, 
that,  in  the  treatment  of  politeal  aneurism  by  compression,  three  arteries 
will  be  found  to  be  enlarged,  one  of  which  passes  over  the  centre  of  the 
tumor,  another  over  the  head  of  the  fibula,  and  the  third  along  the  inner 
edge  of  the  patella ;  he  also  states  that  the  severe  burning  pain  which 
is  felt  in  these  cases  is  owing  to  the  artery  accompanying  the  communi- 
cans  peronei  nerve  being  enlarged.     After  complete  solidification  of  the 
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Compressor.     The  circular  dotted 
line  shows  the  position  of  the  limb. 
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tumor  has  taken  place,  the  compression   ought  to  be  continued   for  at 
least  fortj-'-eight  hours,  so  as  to  secure  against  the  occurrence  of  a  relapse. 


Fig.  370. — Tufnell's  Compressor. 


The  Duration  of  the  Treatment  varies  very  greatly.  In  some  cases, 
as  above  stated,  the  tumor  has  become  solidified  in  a  fevv  hours  or  in  two 


Fig.  .371. — Tafuell's  Compressor  applied. 

or  three  days.     In  other  instances,  the  treatment  has  required  to  be  pro- 
tracted for  more  than  three  months  before  a  cure  has  resulted.     Of  26 
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cases  of  femoral  or  popliteal  aneurism  cured  by  compression  in  the 
London  hospitals,  the  average  time,  according  to  Hutchinson,  was  nine- 
teen days.  Much  of  course  will  depend,  in  this  respect,  on  the  consti- 
tution of  the  patient,  and  on  the  condition  of  the  tumor;  those  circum- 
stances which  are  most  favorable  to  the  spontaneous  cure  of  the  aneurism 
will  also  influence  the  rapidity  of  the  cure  by  compression.  Tliere  are, 
undoubtedly,  certain  conditions  of  the  blood  in  which  it  is  little  disposed 
to  coagulate,  and  in  these  cases  the  duration  of  the  treatment  will  neces- 
sarily' be  prolonged.  So,  also,  when  the  aneurism  is  tubular,  we  must 
expect  that  the  blood  wdiich  passes  freely  tiirough  it  in  the  direct  current 
of  the  circulation  will  be  slower  in  undergoing  those  changes  that  lead 
to  its  consolidation  than  when  the  disease  is  sacculated,  and  thus  con- 
tains a  residuum  of  blood  that  is  not  so  directly  influenced  by  the  current 
through  the  sac.  In  the  early  days  of  the  compression  treatment,  there  was 
an  indisposition  on  the  part  of  Surgeons  to  apply  it  very  effectually  and 
firmly,  and  a  longer  time  was  expended  over  it  than  is  now  generally  the 
case;  and  the  example  set  by  Murray,  with  regard  to  abdominal  aneu- 
rism, has  been  followed  with  success  in  respect  to  the  femoral,  popliteal, 
and  other  forms  of  the  disease,  the  compressor  being  screwed  down  tight 
on  the  artery  so  as  completely  to  arrest  for  the  time  all  circulation 
through  the  sac,  the  patient  kept  under  chloroform,  and  the  cure  effected 
in  a  few  hours. 

Applicability — Of  the  great  value  of  compression  in  the  treatment 
of  anurism,  there  can  be  no  doubt;  more  especiall}'  when  the  tumor  is 
situated  in  the  arteries  of  the  lower  extremity  below  the  middle  of  the 
thigh.  In  aneurisms  occurring  in  the  vicinity  of  the  trunk,  as  in  the 
iliac,  the  carotid,  subclavian,  and  axillary  arteries,  it  is  generally  not  so 
applicable;  although,  as  we  have  already  seen,  aneurisms  in  the  groin 
have  been  cured  by  compression  of  the  abdominal  aorta,  or  of  the  iliac 
artery.  Spontaneous  aneurism  is  extremely  rare  in  the  upper  extremity; 
and,  as  the  traumatic  forms  of  the  disease  which  occur  here  generally 
require  that  the  sac  should  be  laid  open,  it  is  seldom  found  necessary  to 
have  recourse  to  it  in  this  part  of  the  bod}-,  though  it  may  be  and  has 
been  successfull}'  applied  to  the  brachial  arter^'. 

The  great  question  with  regard  to  compression  appears,  after  all,  to 
be  whether  it  possesses  any  special  advantages  over  the  ligature,  in  the 
treatment  of  those  aneurisms  in  which  its  employment  is  practicable. 
The  principal  objections  that  have  been  urged  against  compression  are, 
that  its  employment  is  more  painful  and  tedious  than  the  use  of  the 
ligature  ;  and  that  those  cases  that  are  unpromising  to  the  ligature,  or 
that  require  amputation  rather  than  deligation  of  the  artery,  are  equally 
unfavorable  to  compression,  and  cannot  be  saved  b}'  its  employment. 

To  these  objections  it  may  with  justice  be  answered,  that  the  pain 
attendant  on  the  employment  of  compression  depends  very  greatly  upon 
the  skill  and  care  with  which  the  apparatus  is  applied  and  managed 
throughout,  as  well  as  upon  the  kind  of  instrument  used,  being  certainly 
much  diminished  when  Carte's  elastic  compressor  is  employed;  and  that, 
as  has  already  been  shown,  the  pain  may  be  overcome  by  the  use  of  an- 
aesthetics. With  regard  to  the  relative  tediousness  of  the  treatment 
under  the  two  plans,  it  would  appear  that  in  reality  there  is  but  little 
difference;  for  although  some  cases,  in  which  compression  is  used,  are 
prolonged  over  a  considerable  space  of  time,  yet  they  do  not  occupy 
more  than  is  often  consumed  when  accidents  of  various  kinds  follow 
the  use  of  the  ligature;  and  it  not  unfrequently  happens  in  compres- 
sion, but  can  never  occur  after  the  employment  of  the  ligature,  that  the 
patient  is  cured  of  his  disease  in  a  few  hours  or  da^^s.     Taking,  however, 
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the  averages,  we  find  that  in  the  Dublin  eases  the  treatment  lasted 
twenty-five  da37s,  and  in  the  London  oases  but  nineteen,  and  this  is  not 
very  different  from  what  happens  with  the  ligature  ;  for,  of  54  cases 
recorded  by  Crisp,  in  which  the  femoral  artery  was  tied,  the  average 
time  for  the  separation  of  the  ligature  was  eighteen  days,  and  if  to  this 
a  week  more  be  added  for  the  closure  of  the  wound,  and  for  the  treat- 
ment of  the  various  accidents  often  accompanying  and  following  liga- 
ture, we  should  probably  be  within  the  mark,  and  3'et  only  bring  the 
duration  of  the  treatment  of  the  two  methods  to  the  same  level. 

After  all.  Surgeons  will  eventually  be  guided  in  their  estimate  of  the 
value  of  these  two  plans,  not  so  much  by  the  question  of  submitting 
their  patients  to  a  slightly  more  painful  or  tedious  treatment,  as  by  the 
comparative  risk  of  life  attendant  iipon  one  or  other  method.  Upon 
this  point  the  statistics  have  yet  to  be  made  ;  partly  because  cases  of  the 
treatment  of  aneurism  by  compression  have  not  yet  been  sufficiently 
numerous,  and  partly  because  the  unsuccessful  cases  of  ligature  have 
not  been  so  commonl}-  published  as  the  successful  ones.  If,  however, 
we  compare  the  32  cases  of  femoral  and  popliteal  aneurism  treated  in 
Dublin  up  to  February,  1851,  as  given  by  Bellingham  {Med.-Ghirurg. 
Transactions,  vol.  34),  with  the  results  of  188  cases  of  femoral  and 
popliteal  aneurism  recorded  by  Norris,  in  which  the  artery  was  liga- 
tured, we  shall  find  that  of  the  32  compression-cases  26  were  cured  ;  in 
1  the  ligature  was  applied  after  pressure  had  failed  ;  in  2,  amputation 
was  performed;  in  1,  death  occurred  from  erysipelas;  in  1  from  chest- 
disease;  and  in  1  case  the  pressure  was  discontinued.  Thus  it  would 
appear  that  6  out  of  the  32  failed,  being  in  the  proportion  of  1  to  5'3 
cases,  and  2  died,  being  in  the  ratio  of  1  to  16.  Of  the  188  cases  in 
which  the  artery  was  ligatured,  142  were  cured,  46  died,  6  were  ampu- 
tated, in  10  the  sac  suppurated,  and  in  2  gangrene  of  the  foot  occurred. 
Thus  the  deaths  after  ligature  were  in  the  proportion  of  1  to  4,  and  the 
failures  or  serious  accidents  in  that  of  1  to  3,  showing  clearly  a  ver}^ 
considerable  preponderance  in  favor  of  the  treatment  by  compression. 
Besides  this,  in  many  patients  who  recovered  after  the  ligature,  various 
accidents,  such  as  gangrene,  erysipelas,  secondary  haemorrhage,  &c., 
resulted  as  the  direct  consequences  of  the  treatment ;  and  these  do  not 
happen  when  pressure  is  employed. 

The  perfect  safety  of  the  treatment  by  compression  has  been  fully  con- 
firmed by  the  statistics  collected  by  Holmes,  and  published  in  his  lectures 
on  the  Surgical  Treatment  of  Aneurism;  but  the  proportion  of  success 
is  not  so  great  as  in  Bellingham's  cases.  Of  124  cases  of  compression 
for  popliteal  aneurism  collected  from  the  records  of  British  hospitals  for 
a  period  of  10  years,  66  succeeded  and  58  failed.  None  died  directly 
from  the  consequences  of  the  operation.  Of  the  58  failures,  44  under- 
went ligature  of  the  femoral,  in  8  amputation  was  performed,  1  died  of 
pleurisy,  and  the  subsequent  history  of  the  remainder  was  uncertain. 
The  failures  were,  therefore,  1  in  2-1.  On  the  other  hand,  of  77  cases,  in 
which  the  femoral  was  tied  directly,  11  died,  or  1  in  7.  In  1  gangrene 
occurred,  but  the  patient  recovered,  and  in  1  secondary  hseraorrhage  was 
successfully  treated.  The  11  deaths  were  caused  as  follows  :  pyaemia,  3; 
wound  of  vein  and  phlebitis,  2;  secondary  haemorrhage,  2;  gangrene,  1; 
small  pox  and  disease  of  the  kidneys  1  each,  and  1  was  uncertain. 

If  compression  fail,  ligature  may  often  be  advantageously  applied;  in 
some  cases  with  a  better  prospect  of  success  than  if  compression  had  not 
previously  been  tried,  that  treatment  having  caused  the  collateral  circu- 
lation to  enlarge,  and  thus  lessened  the  tendency  to  gangrene.  If,  how- 
ever, we  take  the  general  average  of  those  cases  that  have  been  submitted 
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to  ligature  after  the  failure  of  compression,  we  shall  find  that  the  result 
is  not  so  satisfactory  as  when  the  ligature  has  been  employed  as  the 
primary  method  of  treatment.  Thus  I  find  that,  out  of  40  cases  in  which 
the  ligature  was  employed  after  compression  had  failed,  there  were  16 
deaths.  This  is  probablj^  not  so  much  due  to  the  previous  eraploj^ment 
of  compression,  as  to  the  same  causes  interfering  with  the  consolidation 
of  the  tumor  after  the  ligature  that  had  prevented  the  success  of  the 
compression-treatment.  With  regard  to  the  facility  of  ligaturing  an 
artery  such  as  the  femoral,  after  compression  has  been  tried  and  failed, 
it  must  be  admitted  that  the  diflftculties  are  increased.  The  sheath  of 
the  vessels  is  apt  to  become  thickened,  infiltrated,  and  the  artery  and 
vein  perhaps  less  easily  separable  than  when  pressure  has  not  previously 
been  employed.  In  fact,  it  must  be  said,  that  in  such  cases  the  Surgeon 
has  not  to  do  with  a  virgin  arterj''. 

It  should  also  not  be  forgotten  that  in  some  cases,  as  when  aneurism 
is  complicated  with  heart-disease,  or  occurs  in  a  very  broken  and  un- 
healthy constitution,  in  which  the  operation  necessary  for  ligature  would 
scarcely  or  not  at  all  be  admissible,  compression  may  be  safely  employed. 

After  carefully  considering  the  relative  merits  of  the  two  plans  of 
treatment,  I  think  we  may  conclude  that,  though  in  some  few  cases 
neither  ligature  nor  compression  can  be  adopted,  and  amputation  is  the 
sole  resource,  yet  in  others  compression  can  be  employed  when  it  would 
not  be  safe  to  have  recourse  to  the  use  of  the  ligature  ;  and  that,  in  all 
ordinary  cases  of  femoral  and  popliteal  aneurism  especially,  compression 
sliould  be  preferred  to  the  ligature,  inasmuch  as  it  is  not  a  more  tedious, 
and  an  infinitely  safer  method  of  cure.  At  the  same  time,  it  must  not  be 
forgotten  that  its  success  depends  very  greatly  on  the  continuous  care 
bestowed  upon  the  case  during  the  progress  of  the  treatment. 

Digital  Compression. — Shortly  after  the  introduction  of  the  treat- 
ment of  aneurism  by  instrumental  compression,  the  fingers  were  used  as 
an  adjunct  to  the  mechanical  means  in  use.  Thus,  Greatrex,  in  1845, 
directed  a  patient  to  keep  up  compression  by  means  of  the  fingers,  where 
the  tourniquet  had  been  used,  and  required  to  be  loosened.  In  the  fol- 
lowing year  (1846)  Vanzetti,  then  Professor  of  Surgery  at  Charkoff*,  tried, 
but  unsuccessfully,  to  cure  a  large  popliteal  aneurism  by  compression  of 
the  femoral  with  the  fingers  only,  continued  for  two  days.  It  was  not 
until  seven  years  later,  when  Professor  at  Padua,  that  Vanzetti  had  an 
opportunity  of  putting  this  method  successfully  into  practice,  and  to 
establish  it  as  a  distinct  means  of  curing  aneurisms.  But  although  this 
merit  is  undoubtedly  due  to  Vanzetti,  we  must  credit  Knight  of  New 
Haven  (U.S.A.)  with  the  first  successful  case — he  having,  in  1848,  cured 
a  very  large  popliteal  aneurism  by  digital  compression,  maintained  for 
forty  hours. 

In  this  plan  of  treating  aneurisms,  no  apparatus  of  any  kind  is  used  ; 
but  the  circulation  tlirough  the  artery  leading  to  the  tumor  is  controlled 
b3'  the  pressure  of  the  finger.  In  order  to  carry  it  out  efficiently,  there 
must  be  relays  of  assistants,  each  one  of  whom  compresses  the  vessel  for 
about  ten  minutes  at  a  time.  The  pressure  should  be  applied  in  the  way 
that  is  represented  in  Fig.  5,  Vol.  L,  p.  60.  Tlie  fatigue  may  be  very 
materially  lessened  by  placing  a  six  or  eight  lb.  weight  on  the  compress- 
ing finger.  With  such  aid  each  assistant  may  readily  keep  up  the  pres- 
sure for  half  an  hour  at  a  time.  So  soon  as  his  fingers  become  fatigued, 
but  before  he  relaxes  the  pressure,  another  assistant  compresses  the 
vessel;  and  thus  tiie  circulation  through  it  may  be  uninterruptedly  con- 
trolled.    In  this  way  aneurisms  of  the  popliteal  artery,  in  the  orbit,  at 


FLEXION.  73 

the  bend  of  the  firm,  anrl  in  tlie  groin,  have  been  successfully  treated — 
the  tumor  having  in  some  instances  become  consolidated  in  a  fevv  hours. 
The  effect  of  digital  compression  and  the  rajjidity  of  cure,  would  be  in- 
creased by  the  application  of  direct  pressure  to  the  tumor,  or  by  manipu- 
lation and  by  the  previous  employment  of  proper  constitutional  means. 
It  might  be  very  advanttigeously  conjoined  with  the  treatment  by  flex- 
ion ;  but  its  great  advantage  seems  to  be,  that  it  is  applicable  to  arteriei?, 
as  at  the  root  of  the  neck,  to  which  it  might  be  difficult  to  apply  any 
kind  of  compressor,  or  when  the  Surgeon  is  so  placed  as  not  to  be  able 
to  obtain  such  an  apparatus. 

Esmareh's  bloodless  method  has  been  successfully  employed  in 
the  treatment  of  a  popliteal  aneurism  by  Dr.  Walter  Reid.  The  band- 
age and  tubing  were  applied  in  the  usual  way,  up  to  and  on  the  middle 
of  the  thigh.  The  bandage  was  then  taken  off,  and  the  circulation  ar- 
rested for  fifty  minutes.  The  patient  complaining  of  pain,  a  Carte's 
compressor  was  substituted  for  the  elastic  tubing,  when  it  was  found 
tiiat  all  pulsation  had  ceased  in  the  sac.  The  compressor,  however,  was 
used  as  a  precautionary  measure  for  a  day  or  two  longer,  lest  the  newly 
formed  clot  should  be  broken  down,  and  washed  away  before  it  had  had 
time  to  toughen,  and  the  sac  to  contract.  The  cure  was  complete  and 
permanent.  This  means  is  applicable  to  many  external  aneurisms,  and 
evidently  deserves  a  further  trial.  It  acts,  like  rapid  compression,  by 
the  coagulation  of  the  aneurismal  blood,  not  the  lamination  of  its  fibrine. 

Flexion. — The  treatment  of  aneurism  by  the  flexion  of  the  contiguous 
joint  is  a  method  that  is  scarcely  applicable  to  any  other  form  of  the 
disease  than  the  popliteal.  The  history  of  this  plan  of  treating  aneur- 
isms is  interesting,  as  an  illustration  of  the  gradual  steps  by  which  Sur- 
gery usually  arrives  at  its  ultimate  results.  It  had  been  long  known  to 
Surgeons  that  the  pulse  at  the  wrist  might  be  arrested  by  the  forcible 
flexion  of  the  fore-arm  on  the  arm ;  and  Malgaigne  and  Richet  had 
recommended  this  means  for  the  arrest  of  haemorrhage  from  the  brachial 
artery  and  the  arteries  of  the  fore-arm  when  wounded.  Fleur}' — a  dis- 
tinguished French  naval  Surgeon — having  succeeded  in  curing  a  wound 
of  the  brachial  artery  by  forced  flexion  of  the  elbow,  aided  by  direct 
compression,  and  one  of  the  radial  by  flexion  of  the  wrist,  published  in 
1846  a  memoir,  in  which  he  stated,  as  a  conclusion  from  his  observa- 
tions, that  any  aneurism  of  the  fore-arm  or  leg  might  be  treated  by 
means  of  flexion  of  the  limb  in  which  it  was  situated.  To  A.  Thierry  is 
due  the  honor  of  having  been  the  first  to  cure  a  traumatic  aneurism  of 
the  bend  of  the  arm  by  flexion  of  the  limb.  This  was  in  1852. — {Richet^ 
Diet,  de  Med.  et  de  Chirurgie,  Vol.  II.,  p.  338.)  In  1857,  Manuoir  of 
Geneva  applied  the  flexion-treatment  to  a  large  aneurism  of  the  ham. 
Forced  flexion  could  not  be  borne  on  account  of  the  pain  it  occasioned, 
and  the  patient  was  therefore  allowed  to  walk  on  crutches  with  the  leg- 
bent,  and  supported  in  a  kind  of  stirrup  attached  to  the  opposite  shoul- 
der. In  less  than  three  weeks  the  cure  was  effected,  which  Mannoir 
found  a  j'^ear  afterwards  to  be  permanent.  In  the  following  year,  1858, 
Mr.  Hart  applied  this  method  of  treatment  successfully  in  a  case  of 
popliteal  aneurism,  and  to  him  is  due  the  merit  of  having  been  the 
first  to  introduce  it  into  this  country. 

Flexion  is  necessarily  only  applicable  to  arteries  situated  at  the  bend 
of  joints,  as  the  elbow  or  ham,  in  which  the  circulation  can  be  directly 
controlled  by  bending  the  limb,  or  in  traumatic  aneurisms  in  the  limbs 
below  these  joints,  in  which  the  flow  of  blood  through  the  feeding  artery 
can  be  stopped  in  the  same  way.     Its  application  is  therefore  somewhat 
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limited,  and  its  use  is  still  further  restricted  by  the  pain  and  insupport- 
able annoyance  occasioned  in  man}'  cases  b}"  forced  flexion  of  the  limb, 
necessitating,  as  in  Mannoir's  case,  a  relaxation  of  the  method,  which, 
however,  was  still  effective  in  curing  the  aneurism. 

Nothing  can  be  simpler  than  the  details  of  this  plan.  It  consists,  in 
the  lower  limb,  in  bandaging  the  limb  and  then  gradually  flexing  the 
leg  upon  the  thigh,  so  that  the  heel  is  brought  up  towards  the  buttock, 
where  it  is  retained  by  a  strap  or  bandage.  The  patient  is  at  the  same 
time  confined  to  bed,  and  put  under  proper  constitutional  treatment. 
By  this  means,  the  popliteal  artery  being  bent  at  an  acute  angle,  the 
circulation  through  it  is  nearl}',  if  not  completely  arrested;  and  the  ob- 
stacle to  tlie  flow  of  l)lood  is  still  further  increased  by  the  compression 
of  the  tumor  between  the  posterior  flat  surface  of  the  femur  and  the 
upper  part  of  the  calf.  In  this  waj^  the  aneurism  is  most  favorably 
situated  for  the  consolidation  of  its  contents,  which,  in  the  recorded 
cases,  has  often  taken  place  at  an  early  period. 

The  principle  on  which  the  cure  is  effected  in  these  cases  appears  to 
be,  that  by  flexion  the  artery  leading  to  and  froui  the  sac,  and  the  aneur- 
ism itself,  are  so  compressed  that  retardation  of  the  circulation  ensues, 
and  deposition  of  laminated  filirine  takes  place  in  the  usual  way. 

The  compression  by  flexion,  like  every  other  method  of  treating  aneur- 
isms, occasionally  fails.  It  is  most  likely  to  be  attended  by  success  in 
those  cases  in  which  the  aneurism  is  small,  situated  low  in  the  popliteal 
space,  and  in  a  young  or  middle-aged  subject,  who  can  bear  the  con- 
tinued flexion  without  much  inconvenience. 

When  flexion  is  not  sufificient  of  itself  to  cure  an  aneurism,  it  ma}'' 
very  advantageously  be  had  recourse  to  in  addition  to  other  methods 
of  treatment,  more  especiall}^  with  that  by  digital  compression. 

The  statistics  of  the  treatment  by  flexion  require  to  be  carried  down 
to  the  present  time.  Those  published  by  Fischer  in  1870  comprised  57 
cases.  Of  these  28  were  cured — 20  being  by  compression  alone  ;  and  in 
29  the  method  failed. 

Compression  by  Acupressure  of  the  main  artery  leading  to  the  sac 
is  a  means  that,  I  think,  might  in  certain  cases  be  temporarily  employed 
Avith  advantage,  and  the  consolidation  of  the  aneurism  thus  obtained  in 
cases  where  compression  by  the  ordinary  methods,  digital  or  instrumen- 
tal, is  not  practicable.  With  this  view  a  long  and  strong  curved  needle, 
sncli  as  the  stilet  of  a  rectum-trochar,  might  be  dipped  deeply  under  the 
artery  and  vein,  e.g.^  the  common  femoral,  and  the  artery  compressed 
against  this  by  means  of  a  cork  and  twisted  suture  for  several  hours — ' 
the  vein  being  left  free.  The  patient  migiit  be  kept  under  chloroform, 
if  necessary.  When  consolidation  of  the  contents  of  the  sac  was  ob- 
tained, the  compressing  means  might  be  removed.  Such  a  method  of 
treatment  might  possibly  be  advantageously  combined  in  certain  ex- 
treme and  exceptional  cases  with  the  injection  of  the  sac  with  the  per- 
chloride  of  iron,  or  the  use  of  electro- puncture. 

The  various  methods  of  employing  compression,  viz.,  by  clamps,  by 
weight,  by  flexion,  and  by  the  finger,  may  often  be  advantageously  com- 
bined in  the  same  case.  When  the  patient  tires  of  one,  another  may  be 
substituted  for  it ;  and  thus  the  good  effects  continuously  kept  up  with 
less  fatigue  and  irritation  than  would  otherwise  be  experienced.  So 
also  various  modifications  of  these  different  methods  maybe  practised  to 
suit  the  requirements  of  any  particular  case.  But  for  these  no  special 
directions  can  be  given ;  the  ingenuity  of  the  Surgeon  must  supply  the 
want  in  each  case. 
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Manipulation. — Sir  W.  Fergnsson  has  proposed  to  treat  some  aneu- 
risms by  a  procedure  which  he  teruis  manipulation.  Tliis  consists  in 
squeezing  the  aneurismal  tumor  in  such  a  way  as  to  detach  a  portion  of 
the  coagulum  within  it,  wliich,  being  carried  on  with  the  current  of  blood 
into  the  distal  end  of  the  artery,  obstructs  this  ;  and  thus  by  impeding 
the  circulation  through  the  sac,  may  lead  to  the  gradual  consolidation 
of  the  tumor;  and  it  has  also  beeu  suggested  by  Oliver  Pembertou  that 
the  alteration  of  the  relations  of  tiie  laminated  fibrine  in  the  cavity  of 
the  aneurism  may  l)ring  about  a  further  deposition  of  fibrine  on  the  dis- 
placed laminae.  This  procedure  has  as  yet  been  employed  to  too  limited 
an  extent  to  enable  us  to  form  an  estimate  of  its  value,  and  can  scarcely 
be  considered,  nor  is  it  intended  to  be,  of  very  general  application.  To 
aneurisms,  however,  that  are  not  amenable  to  ordinary  surgical  treat- 
ment, and  that  must  necessarily  prove  fatal  if  left,  as  those  situated  at 
the  root  of  the  neck,  more  particularly  of  the  subclavian  artery,  it  might 
possibly  be  advantageously  applied.  It  is  scarcely  necessary,  however, 
to  point  out  the  obvious  danger  of  rupture  of  the  sac,  or  of  the  diffu- 
sion of  the  aneurism  from  the  weakening  of  its  walls  b}''  the  separation 
of  the  coagulum,  to  make  Surgeons  adopt  due  caution  in  carrying  out 
this  method  of  treatment.  There  is  another  danger  also  especially  at- 
tendant on  this  procedure,  when  applied  to  aneurisms  about  the  neck  ; 
viz.,  that  the  detached  coagulum  may  be  carried  by  the  circulation  into 
the  cerebral  arteries,  and  by  obstructing  them  occasion  the  same  kind 
of  cerebral  disturbance  that  occurs  when  these  vessels  become  occluded 
by  fibrinous  plugs — embola.  That  this  danger  is  a  real  and  a  great  one, 
is  evident  from  the  fact  that,  in  several  cases  in  which  manipulation  of 
subclavian  and  carotid  aneurisms  has  been  tried,  the  patient  has  been 
suddenly  seized  with  syncope  and  hemiplegia  Teale  has  successfully 
conjoined  manipulation  with  compression  in  a  case  of  popliteal  aneu- 
rism, in  wdiich  the  pressure  on  the  artery  was  slow  in  consolidating  the 
tumor ;  the  detachment  of  a  portion  of  the  coagulum  almost  at  once  led 
to  the  consolidation  of  the  tumor.  Somewhat  analogous  to  this  method 
is  one  recommended  in  1842  by  Blake,  who  proposed,  by  the  introduc- 
tion of  a  cataract-needle  into  the  sac,  to  detach  some  of  the  laminated 
fibrine,  which  might  tiien  be  washed  against,  and  occlude  the  aperture 
of  exit. 

Galvano-puncture. — The  attempt  to  procure  the  consolidation  of  an 
aneurismal  sac  by  the  employment  of  electricit}^  or  galvanism  is  of  com- 
paratively recent  date.  It  appears  to  have  been  first  practised  by  B. 
Phillips,  about  the  year  1832.  Little  attention,  however,  was  given  to 
the  mode  of  treatment  until  a  few  years  back,  when  it  was  revived  by 
some  of  the  French  and  Italian  Surgeons,  especially  Petrequin,  Burci, 
and  Ciniselli.  The  principle  on  which  this  operation  is  conducted  con- 
sists in  endeavoring  to  produce  coagulation  in  the  aneurismal  sac  by 
decomposing  the  blood  contained  in  it  by  means  of  the  galvanic  current. 
When  two  needles  connected  with  the  poles  of  a  galvanic  battery  are 
introduced  into  a  mass  of  fluid  blood,  a  firm  solid  coagulum  is  rapidly 
formed  round  that  connected  with  the  positive  pole,  while  at  the  same 
time  a  large,  soft,  spongy  clot  mixed  vvith  bubbles  of  gas  is  seen  at  the 
negative  needle,  and  a  dai'k,  tar-like  fluid  also  makes  its  appearance. 
If  the  needle  used  be  made  of  steel  or  any  other  readily  soluble  metal, 
further  changes  occur  at  the  positive  pole  due  to  the  production  of 
salts  of  iron  with  the  acids  liberated  from  the  blood.  These  changes 
are  spoken  of  as  secondary  electrolj-sis.  The  clot  formed  by  electroly- 
sis is,  therefore,  not  composed  simply  of  the  fibrine  of  the  blood,  but 
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contains  also  a  large  proportion  of  albumen  coagulated  b}'  the  clieinical 
action  of  the  current,  and  must  l)e  looked  upon  as  a  foreign  body  around 
which  we  hope  ordinary  coagulation  will  occur. 

The  operation  of  galvano-puncture  is  best  performed  as  follows.  Two 
steel  needles,  well  insulated  with  vulcanite  or  gum-elastic,  are  inserted 
into  the  sac  of  the  aneurism  and  connected  with  the  opposite  poles  of 
the  battery.  The  needles  should  be  about  one  inch  apart,  parallel  to 
each  other,  and  so  inserted  that  no  part  of  the  uninsulated  portion  of 
the  needle  shall  touch  the  sac.  The  best  battery  for  the  purpose  is 
Foveau's  modification  of  Sraee's,  of  which  from  ten  to  twenty-five  cells 
may  be  used  for  a  time  A^arying  from  twenty  minutes  to  half  an  hour,  or 
more — according  to  the  effect  produced.  If  the  tumor  be  sufficiently 
near  the  surf^ice  to  be  clearly  observed,  as  has  been  the  case  in  several 
of  the  aneurisms  in  which  the  treatment  has  been  employed,  it  will  be 
•seen  to  become  more  tense  and  firm,  and  the  expansile  nature  of  the 
l)ulsation  will  become  diminished  as  the  operation  progresses.  Some- 
times bulibles  of  gas  escape  by  the  side  of  the  negative  needle,  and  a 
little  thick  lirown  fluid  oozes  up.  Occasionally  the  tumor  has  been  found 
to  swell  and  become  resonant  on  percussion.  When  a  distinct  effect  has 
been  produced,  the  needles  may  be  withdrawn,  and  the  small  punctures 
i-iosed  with  lint  and  collodion.  The  negative  needle  will  be  found  un- 
altered, while  the  positive  will  be  corroded  directlj'  in  proportion  to  the 
amount  of  electrolytic  action  that  has  taken  place.  In  order  to  prevent 
this  corrosion  of  tlie  positive  needle,  it  has  been  suggested  by  Dr.  John 
Duncan  that  platinum  may  be  used  instead  of  steel.  There  is  no  evi- 
dence, however,  to  prove  that  the  salts  of  iron  produced  give  rise  to  any 
]jarticular  danger;  in  fact,  it  is  probable  they  aid  considerably  in  the 
formation  of  the  firm  coagulum  surrounding  the  needle.  The  battery 
used  in  the  operation  is  of  considerable  importance.  It  has  been  pointed 
out  b}'  Ciniselli,  that  a  current  of  high  tension  and  somewhat  low  in- 
tensity is  less  likely  to  cause  the  production  of  undue  heat  during  the 
operation,  and  consequently  less  prone  to  lead  to  inflammation  and  sup- 
puration of  the  sac.  A  battery,  therefore,  composed  of  a  large  number 
of  small  elements  is  superior  to  one  of  a  few  large  elements,  and  all  the 
requisite  conditions  are  found  best  to  be  fulfilled  by  Foveau's  modifica- 
tion of  Smee's.  Some  operators,  and  especially  Bastian,  have  advocated 
the  introduction  of  the  positive  pole  only,  the  negative  being  attached 
to  a  sponge  or  metal  plate  laid  on  the  skin  near  the  aneurism.  The  only 
objection  to  this  mode  of  treatment  is  the  excessively  small  effect  pro- 
duced. Tiie  electrolytic  action  which  takes  place  is  directly  in  propor- 
tion to  the  intensity  of  the  current ;  and  by  the  introduction  of  a  con- 
siderable mass  of  the  tissues  of  the  patient  in  the  circuit,  the  resistance 
is  so  greatly  increased  that  electrolysis  is  reduced  to  a  scarcely  appreci- 
able amount,  the  positive  needle  appearing  almost  unchanged  after  the 
operation.  Others,  again,  have  introduced  the  negative  needle  only,  but 
as  the  coagulum  formed  at  the  negative  pole  is  soft  and  frothy,  but 
little  good  can  be  expected  from  this  mode  of  operating.  Dr.  Julius 
Althaus,  who  has  superintended  the  operation  in  five  cases,  is  strongly 
of  opinion  that  "the  most  effective  application  of  the  current  is  that 
where  both  poles  are  inserted  into  the  sac."  Ciniselli  operated  in  this 
way,  and  Drs.  Duncan  and  Frazer,  to  whom  we  are  indebted  for  many 
important  observations  on  galvano-puncture  and  for  the  invention  of 
reliable  insulated  needles,  support  the  same  view.  The  operation  is 
accompanied  by  but  little  pain,  and  it  is  only  occasionally  that  chloro- 
form is  needed.     The  effect  of  a  single  operation  is  seldom  sufficient  to 
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cause  any  marked  improvement  in  tlie  condition  of  the  patient,  and  it 
requires  usually  to  be  I'epeated  several  times. 

The  clot  formed  as  the  result  of  galvano-puncture  is  somewhat  soft 
and  yielding,  and  unless  supported  by  a  moderately  firm  sac  soon  flattens 
out  or  disappears,  and  the  condition  of  the  aneurism  becomes  much  the 
same  as  it  was  before  the  operation.  Little  more  than  the  most  tempo- 
mvy  relief  can  for  this  reason  be  expected  in  many  cases  ;  and  whenever 
the  aneurism  has  become  diffused,  the  operation  can  only  be  productive 
of  mischief  by  hastening  the  inflammatory  changes  occurring  round  the 
sac.  It  might  be  supposed  that  so  soft  a  clot  would  readily  break  up, 
and  that  the  danger  of  embolism  would  be  great  in  consequence  ;  but 
experience  has  shown  it  is  not  so,  no  such  accident  having  happened  in 
any  of  the  recorded  cases.  Suppuration  of  tlie  sac  has  occasionally 
occurred,  but  its  occurrence  has  been  much  less  frequent  since  the  prin- 
ciples of  the  operation  have  been  more  fully  understood.  The  formation 
of  sloughs  round  the  needle-punctures,  and  consequent  haemorrhage, 
has  not  been  noticed  except  when  the  needles  have  been  imperfectlj^ 
insulated.  In  fact,  it  may  be  said  that  in  almost  every  case,  even  when 
the  operation  has  failed  to  give  relief,  it  has  at  any  rate  done  no  harm. 

The  statistics  of  the  operation  have  not  been  fully  compiled,  but  the 
general  results  of  the  published  cases  have  not  been  unfavorable  when 
we  consider  the  hopeless  nature  of  the  cases  in  which  it  has  been  per- 
formed. Of  13  cases  of  aneurism  of  the  aorta  treated  by  Ciniselli's 
method,  five  were  cured,  and  no  evil  consequences  followed  in  any  case. 
Of  the  same  number  which  have  been  operated  on  in  this  country  during 
the  last  few  years,  none  have  been  cured,  but  at  least  six  experienced 
more  or  less  relief;  and  in  almost  all, it  may  be  said,  the  operation  only 
aimed  at  relief,  the  disease  being  too  advanced  to  warrant  any  hope  of 
cure.  About  sixty  other  cases  of  aneurism  of  various  arteries  have  been 
collected  b}^  Ciniselli  as  having  been  operated  on  before  18(58;  but  in 
these  the  methods  used  were  so  imperfect,  that  they  cannot  be  fairly 
considered  as  bearing  upon  the  question  at  the  present  time. 

When  we  compare  galvano-puncture  with  ligature  or  compression  in 
the  treatment  of  external  aneurism,  it  is,  I  think,  impossible  to  hesitate 
for  a  moment  in  giving  a  decided  preference  to  the  latter  modes  of  treat- 
ment, as  the  results  that  have  hitherto  been  obtained  are  not  such  as 
would  justify  a  prudent  Surgeon  in  submitting  his  patient  to  an  opera- 
tion of  this  kind,  when  he  possesses  such  certain  and  comparatively  safe 
modes  of  treatment  as  deligation  or  compression.  In  internal  aneurisms, 
or  in  those  cases  in  which  the  disease  is  so  situated  at  the  root  of  the 
neck,  that  the  artery  can  neither  be  ligatured  with  safety  nor  compressed, 
galvano-puncture  is  certainly  justifiable,  especially  when  conjoined  with 
proper  medical  treatment,  as  we  have  ample  proof  that  with  the  know- 
ledge and  means  now  at  our  disposal  we  can  perform  the  operation  with 
scarcely  any  danger  to  the  patient,  and  in  favorable  cases  with  much 
hope  of  relief.  Much  will  depend  upon  the  selection  of  the  case.  Cini- 
selli has  pointed  out  that  the  conditions  favorable  to  success,  are  that 
the  aneurism  shall  be  sacculated  and  opening  into  the  vessel  by  a  nar- 
row mouth,  of  slow  growth  and  of  medium  size,  and,  when  thoracic,  situ- 
ated entirely  within  the  thorax,  and  that  it  shall  not  in  any  serious  way 
have  interfered  vvitli  the  general  health  of  the  patient.  These  conditions 
seldom  occur;  and  when  they  tire  absent,  the  most  that  can  be  hoped  for 
is  temporary  arrest  of  the  progress  of  the  disease  and  some  relief  to  the 
patient's  sufferings. 
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Injection  with  Perciiloride  of  Iron. — The  injection  of  aneurismal 
sacs  with  a  solution  ot  the  perchloride  of  iron  has  also  been  practised, 
with  the  view  of  coagulating  their  contents;  such  treatment,  however, 
is  attended  with  great  risk  of  embolism,  and  is  in  every  way  vastly  infe- 
rior to  the  ligature  or  compression  of  the  artery  leading  to  or  beyond 
the  sac,  and  should  never  be  emplo3'ed  if  these  can  be  practised. 

Aneurism  of  the  gluteal  artery  has  been  successfully  treated  by  injec- 
tion of  the  perchloride  of  iron  in  at  least  one  case.  In  cases,  however, 
in  which,  either  from  the  situation  of  the  disease,  its  complication  with 
other  and  extensive  disease  of  the  arterial  system,  or  its  multiple  cha- 
racter, ligature  and  compression  are  not  applicable,  an  endeavor  might 
he  made  to  procure  the  arrest  of  the  blood  in  the  tumor  by  distal  com- 
pression of  the  artery,  before  attempting  to  coagulate  its  contents  by 
injection  of  the  perchloride;  and  I  cannot  but  think  that  a  satisfactory 
,  result  might  thus  be  obtained. 

Hypodermic  Injection  of  Ergotin — Langenbeck  advocated  the 
hj^podermic  use  of  a  watery  extract  of  ergot  in  cases  of  aneurism,  under 
the  impression  that  it  might  act  on  the  muscular  fibres  scattered  over 
the  sac  of  the  aneurism  in  the  same  way  as  it  acts  on  the  muscular 
fibres  of  the  uterus,  and  b}^  causing  contraction  might  gradually  diminisli 
the  size  of  the  aneurism,  if  not  cure  it.  He  seems  to  have  tried  it  in 
two  cases  only.  One  w^as  an  aneurism  in  the  supraclavicular  region 
(exact  nature  not  mentioned),  which  had  been  previously  treated  with 
moxas,  and  almost  cured.  The  symptoms  having  returned,  h^'podermie 
injections  of  ergot  were  tried.  The  quantity  injected  varied  from  about 
^  grain  to  3  grains  of  Bonjean's  watery  extract  of  ergot,  diluted  with 
three  times  as  much  spirit  and  glj'cerine.  Tlie  injections  were  repeated 
every  three  or  four  days.  Decidecl  improvement  is  said  to  have  occurred, 
but  pulsation  never  quite  ceased.  The  improvement  commenced  after 
the  second  injection.  No  unpleasant  symptoms  occurred  after  the  injec- 
tions. In  the  second  case  a  man,  aged  42,  had  a  sacculated  aneurism  of 
the  radial  artery  of  the  size  of  a  hazel-nut.  An  injection  of  two  grains 
and  a  half  of  the  watery  extract  cured  it  in  one  day,  as  the  next  day  it 
could  not  be  felt.  The  injection  gave  rise  to  some  inflammation  of  the 
surrounding  cellular  tissue,  which  disappeared  in  a  week. 

This  accident  I  have  seen  happen  in  one  case  in  which  I  tried  it,  but 
no  good  resulted  from  this  treatment,  which  cannot,  indeed,  on  patho- 
logical grounds,  be  considered  to  be  of  a  hopeful  character. 

Mechanical  means  of  various  kinds  have  been  used  with  the  view  of 
producing  an  artificial  coagulum  in  the  aneurism,  and  thus  leading  to 
its  cure.  Tlius  coils  of  horse-hair,  cat-gut,  or  iron-wire  have  been  thrust 
into  and  left  in  the  sac,  througli  a  puncture  made  in  it.  It  is  scarcely 
necessary  to  say  that  such  means  of  cure  are  as  useless  as  they  are  un- 
scientific. 

ARTERIO-VENOUS  ANEURISM. 

Preternatural  communication  between  arteries  and  veins,  thougli 
nsuallj^  the  result  of  wounds,  occasional!}'  happens  from  disease;  ulcer- 
ation taking  place  between  the  vessels,  and  thus  causing  an  aperture  to 
lead  from  one  into  the  other.  When  such  communications  are  of  a 
traumatic  character,  they  may,  as  has  already  been  stated,  constitute 
either  an  Ayieurismal  Varix  or  a  Vaincose  Aneurism.  As  the  result  of 
disease,  aneurismal  varix  onl}'  can  occur,  varicose  aneurism  never  hap- 
pening except  as  a  consequence  of  wound.     These  spontaneous  commu- 
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iiications  have  been  met  with  between  the  aorta  and  the  vena  cava,  and 
between  the  iliac,  femoral,  carotid,  and  snbclavian  arteries  and  tlieir  ac- 
companying veins.  In  natnre,  symptoms,  conrse,  and  treatment,  they 
so  closely  resemble  tranmatic  anenrismal  varix,  described  at  page  32(), 
vol.  I.,  that  their  consideration  need  not  detain  us  here. 
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CHAPTER    XLIV. 

ANEURISMS  OF  THE  THORAX,  HEAD  AND  NECK,  AND  UPPER 

EXTREMITY. 

ANEURISM  OF  THE  THORACIC  AORTA. 

Symptoms. — The  symptoms  of  Intrathoracic  Aortic  Aneurism  are  of 
two  kinds  :  auscultatory  and  rational. 

The  Auscultatory  Signs  varj^  greatly  in  distinctness,  and  even  in 
presence.  In  some  cases,  more  especially  in  fusiform  aneurisms,  they 
are  almost  from  the  first  of  a  very  marked  and  obvious  character;  in 
others,  especially  in  sacculated  aneurisms,  they  are  absent  throughout, 
the  aneurism  terminating  fatally  without  its  existence  having  been  de- 
termined by  the  stethoscope.  They  consist  in  murmurs  of  various 
kinds  and  degrees  of  intensity,  bellows,  rasping,  or  Avhizzing  ;  in  the 
second  sound  of  the  heart  being  audible  over  a  greater  space  tlian  nor- 
mal. At  the  same  time  there  may  be  dulness  on  percussion.  These 
various  signs  may  often  be  heard  more  distinctly'  upon  or  to  the  left 
side  of  the  spine,  than  at  the  anterior  part  of  the  chest ;  when  occurring 
anteriorly,  Vaey  are  chiefl}'  met  with  on  the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within 
the  chest  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases,  in 
the  early  stages  of  the  affection,  and  in  those  cases  in  which  the  aneurism 
continues  small  and  sacculated  throughout,  or  is  so  deeply  seated  as  not 
to  approach  the  parietes  of  the  chest.  This  need  not  be  a  matter  of  sur- 
prise, Avhen  we  reflect  hovv  deeply  the  ascending  portion  of  the  aorta  and 
the  arch  are  situated  ;  how  they  are  covered  in  front  by  the  lungs  and 
loose  areolar  tissue,  through  which  sound  is  with  difficulty  transmitted; 
and  how  they  are  covered  in  behind  by  the  spine  and  its  muscles.  When, 
in  addition  to  this,  it  is  borne  in  mind  that  aneurisms  of  the  arch  often 
prove  fatal  by  bursting  into  contiguous  cavities  and  canals  before  they 
have  attained  a  size  greater  than  tliat  of  a  walnut  or  a  pigeon's  egg,  and 
thus  are  incapable  of  furnishing  a  murmur  of  any  very  marked  kind,  it 
can  be  easil}'  understood  that  the  value  of  auscultation  is  but  small  in 
many  cases  of  thoracic  aneurism. 

The  Rational  Signs  of  intrathoracic  aortic  aneurism  are  of  three 
kinds: — Pressure-Effects;  Pulsation;  and  Tumor. 

Pressure-Effects  may  be  exercised  on  any  of  the  contiguous  struc- 
tures    and  a  glance  at  the  anatomical  relations  of  the  thoracic  aorta, 
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raore  paiticulavly  the  arch,  will  enable  the  Surgeon  to  judge  of  their 
complexity  and  importance.  They  will  necessarily  vsivy  according  to 
the  size  of  the  aneurism  and  the  portion  of  the  aorta  affected  by  it; 
more  according  to  the  latter  than  to  the  former  condition.  When  the 
aneurism  arises  from  the  root  of  the  aorta^  and  more  especially  when  it 
is  intrapericardial,  it  is  usuall}'  of  small  size,  and  its  pressure-effects 
will  be  little  obvious.  When  the  aneurism  arises  from  the  termination 
of  the  arch,  or  the  descending  aorta,  it  may  often  attain  a  considerable 
amount  of  development  without  any  very  obvious  pressure-effects  being 
induced.  Aneurisms  that  are  situated  within  the  concavity  of  the  arch 
necessarily  give  rise  to  very  severe  eflfects,  by  the  compression  they 
must  exercise  upon  some  one  or  other  of  the  very  important  structures 
that  are  spanned  by  and  included  within  the  aortic  arch.  When  the 
anterior  part  of  the  aorta,  is  affected,  the  aneurism  may  attain  a  very 
considerable  bulk,  even  coming  forward  so  as  to  project  and  pulsate 
between  the  intercostal  spaces,  without  any  very  noticeable  pressure- 
effects  being  induced.  But  when  the  posterior  luall  of  the  artery  is  the 
seat  of  the  disease,  then  severe  symptoms  are  earlj'  set  up  by  the  com- 
])ression  and  erosion  of  tlie  structures  Ij'ing  contiguous  to  the  artery 
and  along  the  spine  (Fig.  3*72).    When  the  upper  part  of  the  aortic  arch 


Fig.  372. — Erosion  of  Intervertebral 
Substance  by  a  small  Aneurism  of  De- 
scending Aorta  pressing  backwards. 


Fig.  373. — Aneurism  of  Descending  Aorta,  eroding  and 
traversing  Vertebr®. 


is  the  seat  of  aneurism,  a  peculiar  train  of  cerebral  sj'mptoras,  such  as 
vertigo,  insensibility,  or  defective  vision,  may  be  induced  by  its  inter- 
ference with  the  circulation  throug-h  the  carotids. 

The  pressure-effects  that  need  chiefly  engage  our  attention  are: — 1, 
Pain;  2,  Dyspnoea;  E,  Dysphagia;  and  4,  (Edema. 

1.  Pain  is  usually  one  of  the  earliest  symptoms  of  intrathoracic 
aneurism,  and  is  frequently  of  great  value  in  a  diagnostic  point  of  view, 
as  it  is  often  most  marked  when  the  other  s^'mptoms  are  the  least  de- 
veloped. It  is  generally  more  severe  in  sacculated  than  in  fusiform 
aneurisms,  and  when  the  posterior  rather  than  the  anterior  aspect  of  the 
vessel  is  the  seat  of  disease.  The  pain,  as  has  been  pointed  out  hy  Law, 
is  of  two  distinct  kinds.  The  first  kind  is  lancinating,  intermittent,  and 
neuralgic  in  its  character,,  evidently  dependent   upon  pressure   on  the 
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spinal  or  sympathetic  nerves.  Tliis  pain  is  chiefly  seated  on  the  left  side, 
and  shoots  up  the  side  of  the  head  and  face,  along  the  upper  arm  to  the 
elbow,  along  the  intercosto-humeral  nerve,  through  the  chest,  or  between 
the  scapulic.  The  second  form  of  pain  usually  occurs  at  a  later  stage  of 
the  disease,  is  continuous,  and  of  a  boring,  hot,  or  burning  character. 
It  seems  to  depend  upon  the  perforation  of  the  tissues,  more  especially 
the  bones,  by  the  aneurismal  tumor,  and  chiefly  occurs  on  the  right  side 
of  the  chest  (Fig.  373). 

2.  Dyspnoea  is  of  very  frequent  occurrence  in  intrathoracic  aneurism  ; 
in  all  probability  it  is  more  uniformly  met  with  tiian  anj'  other  single 
symptom.  It  may  arise  from  five  distinct  conditions,  and  its  characters 
vary  with  its  cause. 

a.  From  direct  pressure  on  the  trachea.  In  these  cases  the  dyspncea 
is  attended  by  much  and  constant  wheezing,  cough,  often  by  whistling 
sounds  in  the  chest  and  tubular 
respiration,  and  hy  slow  expan- 
sion of  that  cavit}^  There  is 
usually  expectoration  of  thick 
tenacious  or  ropy  mucus. 

j3.  From  direct  pressure  on  a 
bronchus  (Fig.  374).  In  these 
cases  there  are  wheezing,  cough, 
and  some  degree  of  expectora- 
tion, with  perhaps  diminished 
respiratory  murmur  in  the  side 
affected,  and  puerile  respiration 
in  the  opposite  lung,  as  has  been 
pointed  out  by  Stokes. 

y.  From  pressure  upon  the 
lung.  In  these  cases  the  respi- 
ration is  comparatively  little 
interfered  with,  the  spongy  tis- 
sue of  the  lung  accommodating 
itself  and  yielding  to  the  pressure 
of  the  tumor.  After  a  time,  the 
pulmonic  tissue  will  become  in- 
corporated with  the  wall  of  the 
sac;  and  then  more  serious  diffi- 
culty in  breathing,  with  haemop- 
tysis, will  supervene. 

5.  Dyspnoea  may  be,  and  very 
commonly  is,  induced  by  irritation^  compression,  jiattening  out,  or 
stretching  of  the  left  pneumogastric  and  recurrent  laryngeal  nerves,  by 
the  pressure  of  the  tumor.  In  these  cases  the  larynx  becomes  the  seat 
of  the  difficult  respiration,  its  muscles  being  driven  into  a  state  of  spasm, 
so  as  to  occasion  paroxysmal  attacks  of  intense  difiiculty  of  breathing. 
The  voice  becomes  hoarse,  croupy,  or  croaking;  the  cough  has  a  loud 
croupy  or  metallic  sound,  and  is  attended  by  the  expectoration  of  thin 
frothy  mucus.  The  laryngeal  spasm  and  stridor  often  do  not  occur  in 
ordinary  respiration,  but  are  produced  under  exertion,  or  on  making  the 
patient  inspire  fully  and  deeply.  The  laryngeal  symptoms  are  some- 
times so  much  more  prominent  than  any  of  the  other  signs  of  intratho- 
racic aneurism,  and  so  closely  resemble  chronic  or  even  acute  laryngitis, 
with  impending  asphyxia,  that  there  are  not  a  few  cases  on  record  in 
which  Surgeons  have  performed  tracheotomy,  on  the  supposition  that 
VOL.  II. — 6 


Fig.  374. — Aneurism  of  Arch  of  Aorta,  of  the  size  of 
aa  almond,  springing  from  below  left  Suhclavian 
Artery,  and  bursting  into  left  bronchus. 
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they  had  to  do  with  cases  of  pure  and  uncomplicated  laryngeal  disease; 
and  in  otlier  instances  this  operation  has  been  performed  with  the  view 
of  prolonging  life,  even  when  the  dependence  of  the  laryngeal  spasm  on 
aneurism  of  the  aorta  has  been  recognised. 

Dr.  George  Johnson  has  made  some  important  observations  on  the 
use  of  the  laryngoscope  in  the  diagnosis  of  the  cause  of  dyspnoea  in 
aortic  aneurism.  He  says  that,  in  cases  where  the  cause  is  pressure  on 
the  recurrent  laryngeal  nerve,  the  lar3'nx  is  seen  to  be  healthy,  and  the 
spasm  may  be  seen  to  occur.  If  the  pressure  be  sufficient  to  abolish  the 
function  of  the  nerve,  unilateral  paralj^sis  will  occur,  which  can  easily 
be  ascertained  by  laryngoscopic  examination.  The  voice  in  such  cases 
is  weak  and  husky ;  whereas,  in  cases  in  which  the  pressure  is  on  the 
trachea,  its  character  is  unchanged.  When  a  thoracic  aneurism  presses 
the  trachea  against  the  spine,  the  tracheal  stridor  and  the  voice-sound 
are  heard  with  remarkable  distinctness  on  appl3'ing  the  stethoscope 
over  the  upper  dorsal  vertebrae — the  sound  being  conducted  through  the 
bones. 

I.  Dyspnoea  may  be  dependent  on  the  compression  of  the  pulmonary 
vein  by  the  aneurismal  tumor.  In  cases  of  this  kind  tliere  would  be  con- 
siderable lividity  of  surface,  and  signs  of  pulmonary  congestion. 

The  dyspnoea  of  intrathoracic  aneurism  will  often  be  sufficiently  in- 
tense to  occasion  death.  It  may  be  mistaken  for  ordinary'-  asthma ;  but 
the  diagnosis  can  usually  be  effected,  by  observing  that  in  aneurism  the 
paroxysms  of  dyspnosa  often  come  on  in  the  day  as  well  as  at  night,  and 
are  greatly  increased  by  change  of  position,  as  by  placing  the  patient 
either  upright  or  recumbent,  the  tumor  thus  shifting  its  point  of  pressure. 
It  is,  as  Bellingham  has  pointed  out,  not  influenced  by  atmospheric 
changes,  and  is  generally  associated  with  laryngeal  stridor  or  spasm. 
When  such  symptoms  as  these  are  associated  with  pain  and  dysphagia, 
they  point  very  strongly,  even  in  the  absence  of  all  auscultatory  signs, 
to  the  presence  of  an  aneurismal  tumor. 

Aneurisms  situated  within  the  concavity  or  springing  from  the  pos- 
terior i)arts  of  the  aortic  arch  are  those  which,  either  directl}^  by  their 
pressure  on  the  air-tubes  or  the  pulmonery  veins,  or  indirectly  by  the 
influence  they  exercise  on  the  recurrent  laryngeal  nerve,  are  chiefly  asso- 
ciated with  dyspnoea. 

3.  Dysphagia  is  a  symptom  of  sufficiently  frequent  occurrence  in 
aortic  aneurisms.  Eaton  has  determined  its  existence  in  nine  out  of 
twelve  cases.  It  seldom  occurs,  however,  in  the  earlier  stages  of  the  dis- 
ease, or  when  the  aneurism  is  small,  and  hence  is  of  much  less  diagnostic 
value  than  dyspnoea.  When,  however,  it  is  associated  with  that  symp- 
tom, the  combination  becomes  important;  as  the  co-existence  of  the  two 
conditions  clearly  points  to  the  compression  of  the  oesophagus  and  the 
air-tubes  by  a  tumor,  which  other  diagnostic  signs  may  prove  to  be 
aneurismal. 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especially 
of  the  descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most 
marked  signs.  In  such  cases  as  these,  stricture  of  tlie  oesophagus  has 
erroneously  been  supposed  to  exist,  and  tlie  patient  has  even  been  treated 
by  the  introduction  of  bougies  on  this  supposition — an  error  of  practice 
that  has  terminated  fatally  l\y  the  perforation  of  the  aneurismal  sac, 
where  it  projected  against  the  oesophagus,  by  the  point  of  the  instrument. 

The  difficulty  in  deglutition  in  cases  of  compression  of  the  oesophagus 
by  aortic  aneurism,  is  almost  invariably  referred  to  the  episternal  notch. 
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The  dysphagia  is  commonly  associated  with  pain,  or  with  the  sensation 
of  a  cord  drawn  ti<ihtly  around  the  body. 

4.  CEdema,  with  more  or  less  lividity  of  the  upper  extremities  and 
head  and  neck,  occasionally  but  rarely  occurs.  It  is  generally  most 
marked  on  the  left  side,  and  arises  from  the  compression  of  the  superior 
cava  or  the  innominate  veins  by  aneurisms  springing  from  the  fore  or 
upper  part  of  the  arch. 

Pulsation  and  Tumor,  in  intrathoracic  aortic  aneurism,  so  far  as 
they  are  observable  externally,  are  always  absent  in  the  early  stages  of 
the  disease,  and  very  frequeiitly  continue  so  throughout  the  progress  of 
the  affection  ;  indeed,  in  aneurisms  springing  from  the  intrapericardial 
aorta  or  the  concavity  of  Ihe  arch,  death  usually  takes  place,  either  by 
rupture  into  one  of  the  serous  cavities  or  the  air-tube,  or  by  the  ex- 
haustion induced  by  dyspnosa,  long  before  the  aneurism  has  attained  a 
sulficient  size  to  be  recognisable  externally.  There  are,  however,  three 
portions  of  the  thoracic  aorta  which,  when  aff'ected  by  aneurism,  yield 
external  evidence  by  the  existence  of  pulsation  or  tumor  of  the  true  na- 
ture of  tlie  disease.  These  are — 1,  the  anterior  aspect  of  the  ascending 
aorta;  2,  the  summit  of  the  arch  ;  and  3,  the  posterior  aspect  of  the  de- 
scending aorta. 

1.  When  the  aneurism  is  situated  in  the  anterior  aspect  of  the  ascend- 
ing aorta  and  commencement  of  the  arch.,  pulsation  may  be  detected  by 
j)ressure  between  the  intercostal  spaces  on  the  right  side  of  the  sternum, 
and  a  thrill,  as  vvell  as  distinct  impulse,  may  often  be  felt  over  that  side 
of  the  chest,  before  any  external  tumor  becomes  visible  ;  thus  stimulating 
the  beat  of  the  heart,  in  addition  and  opposite  to  the  seat  of  the  true  car- 
diac impulse.  As  the  aneurism  inci'eases  an  external  tumor  appears,  the 
wall  of  the  chest  becoming  absorbed  and  perforated  opposite  the  point  of 
greatest  impulse. 

2.  When  an  aneurism  springs  from  the  summit  of  the  archest  pulsating 
tumor  appears  at  the  root  of  the  necli,  behind  or  even  above  the  margin 
of  the  sternum,  most  commonly  towards  the  right  side,  and  occasionally 
rises  so  high  out  of  the  tiiorax,  and  is  so  distinctly  felt  in  the  neck,  as  to 
run  the  risk  of  being  confounded  with  aneurism  of  the  brachio-cephalic 
or  carotid  arteries  (Fig.  379,  p.  91).  This  error,  which  has  frequently 
been  committed,  and  which  has  led  to  operations  on  the  arteries  at  the 
root  of  the  neck,  may  usually  be  avoided,  except  in  the  case  of  the 
brachio-cephalic,  by  the  impossibility  of  tracing  with  the  finger  the  lower 
boundary  of  the  tumor,  and  the  existence  of  distinct  dulness  on  percus- 
sion, possibly  of  impulse  or  of  auscultatory  evidence  of  aneurism,  below 
the  level  of  the  upper  margin  of  the  sternum  or  clavicle. 

3.  When  aneurism  springs  from  the  posterior  ivalt  of  the  descending 
aorta,  a  pulsating  tumor  ma}'  gradually  develop  itself  to  one  side  of  the 
spine  or  under  the  scapula,  commonly  on  the  left  side  ;  and  it  may  attain 
an  excessive  development,  fully  as  large  as  the  head,  before  the  patient 
is  destroyed  by  the  rupture  of  the  tumor  externally. 

Surgical  interference  usu.ally  avails  but  little  in  aneurisms  of  the  tho- 
racic aorta,  and  in  many  cases  it  is  more  humane  to  allow  the  patient  to 
die  in  peace  than  to  torture  him  by  any  experimental  surgery  which 
may  only  tend  to  hasten  the  fatal  termination  of  the  case.  The  only 
treatment  adapted  to  all  cases  is  constitutional,  conducted  on  the  prin- 
ciples laid  down  in  pp.  47 — 48,  and  no  operative  procedure  is  justifiable 
before  this  has  had  a  fair  trial. 

Cases  do,  however,  arise  in  which  relief  at  least  may  be  hoped  for  as 
the  result  of  operative  interference.     The  interesting  pathological  obser- 
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vation  having  been  made  by  Dr.  Cockle,  that  if  tlie  left  carotid  artery- 
became  occluded,  there  was  a  tendency  to  spontaneous  cure  in  an  aortic 
aneurism  situated  at  its  cardiac  side,  it  was  determined  to  make  a  direct 
application  of  this  observation  to  practice  by  tying  the  left  common 
carotid  in  aneurisms  of  the  first  and  second  parts  of  the  aortic  arch. 
Accordingly  in  1872  Christopher  Heath  ligatured  the  left  carotid  with 
much  benefit  to  the  patient  in  a  case  of  aneurism  of  the  ascending  and 
transverse  aorta  under  the  care  of  Di*.  Cockle. 

Other  Surgeons  have  tried  to  obtain  consolidation  of  the  tumor  by 
endeavoring  to  coagulate  its  contents  by  thrusting  coils  of  iron-wire  or 
cat-gut  into  its  interior,  but  it  need  scarcely  be  said  that  in  no  case  has 
an 3'^  permanent  success  attended  such  operations. 

The  mode  of  treatment  which  has  been  more  frequently  adopted  than 
any  other  is  galvano-puncture ;  and  it  seems  probable  that  in  well- 
selected  cases  this  may  be  productive  of  considerable  good,  or  even 
occasionalh^  lead  to  a  complete  cure.  In  27  cases  of  aortic  aneurism 
thus  treated,  which  have  been  collected  b}^  John  Duncan,  5  were  cured, 
10  relieved,  9  unrelieved,  and  3  died.  Experience  has  shown  that  with 
the  latest  improvements  in  the  operation — well  insulated  needles  and  a 
suitable  battery — there  is  scarcely  any  danger  to  life,  and  that  even 
where  it  does  no  good  it  does  no  harm.  It  has  been  applied  in  all  stages 
of  the  disease,  from  the  time  when  the  tumor  becomes  sufficiently  superfi- 
cial to  allow  the  safe  introduction  of  the  needles,  to  the  time  when  it  has 
perforated  the  chest  wall,  and  is  on  the  point  of  bursting.  In  one  of 
John  Duncan's  cases,  the  life  of  the  patient  was  undoubtedly  prolonged 
for  nearly  three  months  after  the  time  at  which,  if  left  to  itself,  the 
aneurism  would  have  burst  externally.  The  cases  best  suited  for  gal- 
vano-puncture, and  in  which  even  a  cure  maybe  occasionally  hoped  for, 
are  those  in  which  the  tumor  is  of  slow  growtli,  has  not  yet  perforated 
the  chest-wall,  and  in  which  it  can  be  diagnosed  as  sacculated  and  com- 
municating with  the  aorta  by  a  comparatively  small  opening.  It  is  im- 
portant also  that  the  patient's  health  should  not  be  too  much  broken  by 
suflfering  or  visceral  disease.  When  the  tumor  projects  through  the 
parietes  of  the  thorax,  forming  a  secondary  sac  outside,  the  prospect  of 
cure  is  infinitesimall}'^  small ;  but  even  then,  progress  may  be  delayed, 
and  much  relief  given  to  the  patient.  If  the  tumor  have  become  diflfused, 
as  may  occur  when  it  points  at  the  back,  galvano-puncture  can  only 
do  harm  by  increasing  the  tendency  to  inflammation  and  suppuration 
already  existing.     For  the  details  of  the  operation,  see  page  64. 

There  is  one  point  in  the  treatment  of  some  forms  of  aortic  aneurism, 
that  falls  more  within  the  province  of  the  Surgeon,  and  on  wiiich  his 
opinion  may  be  sought.  I  mean  the  advisability  of  opening  the  wind- 
pipe, to  relieve  the  patient  from  the  distress  occasioned  by  the  laryngeal 
spasm  that  commonly  attends  man}^  of  these  cases.  The  decision  of  this 
question  is  always  an  anxious  one,  for  it  must  be  borne  in  mind  that,  as 
the  disease  that  occasions  the  spasm  of  the  larynx  is  necessarily  and  in- 
evitably fatal,  the  operation  can  only  be  expected  to  give  temporary 
relief,  and  perhaps  but  a  brief  prolongation  of  life. 

In  determining  this  question,  the  Surgeon  must  bear  in  mind  that 
simple  laryngeal  spasm  is  rarely,  if  ever,  the  cause  of  death  in  aortic 
aneurism;  that,  although  the  patient  may  suffer  greatly  from  this  com- 
plication, he  does  not  die  of  it;  but  tliat  the  ultimate  cause  of  death  is 
usually  intrathoracic  pressure,  rupture  of  the  sac  internally  or  exter- 
nally, or  exhaustion.  The  operation,  therefore,  would  be  justifiable  in 
those  cases  only  in  which  it  could  be  determined  that  the  spasmodic 
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dyspna?a  was  purely  laryngeal,  and  was  not  dependent  on  compression 
of  the  air-passages  within  the  chest  by  the  aneurisnial  tumor,  but  simply 
on  the  irritation  produced  by  the  implication  of  the  left  recurrent  laryn- 
geal nerve.  Such  cases  are  very  rare  pathologically,  and  necessarily 
most  difficult  of  accurate  diagnosis.  As  the  Surgeon  will  usually  get 
the  credit  of  having  killed  the  patient  if  he  be  induced  to  perform  the 
operation,  and  the  relief  be  not  immediate  and  great,  I  would  advise  him 
not  to  operate  unless  the  diagnosis  be  most  clear,  or  in  circumstances  of 
imminent  death  from  laryngeal  spasm,  with  the  view  of  affording  im- 
mediate, even  if  it  be  temporary,  relief.  If  any  operation  be  done,  it 
should  certainly  be  laryngotomy,  and  not  tracheotomy. 

ANEURISM  OF  THE  INNOMINATE  ARTERY. 

Aneurisms  of  this  artery  may  be  either  of  the  tubular  or  the  saccu- 
lated kind,  and  usually  give  rise  to  a  train  of  serious  and  dangerous 
symptoms,  from  their  pressure  upon  important  parts  in  their  neighbor- 
hood. Indeed,  a  glance  at  the  relations  of  this  artery  will  show  the 
important  effects  that  must  be  produced  by  the  pressure  of  a  tumor 
springing  from  it.  Before  it  lies  the  left  innominate  vein  ;  to  the  outer 
side  or  behind,  the  superficial  cardiac  nerve ;  to  its  left  is  found  the  tra- 
chea, and  more  posteriorly  the  oesojihagus ;  on  its  right  ai'e  the  innomi- 
nate vein  of  that  side,  and  the  summit  of  the  costal  pleura;  externally 
and  posteriorly  it  is  in  relation  with  the  pneumogastric,  and  more  pos- 
teriorly and  internally  it  lies  below  the  right  recurrent  laryngeal  nerve. 

Symptoms. — The  general  symptoms  of  an  aneurism  of  this  artery  are 
the  existence  of  a  pulsating  tumor  of  a  globular  shape  behind  the  right 
sterno-clavicular  articulation,  attended  with  pain,  and  perhaps  oedema 
of  the  right  side  of  the  face  and  arm,  with  some  difficult}^  in  respiration, 
laryngeal  cough,  and  dysphagia.  The  tumor  is  usually  soft  and  com- 
pressible, filling  up  more  or  less  completely  the  hollow  above  the 
sternum,  and  even  rising  as  high  in  the  neck  as  the  lower  margin  of  the 
cricoid  cartilage ;  it  jjushes  forwards,  first  the  sternal,  and  afterwards 
the  clavicular  portion  of  the  sterno-mastoid  muscle,  and  has  occasionally 
been  seen  to  extend  into  the  posterior  inferior  triangle  of  the  neck  ;  and, 
indeed,  is  generally  most  distinctly  defined  towards  its  brachial  aspect. 
In  some  cases  no  tumor  rises  into  the  neck,  but  the  sternum,  clavicle, 
and  costal  cartilage  of  the  first  rib,  are  found  to  be  considerably  pushed 
forwards  beyond  their  natural  level.  In  the  space  around  the  right 
sterno-clavicular  articulation,  and  about  the  upper  part  of  the  sternum, 
there  will  be  dulness  on  percussion.  In  very  many  instances  there  is 
no  bruit,  but  merely  a  strong  impulse  with  the  heart's  sounds,  as  dis- 
tinct.as  in  the  cardaic  region,  or  even  more  so ;  but  in  other  cases  there 
is  every  variety  of  bruit. 

Pressure-Effects The  most  important  SAMnptoms  are  occasioned 

perhaps  by  the  pressure-effects  of  the  tumor  upon  the  neighboring  parts, 
affecting  the  pulse,  the  venous  circulation,  the  nerves,  respiration,  and 
deglutition. 

The  Pulse  is  usually  influenced,  being  much  smaller  and  feebler  in  the 
radial  artery  of  the  affected  than  of  the  sound  side,  and  in  some  instances 
being  completely  arrested;  owing,  doubtless, to  the  occlusion  of  the  sub- 
clavian. The  pulsation  in  the  right  carotid  and  its  branches  is  also  fre- 
quently much  less  powerful  than  in  the  opposite  vessel.  These  signs 
commonly  occur  before  any  external  tumor  is  seen  or  can  be  felt,  and 
hence  constitute  an  important  element  in  the  early  diagnosis  of  the 
disease. 
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Enlargement  of  the  Superficial  Veins  of  the  neck  and  right 
upper  extremity  is  of  frequent  occurrence,  the  external  jugular  being  the 
vessel  that  is  usuall}^  first  dilated  ;  at  a  naore  advanced  period  the  supei*- 
ficial  subcutaneous  veins  of  the  upper  part  of  the  right  side  of  the  chest 
often  become  tortuous  and  form  a  dense  plexus  in  this  situation,  while 
many  anastomose  with  the  cephalic  and  thoracic  veins  above,  and  the 
superficial  epigastric  below.  As  the  pressure  increases,  oedema  com- 
mences in  the  right  e3'elids  and  hand,  and  may  speedily  extend  to  the 
whole  of  the  head,  face,  and  arm,  which  become  hard  and  brawny  in 
consequence  of  serous  infiltration.  In  one  instance  I  have  seen  the  left 
arm  become  suddenly  oedematous,  the  left  innominate  vein  being  pressed 
npon.  In  these  cases  the  e^-es  become  staring  and  prominent,  and  the 
lips,  nose,  and  features  livid  and  turgid  with  blood,  as  well  as  oedematous, 
so  as  to  greatly  alter  the  expression  of  the  countenance. 

Pain  of  a  dull  aching  character  is  experienced  in  the  situation  of  the 
tumor,  from  the  compression  of  the  neighboring  structures.  But,  early 
in  the  disease,  and  among  some  of  the  first  symptoms,  the  patient  often 
experiences  sharp  shooting  pains,  apparently  of  a  rheumatic  or  neuralgic 
character,  in  tlie  arm  and  the  side  of  the  head  and  face,  arising  from 
pressure  upon,  and  irritation  of,  nerves  of  the  cervical  and  brachial 
plexuses.  Taking  the  course  of  the  ascending  and  descending  filaments 
of  the  cervical  plexus,  the  pain  shoots  up  the  side  of  the  head  and  neck, 
over  the  shoulder  and  upper  part  of  the  chest;  or,  from  pressure  upon 
the  brachial  plexus,  it  radiates  down  the  hand  and  ai'm,  being  usually 
especially  severe  about  the  elbow  and  fingers.  The  muscular  power  of 
the  right  arm  also  commonl^^  becomes  impaired. 

Dyspnoea  is  of  very  common  occurrence,  and  of  very  varjdng  degrees 
of  intensity,  from  slight  difficulty  in  breathing  up  to  fatal  asphj^xia.  It 
ma}' proceed  either  from  irritation  of  the  larynx,  in  consequence  of  com- 
pression of  the  recurrent  nerve  ;  or  from  pressure  on  the  trachea.  When 
it  depends  on  laryngeal  irritation,  the  voice  is  hoarse,  husky,  or  whisper- 
ing; and  there  is  a  dr}^,  croup}-,  and  paroxysmal  cough,  usuall}^  accom- 
panied b}'  expectoration  of  thin 
frothy  mucus.  In  these  cases,  after 
death,  tlie  recurrent  nerve  will  be 
found  to  be  stretched  out  and  great- 
ly elongated  by  the  pressure  of  the 
tumor  (Fig.  375).  Compression  of 
the  trachea,  which  becomes  flattened 
and  curved  over  to  the  left  side  by 
the  protrusion  of  the  tumor,  is  a 
common  cause  of  d^'spnoea,  and  is 
not  un frequently  associated  with  the 
laryngeal  irritation.  More  rarely 
by  far,  the  right  bronchus  is  com- 
pressed by  the  extension  of  the 
tumor  downwards. 

Dysphagia    is    of    sufficiently 
frequent  occurrence,  and  varies  from 
slight  uneasiness  in  deglutition  to 
an  impossibility  of  swallowing  any- 
^.     ,..     .  ,  ,    T        ....         thina:  except  fluids.     I  have   never 

Fig.  3/D. — Aneurism   of  the  Innominafe  Artery  ■-.,  *  .   ,  .     ,         .  , 

compressing  and  stretching  the  Recurrent  La-      S^CU    it    OCCUr   Wlthout    having    been 

ryngeai  Nerve,  and  pushing  the  Trachea  to     preceded  by  dyspuoea  ;  and,  in  cvciy 
the  Left  Side.    (Back  View.)  instance  that  has  fallen   under  my 
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observation,  it  has  been  associated  witli  laryngeal  irritation.  The  coin- 
cidence of  these  two  symptoms  is  readily  explained  by  the  anatomy  of 
the  parts  ;  the  recurrent  nerve,  lying  between  the  sac  and  oisopliagus, 
must  snffer  compression  before  the  mucous  canal  be  interfered  with. 

Prognosis. — The  prognosis  of  brachio-cephalic  aneurism  is  in  the 
highest  degree  unfavorable,  though  the  disease  frequently  does  not  run 
a  rapid  course.  If  it  extend  upwards  and  outwards,  the  tumor  may  ac- 
quire a  very  large  size  before  any  very  important  organ  or  part  is  impli- 
cated ;  but  if  it  press  backwards  and  inwards,  it  may  prove  fatal  at  an 
early  period.  I  know  of  no  case  in  which  such  an  aneurism,  if  left  to 
itself,  has  undergone  spontaneous  cure,  and  but  few  instances  in  which 
the  rupture  of  the  sac  has  taken  place.  The  most  frequent  cause  of  death 
is  asph3'xia,  from  spasmodic  closure  of  the  larynx  induced  by  irritation 
of  the  recurrent  nerve ;  or  from  pressure  on  the  trachea. 

Diagnosis. — The  diagnosis  of  innominate  aneurism  is  usually  suffi- 
ciently eas3^,  if  attention  be  paid  to  the  symptoms  that  have  just  been 
detailed.  But  at  times  the  difficulty  is  unavoidably  so  great  as  to  baffle 
the  most  sagacious  Physicians  and  most  experienced  Surgeons;  that 
which  has  during  life  been  considered  to  be  an  aneurism  of  the  innomi- 
nate artery,  having,  after  death,  proved  to  be  one  of  the  summit  of  the 
aortic  arch  rising  up  into  the  root  of  the  neck  behind  the  right  sterno- 
mastoid,  or  overlapping  the  brachio-cephalic  trunk.  The  task  of  over- 
coming this  difficulty  in  diagnosis  must  be  left  to  the  tact  of  the  Surgeon. 
But  it  is  impossible  to  overestimate  its  importance,  when  the  question  of 
ligaturing  the  arteries  at  the  root  of  the  neck  for  a  supposed  innominate 
aneurism  is  contemplated  ;  for,  in  at  least  three  out  of  the  nine  cases  in 
which  this  operation  has  been  done,  the  arch  of  the  aorta  has  been  found 
to  be  the  seat  of  disease;  in  two  of  the  cases  the  innominate  being  un- 
affected by  aneurism.  And  I  am  acquainted  with  a  fourth  case,  in  which 
the  operation  was  commenced,  but  was  abandoned,  as  the  subclavian 
could  not  be  reached;  the  patient  dying  a  few  days  afterwards,  the 
aneurism  was  found  to  be  aortic,  rising  up  into  the  root  of  the  neck,  the 
innominate  being  sound. 

Treatment. — There  are  several  instances  on  record  in  which  a  pro- 
perly conducted  course  of  constitutional  treatment  has  cured  the  patient  : 
thus  a  case  of  Luke's  was  permanently  cured  by  small  and  repeated 
bleedings,  conjoined  with  the  administration  of  digitalis.  In  connection 
with  such  treatment,  distal  pressure  might  be  emploj'ed,  as  in  a  case  that 
derived  benefit  from  this  plan  in  Syme's  hands. 

In  aneurism  of  the  innominate,  the  vessel  is  so  short,  and  the  sac  so 
situated,  that  it  is  impossible  to  attempt  to  apply  a  ligature  on  the  car- 
diac side  of  the  tumor.  What  resource,  then,  does  surgery  offer  in  these 
cases  beyond  the  employment  of  constitutional  and  dietetic  means?  It 
may  be  answered  to  this,  that,  if  these  measures  fail  in  arresting  the  dis- 
ease, our  choice  must  lie  between  two  alternatives  ;  leaving  the  patient  to 
his  fate,  or  having  recourse  to  the  application  of  the  ligature  on  the  dis- 
tal side  of  the  tumor.  On  looking  on  the  innominate  artery  with  refer- 
ence to  the  distal  operation,  we  are  struck  by  two  peculiarities  in  the 
vessel,  which  must  necessarily  modify  to  a  considerable  extent  not  only 
the  seat  of  the  operation,  but  the  principle  on  which  it  is  conducted.  The 
first  peculiarity  to  which  I  allude  is  the  shortness  of  the  trunk,  which 
makes  it  impossible  to  apply  the  ligature  to  the  vessel  itself,  but  renders 
it  necessary  to  deligate  one  or  both  of  its  terminal  branches.  The  other 
peculiarity  is,  that  in  no  circumstances  can  these  vessels  be  so  ligatured 
as  to  arrest  the  whole  of  the  blood  sent  into  the  arterj' ;  for,  although 
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the  circulation  through  the  carotid  may  be  entirely  stopped,  yet  it  is  im- 
possible, from  the  seat  and  extent  of  the  disease,  to  tie  the  subclavian  at 
any  point  except  bej'ond  the  scaleni;  hence  that  blood  which  is  destined 
for  the  supply  of  the  branches  of  this  vessel — the  vertebrals,  the  thyroid 
axis,  the  internal  mammary,  and  the  first  intercostal — must  continue  to 
be  propelled  into  and  through  the  sac.  Three  distinct  modifications  of 
the  distal  operation  have  been  proposed  and  resorted  to  for  the  cure  of 
aneurisms  in  this  situation  :  1.  Ligatureof  the  Subclavian  alone  ;  2.  Liga- 
ture of  the  Carotid  alone ;  and  3.  Ligature  of  Both  Vessels  with  an  in- 
tei'val  of  greater  or  less  extent. 

1.  Ligature  of  the  Subclavian  only  (Fig.  3T6,  p.  90)  has  been 
practised  in  four  cases,  the  results  of  which  are  exhibited  in  the  following 
Table;  two  were  soon  fntal,  and  the  partial  success  in  one  of  the  other 
cases  may  be  fairly  attributed  in  a  great  measure  to  the  accident  of  the 
carotid  having  been  occluded.  The  results  of  this  practice  have  cer- 
tainly not  been  sufficientl}^  favorable  to  justify  the  Surgeon  in  repeating 
an  attempt  of  this  kind,  opposed  as  it  is  to  the  known  principles  on 
which  the  distal  operation  effects  a  cure.  For,  supposing,  as  we  may 
safely  do,  with  Wardrop,  that  only  one-third  of  the  blood  that  is  sent 
into  the  innominate  finds  its  way  into  the  extrascalenal  portion  of  the 
subclavian,  the  remainder  being  destined  for  its  branches  and  the  carotid 
in  equal  proportions,  what  fact  can  be  adduced  or  principle  laid  down 
from  which  we  can  expect  to  obtain  the  cure  of  an  aneurism  in  close 
proximity  to  the  heart,  by  cutting  oflT  so  small  a  proportion  as  one-third 
of  the  supply  of  the  blood  sent  into  it  ? 

ANEURISMS  or  INNOMINATE  TREATED  BY  LIGATURE  OP  SUBCLAVIAN  ONLY. 


OPERATOR. 

SEX. 

AGE. 

RESULT. 

DEATH. 

REMARKS. 

1.  DUPUYTREN. 

m. 

40 

Died  on  ninth 

Exhaustion 

Subclavian  ligatured  immediately 

diiy. 

following 

cough  and 

secondary 

haemorrhage. 

above  clavicle.  Tumor  dimin- 
ished, but  pulsations  continued. 
Aneurism  of  subclavian,  with  di- 
latation of  innominate  and  aorta. 

2.  Wardrop. 

f. 

45 

Died  two 

Exhaustion. 

Subclavian  ligatured  beyond  sca- 

1827. 

years  after 
operation. 

leni  ;  the  pulsations  in  and  size 
of  tumor  diminished,  and  respi- 
ration becamefreer  ;  on  the  ninth 
day  pulsation  reappeared  in  right 
carotid,  in  which  it  had  previ- 
ously been  absent.  (We  may 
ascribe  success  of  operation  to 
this  circumstance.) 

3.  Laugier. 

m. 

57 

Died  a  month 

Asphyxia. 

Vessel  ligatured  immediately  above 

•      1834. 

after 
operation. 

clavicle.  Aneurism  of  brachio- 
cephalic ;  aorta  was  dilated,  and 
right  carotid  obliterated  by  the 
pressure  of  the  tumor. 

4.  Broca. 

m. 

50 

Died  six 

Gangrene  of 

Tumor  had  not  much  diminished, 

1862. 

months  after 
operation. 

lung. 

but  became  harder.  Afterwards 
increased  in  size. 

2.  Ligature  of  the  Carotid  only  (Fig.  377,  p.  90)  has  been  prac- 
tised in  about  twenty-four  cases,  as  recorded  in  the  annexed  Table,  and 
in  one  case  only  does  the  disease  appear  to  have  been  materially  bene- 
fited; and  in  that  instance  the  good  effects  can  scarcely  be  attributed  to 
the  operation,  but  must  rather  be  looked  upon  as  an  effort  of  nature  to 
effect  a  spontaneous  cure,  the  sac  becoming  inflamed  and  suppurating, 
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and  the  fvrleries  of  tlie  arm  and  head  on  the  side  afFected  undergoing 
obliteration.  Ke3-'s  patient  died  in  consequence  of  the  left  carotid  be- 
coming occluded,  and  the  brain  being  deprived  of  its  proper  supply  of 
blood.  And  in  several  other  cases  death  is  referred  to  hemiplegia  and 
other  cerebral  diseases. 


ANEURISMS  OF  INNOMINATE  TREATED  BY  LIGATURE  OF  CAROTID  ONLY. 


1          1 

cause  of 

OPERATOR. 

SEX.' 

age. 

RESULT. 

death. 

REMARKS. 

1.  Evans. 

m. 

30 

Recovered ; 

Tumor  diminished  for  a  few  dnys 

1828. 

living  in  1863 

— thirty-four 

years  after 

operation. 

after  operation,  but  at  end  of 
seven  days  inflammation  of  the 
sac  set  in,  followed  by  oblitera- 
tion of  arteries  of  right  arm  and 
the  branches  of  the  carotid.  At 
the  end  of  a  year  tumor  still  ex- 
isted, with  constant  pulsation. 
Next  year  the  sac  suppurated, 
and  discharged  much  pus. 

2.     MOTT. 

ra. 

55 

Died  seven 

Asphyxiii. 

After   operation,   radial   pulse  on 

1829. 

months  after 
operation. 

affected  side  disappeared:  and 
tumor  in  neck  was  much  dimin- 
ished. After  death,  no  external 
appearance  of  tumor  ;  internally 
it  was  as  large  as  a  double  first. 

3.  Aston  Key.    f- 

61 

Died  four 

Narrowing  of 

Aneurism   of  innominata  and   of 

1830. 

hours  after 

vertebral  arte- 

arch of  aorta  found.      The  orifice 

operation. 

ries  ;   brain  not 

receiving  sufii- 

cient  blood  for 

its  functions. 

of  left  carotid  nenrly  occluded, 
and  vertebrals  smaller  than  na- 
tural. 

4.  Neumeis- 

m. 

51 

Death  fifth  day. 

Hemiplegia. 

Aneurism  confined  to  innominate. 

TER.    1830. 

Cerebral  symptoms  set  in  on  fifth 
day. 
Aneurism  of  innominate  and  caro- 

5. Morrison. 

ra. 

42 

Recovered  from 

Suddenly ; 

1832. 

operation,   died 

cause  not 

tid  found.      Arch   of  aorta  dis- 

twenty months 

stated. 

eased.   Right  carotid  dilated  into 

afterwards. 

a  sac  as  high  as  part  ligatured, 
and  plugged  by  dense  fibrinous 
lamina. 

6.  DOHLHOFP. 

f. 

37 

Death  fifth  day. 

Hemiplegiaiuid 

Aneurism  of  innominate  and  root 

1837. 

dise.Tse  of 
brain. 

of  carotid.  Cerebral  symptoms 
set  in  immediately. 

7.  Fergusson. 

m. 

56 

Died  on  seventh 

Pneumonia. 

Aneurism  of  innominate  and  sub- 

1841. 

day. 

elavinn  tumor,  and  pulsation  de- 
ceased after  operation.  Tumor 
nearly  filled  with  firm  laminated 
coagulum;   no  plug  in  carotid. 

8.    HUTTON. 

m. 

30 

Died  on  sixty- 

Bronchitis, 

Tumor  diminished  after  ligature. 

1842. 

sixth  day. 

inflammation, 
suppuration, 

and  ulceration 

of  sac  into 

trachea. 

Size  and  pulsation  less.  After 
death,  tumor  contained  purulent 
matter  and  grumous  blood  ;  had 
opened  into  trachea.  Right  ca- 
rotid and  subclavian  contained 
firm  co.igula. 

9.    CORSA. 

f. 

60 

Died  on  second 

Difi'use 

Aneurism  of  innominate  and  root 

1842. 

day. 

cellulitis. 

of  carotid.  Subclavian  and  arch 
of  aorta  dilated. 

10.  Campbell. 

m. 

48 

Died  on 

Pneumonia. 

Tumor  began   to   disappear  after 

1844. 

nineteenth 
day. 

the  vessel  was  ligatured.  After 
death,  aneurism  of  innominate 
and  transverse  portion  of  arch, 
and  dilatation  of  aorta  as  far  as 
diaphragm. 

11.    ROMPANI. 

m. 

70 

Died  on 

Secondary 

Aneurism  of  innominate  and  caro- 

1844. 

twenty -first 
day. 

haemorrhage  on 

16lh  and  19th 

days. 

tid,  nearly  filled  with  fibrine. 
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ANEURISMS  OF  INNOMINATE  TREATED  BY  LIGATURE  OP  CAROTID  ONLY- 

(continued). 


OPERATOR. 


12.    ViLARDEBO 

]847. 

l-S.  Wright. 
(Montreal.) 
1865. 
14.  Broadbent 

ISCO.  I 

16.  A.  Newton 

It).  Hutchin- 
son, 1867. 

17.  Hewson. 
1867. 

18.  Pjrogoff. 


SEX. 

AGE. 

m. 

70 

m. 

70 

m. 

60 

m. 

m. 

48 

m. 

51 

■,1,4- 

CAUSE  OP 
DEATH. 


m.     abt. 
40 


Died  on 

twenty-first 

day. 

Died  on 

sixtieth  day. 

Died  on  one 
hundred  and 
fifteenth  day. 

Died  on 
twelfth  day. 

Died  on 

forty-second 

day. 

Died  on 
seventh  day. 

Recovered  from 
operation. 


Hemiplegia 

from  cerebral 

abscess. 

Exhaustion, 

from  secondary 

hasmorrhage. 

Efi'usion  into 

chest. 

Asphyxia. 


Pulmonary 

symptoms  and 

asphyxia. 


Aneurism  of  innominate  and  cnro- 
tid.      Deposit  of  fibrin  in  sac. 

Tumor  solidified  by  laminnted  fi- 
brine.  Subclavinn  pervious,  with 
canal  through  tumor  leading  to  it. 

No  alteration  produced  in  tumor 
by  the  ligature.  Secondary  hae- 
morrhage recurred  several  times. 


Aneurism  of  innominate,  roots  of 
carotid  and  subclavian,  and  aor- 
tic arch,  all  filled  with  coagula. 

Aneurism  of  innominate  and  arch 
of  aorta,  partially  filled  with  firm 
coagula. 

Patient  left  hospital  two  and  a  half 
months  after  operation,  when 
tumor  was  smaller,  and  the  pul- 
sation less  marked  ;  but  aneurism 
not  cured. 


Note. — In  addition  to  the  cases  given  in  the  table,  a  fatal  case  is  recorded  by  John  Scott 
(1834)  and  two  by  Nussbaum.  All  three  died  from  rupture  of  the  sac.  Knowles  records  a 
case  which  terminated  fatally  from  apoplexy,  and  O'Shaughnessey  one  in  which  galvanopunc- 
ture  was  unsuccessfully  applied  after  the  operation  had  failed  to  give  relief.  A  fatal  case  is 
also  attributed  to  Ordile  (1859?),  but  no  particulars  can  be  ascertained.  Porta  once  performed 
the  operation,  but  after  the  death  of  the  patient  no  aneurism  was  found.  Holmes,  after  care- 
fully investigating  the  evidence,  is  of  opinion  that  the  cases  in  the  above  table  attributed  to 
Rompani  and  Vilardebo  are  in  reality  only  one  case.  In  1852?  Pirogoflf  ligatured  the  left  caro- 
tid in  a  case  of  aneurism  of  the  aorta  and  innominate.  The  patient  died  hemiplegic  In 
1873  Heath  ligatured  the  left  carotid  in  a  case  of  innominate  aneurism.  The  patient  died 
almost  immediately,  apparently  from  want  of  supply  of  blood  to  the  brain.  The  right  verte- 
bral was  obliterated,  and  the  sac  of  the  aneurism  projected  behind  the  right  carotid,  so  as  to 
interfere  considerably  with  the  flow  of  blood  through  it. 

3.  In  fifteen  cases  both  the  Carotid  and  Subclavian  Arteries 
have  been  tied  (Fig.  318).     In  one  of  the  most  favorable  of  these,  that 


Fig.  .376.  —  Brachio-cephalic 
Aneurism  :  Ligature  of  the 
Subclavian  only. 


Fig.  377. — Brachio-cephalic 
Aneurism:  Ligature  of 
the  Carotid  only. 


Fig.  37S. — Brachio-cephalic 
Aneurism:  Ligature  of  the 
Subclavian  and  Carotid. 
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by  Fcani,  two  3'ears  elapsed  between  the  ligature  of  the  oarotid  and  that 
of  the  subclavian;  tlie  patient  dying  tliree  months  after  the  second  ope- 
ration: the  sac  was  filled  with  laminated  coagulum,  and  appeared  to  be 
undergoing  spontaneous  cure.  (See  Table,  below.)  The  third  ease  is 
remarkable  as  being  the  first  instance  in  which  both  the  vessels  were 
tied  simultaneously,  and  from  the  patient  iiaving  lived  for  six  days  after 
the  occlusion  of  all  the  arteries  supplying  the  brain  except  the  left  ver- 
tebral. Heath's  case  is  remarkable,  as  being  the  first  in  which  simulta- 
neous ligature  of  both  arteries  was  followed  by  recovery. 


ANEURISMS  or  INNOMINATE  TREATED  BY  LIGATURE  OP  CAROTID  AND 

SUBCLAVIAN. 


j 

CAROTID 

SUBCLAVIAN 

OPERATOR. 

SEX.  AGE. 

REMARKS. 

LIGATURED. 

LIGATURED. 

1.  Fearn. 

f. 

28 

Aug.  30th, 

Aug.  2d, 

Died  nearly  four  months  after  second 

1836. 

1838. 

operation  from  pleurisy.  Sac  of 
aneurism  of  innominate  filled  vrith 
dense  organized  coagulum  ;  except 
a  channel  of  the  size  of  artery  for 
the  passage  of  the  blood. 

2.  WiCKHAjr. 

m. 

55 

Sept.  25th, 

Dee.  3d, 

Tumor  diminished  after  ligature  of 

1839. 

1839. 

carotid,  and  dyspnoea  ceased  for  a 
time  ;  but  symptoms  returning, 
subclavian  was  tied.  Relief  of 
symptoms  ensued;  but  tumor  in- 
creased, and  patient  died  two  and 
a  half  months  after  first  bursting 
of  sac. 

3.  Rossi. 

Carotid  nno 

subclavian 

Death  in  six  days.     Occlusion  of  left 

simultiineously. 

carotid   and    right  vertebral    arte- 

ries ;    circulation  of  brain  carried 

on  by  left  vertebral  only. 

4,  Malgaignk. 

April  3d, 

Oct.  17th 

Died  on   the   twenty-first  day   after 

1846. 

1845. 

the  second  operation.  Carotid  obli- 
terated ;   subclavian  still  pervious. 

5.   BiCKERSTETH     m. 

34 

May  10th, 

Seven  weeks 

Marked  improvement  after  ligature 

1864. 

1864. 

after  ligature 
of  carotid. 

of  carotid.  That  of  subclavian  very 
difficult,  owing  to  close  proximity 
of  the  sac.     Died  Sept.  20th. 

6.  C.  Heath. 

f. 

32 

Subclavian  and  carotid 
fimultiineously. 
Nov.  21st,  1865. 

Heath's  patient  lived  a  very  intem- 
perate life  for  four  years  after  the 
operation,  and  died  from  the  giv- 
ing way  of  the  aneurism  in  front 
of  the  sternum.  The  preparation 
in  the  museum  of  the  College  of 
Surgeons  shows  the  aneurism  to 
have  been  entirely  aortic,  spring- 
ing from  the  right  side  of  the 
ascending  portion  of  the  arch. 
There  can  be  no  doubt  that  the 
patient  was  benefited  and  her  life 
prolonged  by  the  operation,  the 
disease  being  stationary  for  two 
years. 

7.  J.  C.  Hutchi- 

m. 

48 

Subclavian  and  carotid 

Death  on  forty-first  day  from  sufib- 

son. 

simultaneously. 

cation   dependent  on  tracheal  ob- 

(Brooklyn.) 

Jan.  16tb,  1867. 

struction.  The  aneurism  involved 
the  brachiocephalic,  the  origins 
of  the  carotid  and  subclavian,  and 
arch  of  aorta. 

8.  Maunder. 

m. 

37 

Subclavian  and  carotid 
simultaneously. 

Sept.  18th,  1867. 

Died  on  sixth  day.  Clot  in  aneurism 
extended  into  and  choked  the 
aorta. 

9.  Sands. 

f. 

43 

Carotid  and  subclavian 
tied  simultaneously. 

Six  months  after  operation,  aneu- 
rism  not  cured,   though    size   and 

July  16t 

h,  1868. 

pulsation  diminished. 
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ANEURISMS  OF  INNOMINATE  TREATED  BY  LIGATURE  OF  CAROTID  AND 

SUBCLAVIAN — {continuexl). 


OPERATOR. 

SEX. 

AGE. 

CAROTID 
LIGATURED. 

SUBCLAVIAN 
LIGATURED. 

REMARKS. 

10.  J.  Lane. 

f. 

45 

Carotid  and  subclavian 

tied  simultaneously. 
Sept.  20th,  1871. 

At  first  slight  improvement  folhiwed 
by  rapid  increase  of  aneurism. 

IL  T.  Holmes. 

m. 

45 

Carotid  and  subclavian 
simultaneously. 
Nov.  9lli,  1871. 

Death  a  few  weeks  after  operation, 
gnlvano-puncture  having  previ- 
ously been  applied. 

]2.  McCarthy. 

m. 

50 

Carotid  and  subclavian 

simultaneously. 

Oct.,  1872. 

13    F.  Ensor. 

m. 

50 

Carotid  and  subclavian 
simultaneously. 
Sept.  8th,  1874. 

Recovery.  Diminution  in  activity 
of  aneurism. 

14.    HOBART 

f. 

25 

Simultaneous  in  1839. 

First  part  of  subclavian  tied.     Died 

(of  Cork). 

of  secondary  haemorrhage.  Aneu- 
rism of  the  aorta. 

15.   Durham. 

Simultaneous. 

Died  on  eighth  day  of  "shock." 

It  was  attemptefl  in  1868  by  Chevers,  but  the  subclavian  vein  vs'as 
wounded  and  the  patient  died  in  two  hours;  and  in  another  case  Hodges 
performed  the  operation,  but  after  death  on  the  eleventh  day  no  aneurism 
was  found. 

A  7-esume  of  the  cases  of  aneurism  of  the  innominate,  in  which  the 
operation  of  ligaturing  one  or  both  arteries  beyond  the  sac  has  been  per- 
formed, having  thus  been  given,  the  question  arises  whether  these  opera- 
tions, or  any  of  them,  should  retain  a  place  in  surgery.  This  question 
may  be  examined  in  two  points  of  view :  1.  As  to  the  principle  on  which 
these  operations  are  performed ;  and  2,  As  to  their  results  in  practice. 
For  the  success  of  the  distal  operation,  it  is  requisite  that  there  be  no 
branch  given  off,  either  from  the  sac  or  between  it  and  the  ligature:  or 
that  the  current  of  blood  through  the  sac  be  at  least  so  far  diminished  as 
to  admit  of  the  deposition  of  laminated  fibrine  in  sufficient  quantit}^  to 
fill  it  up,  by  a  process  similar  to  that  which  happens  in  a  case  of  aneu- 
rism treated  by  the  Hunterian  method.  In  order  that  this  may  be 
accomplished,  it  is  certainly  necessary  that  the  greater  portion  of  the 
blood  passing  through  the  sac  be  arrested  ;  for  if  the  current  that  is  still 
kept  up  be  too  free,  the  tumor  will  continue  .to  increase,  as  we  have  seen 
happen  in  cases  of  inguinal  aneurism  in  which  the  femoral  artery  has 
been  ligatured  below  the  epigastric  and  the  circumflex  ilii,  the  current 
through  which  has  been  sufficient  to  feed  the  sac  in  such  a  way  that  the 
cure  could  not  be  accomplished.  If,  therefore,  but  one  of  the  vessels 
leading  from  the  brachio-cephalic,  as  the  subclavian  beyond  the  scaleni, 
be  tied,  and  but  a  third  of  the  blood  circulating  through  the  main  artery 
be  arrested,  are  we  justified  in  hoping  that  the  circulation  through  the 
sa.c  will  be  so  influenced  by  the  deprivation  of  this  small  quantity,  that 
the  remaining  two-thirds  of  the  blood,  which  will  still  pass  through  for 
the  supply  of  the  carotid  and  the  branches  of  the  subclavian,  will  gradu- 
ally deposit  those  fibrinous  laminae  by  which  obliteration  of  the  tumor  is 
to  be  effected  ?  Should  we  not  rather  expect  that  the  larger  current 
will  be  too  powerful  to  allow  the  formation  of  these  layers,  and  will  con- 
tinue to  distend  the  sac  in  such  a  way  as  to  prevent  its  contraction  ? 
Surel}^,  if  the  comparatively  small  and  feeble  streams  of  blood,  that  pass 
through  the  epigastric  and  circumflex  ilii,  are  sufficient  to  interfere  with 
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the  cnve  of  an  inguinal  aneurism  after  tlie  distal  ligature  of  tlie  femoral, 
the  strong  current  that  sweeps  tlirough  the  carotid  and  the  large 
branches  springing  from  tlie  subclavian,  with  the  full  force  derived  from 
close  proximity  to  the  heart,  will  most  probably  be  sufficient  to  prevent 
all  lamination  in  an  aneurism  of  the  innominate.  That  the  arrest  of  the 
circulation  through  one  of  these  vessels  only  is  not  sufficient  to  influence 
materially  the  growth  of  the  aneurism,  is  evident  likewise  from  what  is 
not  unfrequently  observed  after  death  in  cases  of  this  kind — one  or  other 
of  the  vessels  being  found  compressed  and  obliterated  by  the  pressure 
of  the  sac,  or  plugged  by  fibrine,  and  yet  no  alteration  in  the  tumor  re- 
sulting. These  cases,  which  are  tolerably  numerous,  would  of  them- 
selves have  been  sufficient  to  prove  that  something  more  than  this 
amount  of  obstruction  is  required,  in  order  to  effect  proper  stratifica- 
tion of  fibrine  in  the  sac  ;  and  if  we  turn  to  the  result  of  the  twenty-eight 
cases  in  which  either  the  carotid  or  the  subclavian  has  been  ligatured, 
we  shall  find  that  in  one  case  only,  that  operated  on  by  Evans  of  Belper, 
has  a  cure  been  effected  ;  and  in  this  instance  how  was  it  accomplished  ? 
According  to  the  principle  on  which  it  was  attempted  to  be  established  ? 
Certainly  not;  but,  as  will  be  seen  by  attention  to  the  details  of  the 
case,  and  as  has  already  been  pointed  out  with  much  acuteness  by  Guth- 
rie, by  the  accidental  setting  up  in  the  artery  of  inflammation,  which 
extended  to  the  sac,  and  thus  obliterated  it. 

In  the  case  (that  of  Mrs.  Denmark)  in  which  Wardrop  tied  the  subcla- 
vian for  the  cure  of  aneurism  of  the  brachio-cephalic,  there  is  some  reason 
to  doubt  whether  the  arrest  of  the  progress  of  the  tumor  was  owing  to 
the  ligature  of  the  subclavian  artery,  or  whether  it  was  not  much  influ- 
enced by  the  obstruction  which  existed  in  the  carotid  for  nine  days  after 
the  operation,  during  which  time  so  abundant  a  deposit  of  laminated 
fibrine  might  have  occurred  as  to  arrest  the  progress  of  the  disease  for 
some  length  of  time.  In  this  case,  also,  Guthrie  supposes  it  probable 
that  the  inflammation  of  the  tumor  might  have  led  to  its  obliteration. 

From  a  careful  consideration  of  all  the  circumstances  of  the  cases  in 
which  ligature  of  one  vessel  onl}^,  either  subclavian  or  carotid,  has  been 
employed  for  brachio-cephalic  aneurism,  we  are,  1  think,  fully  justifled 
in  concluding  that  in  sixteen  of  the  cases  the  fatal  result  was  accelerated, 
occurring  as  a  consequence  of  the  ligature  of  the  vessel ;  in  three  the 
progress  of  the  disease  was  not  materially  interfered  with ;  in  two  it 
was  arrested,  the  patients  living  for  twenty  months  and  two  years 
respectively;  and  in  one  case  only  the  disease  was  cured.  The  improve- 
ment in  two  of  the  cases  was  the  result  of  accidental  circumstances, 
which  were  unexpected,  and  unconnected  in  any  way  with  the  principles 
on  which  the  operation  was  undertaken.  Tliese  results  would  not,  in 
my  opinion,  justify  any  Surgeon  in  again  making  an  attempt  to  cure  an 
innominate  aneurism  by  the  ligature  of  either  the  subclavian  or  the 
carotid  artery  alone,  the  patient  having  been  directly  killed  by  the  ope- 
ration in  two-thirds  of  the  cases.  Of  the  remaining  third,  in  one-half 
the  patients  recovered  from  the  operation,  but  the  disease  ran  its  course 
as  if  no  such  procedure  had  been  adopted;  and  in  the  remaining  slender 
percentage  of  cases  the  improvement  that  took  place  in  two,  and  the 
cure  in  the  one  solitary  instance,  were  due  to  accidental  circumstances 
unconnected  with  the  operation,  and  which  consequently  might  have 
developed  themselves  equally  if  none  had  been  performed. 

We  have  yet  to  consider  the  operation  in  which  both  arteries  are  liga- 
tured. This  double  operation  may  either  be  performed  with  an  interval 
between  the  application  of  the  two  ligatures  sufficient  for  the  establish- 
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ment  of  colLateral  circulation;  or  tlie  two  vessels  may  be  ligatured 
simultaneously.  The  former  plan  has  been  adopted  in  four  cases  ;  the 
latter  in  eleven;  not  a  sufficient  number  for  any  safe  deduction.  In  one 
of  the  four  cases  in  which  an  interval  intervened  between  the  two  opera- 
tions (Fearn's),  the  tumor  seems  to  have  undergone  a  cure,  being  filled 
with  dense  laminated  fibrine:  but  the  patient  died  eventually  of  pleurisy. 
In  another  case  (Wickham's)  no  good  results  followed  tlie  operation, 
death  occurring  from  bursting  of  the  tumor.  The  third  case  (Malgaigne's) 
died  from  the  second  operation.  The  fourth  case  (Bickersteth's)  also 
died.  In  the  eleven  cases  in  which  both  vessels  were  ligatured  simul- 
taneously, death  occurred  in  one  instance  in  consequence  of  the  left 
carotid  and  right  vertebral  being  accidentally  occluded,  and  the  cerebral 
circulation  being  then  solely  dependent  on  the  left  vertel)ral ;  in  another 
(Hutchison's),  from  compression  of  the  trachea  and  consequent  suffoca- 
tion ;  and  in  a  third,  from  the  aorta  being  diseased  and  plugged  with 
clot.  In  two  cases  only  (Heath's  and  Ensor's)  was  the  operation  fol- 
lowed b}'-  marked  improvement,  though  not  b}^  cure  of  the  aneurism, 
which  in  Heath's  case  proved  to  be  aortic.  In  Hutchison's  case  there  is 
reason  to  believe  that  the  carotid  only  was  tied,  the  ligature  having  been 
applied  to  the  sheath  of  the  subclavian  instead  of  to  that  vessel  itself, 
which,  after  death  on  the  forty-first  day,  was  found  plugged  by  old 
coagulum,  but  without  any  sign  of  having  been  tied.  In  five  of  the 
remaining  six,  the  patients  died.  As  I  have  just  said,  these  cases  are 
not  sufficiently  numerous  or  free  from  modifying  circumstances  to  enable 
us  to  draw  any  definite  inference  from  them  :  we  must  therefore  revert 
to  the  principle  on  which  this  operation  should  be  undertaken.  This 
will  differ  materially,  according  to  whether  the  two  arteries  are  ligatured 
simultaneously,  or  with  a  sufficient  interval  for  the  re-establishment  of 
collateral  circulation. 

If  an  interval  of  two  j^ears,  as  in  the  first  case,  or  even  of  two-and-a- 
half  months,  as  in  the  second  instance,  be  allowed  to  elapse  between  the 
ligature  of  the  carotid  and  that  of  the  subclavian,  the  operation  reduces 
itself  essentially  to  that  of  the  ligature  of  a  single  arter^^,  which,  as  has 
already  been  shown,  is  insufficient  to  induce  those  changes  in  the  sac 
that  are  necessary  for  the  accomplishment  of  a  cure.  If  the  patient 
survive  the  effect  of  the  ligature  of  the  carotid  for  a  few  weeks,  sufficient 
time  will  have  been  aff'orded  for  the  proximal  end  of  the  subclavian,  the 
vertebral  artery,  and  the  thyroid  axis  to  take  upon  themselves  a  great 
increase  of  development — the  collateral  circulation  being  carried  on  by 
them  and  not  by  the  left  carotid ;  so  that,  by  the  time  that  the  subcla- 
vian comes  to  be  ligatured  beyond  the  scaleni,  the  sac  will  still  continue 
to  be  traversed  by  a  current  of  blood  for  the  supply  of  the  branches  of 
the  subclavian,  dilated  beyond  their  normal  size,  in  consequence  of  the 
task  of  supplying  the  right  side  of  the  neck,  face,  head,  and  brain  being 
principally  thrown  upon  them.  This  current  through  the  proximal  end 
of  the  subclavian,  increased  as  it  will  have  been  by  the  whole  of  that 
blood  which  is  destined  to  supply  the  place  of  that  which  should  pass 
by  the  carotid,  will  place  the  sac  in  nearly  the  same  condition  as  it  was 
before  the  ligature ;  and  will  consequentl_y,  for  the  reason  that  has 
already  been  given,  be  too  powerful  for  a  cure  to  take  place  in  the  course 
of  its  stream. 

It  now  remains  for  us  only  to  consider  the  simultaneous  ligature  of 
both  vessels — an  operation  that  has  been  performed  eleven  times.  In 
reasoning  upon  the  simultaneous  ligature  of  the  two  vessels,  we  must 
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consider  two  points:  1.  In  what  condition  do  we  place  tlie  sac  ?  2.  Is 
the  danger  of  the  patient  much  increased? 

So  far  as  the  nac  is  concerned,  it  is  impossible  to  place  it  in  a  better 
condition  for  the  deposit  of  fibrinous  matter;  tvvo-thirds  of  the  blood 
flowing  through  it  being  arrested,  and  that  only  traversing  it  which  is 
destined  for  the  supply  of  the  branches  of  the  subclavian.  It  is  by  no 
means  improbable  that  even  this  stream  may  yet  be  too  large  and  forci- 
ble to  allow  the  process  of  occlusion  to  take  place,  yet  it  is  impossible 
still  further  to  diminish  it ;  and  if  the  aneurism  be  sacculated,  and  pro- 
ject from  one  side  of  the  innominate  artery,  particularly  to  its  internal 
or  mesial  aspect,  it  is  by  no  means  impossible  that  it  may  be  sufficiently 
removed  from  the  stream  to  allow  consolidation  of  its  contents. 

Does  it  add  to  the  danger  of  the  patient  to  ligature  these  two  vessels 
simultaneously  rather  than  separately?  I  think  not.  If  the  risk  of  a 
double  operation  is  to  be  incurred,  I  cannot  think  that  it  would  be  po- 
sitivel3^  increased  by  the  two  being  performed  at  once,  instead  of  at 
separate  intervals  ;  the  whole  of  the  vessels  that  serve  to  maintain  the 
collateral  circulation  in  the  head  and  upper  extremity — the  vertebral, 
inferior  thyroid,  suprascapular,  posterior  scapular,  and  cervical — being 
left  without  intei'ference.  And  the  result  that  has  followed  the  limited 
number  of  these  operations  corroborates  the  justice  of  this  opinion,  for 
we  find  that  the  patients  recovered  from  the  operations  in  seven  out  of 
the  eleven  cases. 

But  the  result  of  these  seven  cases,  so  far  as  the  aneurism  itself  was 
concerned,  was  by  no  means  satisfactory.  In  Heath's  case,  although 
the  patient  survived  the  operation  for  four  years,  yet  the  disease  i^roved 
at  the  post  mortem  examination  to  have  been  an  aneurism  of  the  arch  of 
the  aorta,  and  not  of  the  innominate  ;  Ensor's  case  is  still  incomplete, 
the  operation  iiaving  been  performed  late  in  1874;  whilst  the  report  in 
Sands'  case,  within  six  months  after  the  operation,  shows  that  the  aneu- 
rism was  then  not  closed,  although  smaller  and  less  active.  In  Hutch- 
ison's case,  the  aneurism  involved  all  the  neighboring  arteries.  In 
Maunder's,  it  appears  to  have  been  aortic  as  well  as  brachio-cephalic ; 
and  in  Lane's  and  Holmes'  cases  no  benefit  appears  to  be  attributable  to 
the  operation.  So  far,  then,  as  actual  results  go,  it  is  evident  that  but 
very  little,  if  anj',  benefit  has  been  derived  from  this  operation  in  the 
great  majority  of  the  cases  in  which,  it  has  been  done.  The  patients 
would  probably  have  had  an  equally  good,  if  not  a  better,  prospect  of 
life,  if  treated  by  palliative  and  constitutional  means  ;  for  it  must  not  be 
forgotten  that  patients  with  aneurism  of  the  innominate  have  been  cured 
by  such  means,  which  cannot  be  said  of  the  operation.  Added  to  all 
these  considerations,  there  is  extreme  difficulty  in  the  diagnosis,  not 
only  of  the  exact  extent  of  an  innominate  aneurism,  whether  it  impli- 
cate the  aortic  arch  or  not,  but  whether  it  be  an  aneurism  of  the  arch 
or  of  the  brachio-cephalic.  And  I  confess  that  I  do  not  think  that,  how- 
ever strong  a  priori  reasoning  may  be  in  favor  of  this  operation,  the 
results  hitherto  obtained  have  been  such  as  to  encourage  a  repetition  of  it. 

ANEURISM  OF  THE  CAROTID  ARTERY". 

Aneurismal  Varix  of  the  Carotid  Artery  and  of  the  Jugular 
Vein,  as  the  result  of  punctures  and  stabs  in  the  neck,  has  been  met 
with  in  a  sufficient  number  of  instances  to  establish  the  signs  and  treat- 
ment of  such  a  condition  ;  and  an  instance  is  related  by  Mackmurdo,  in 
which  a  communication  was  established  between   these  vessels  as  the 
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result  of  disease  ;  but  I  am  not  acquainted  with  any  case  of  Varicose 
Aneurism  of  these  vessels  having  been  recorded.  The  Signs  of  aneu- 
rismal  varix  in  this  situation  present  nothing  peculiar ;  and  the  Treat- 
ment must  be  entirely  of  a  hygienic  character,  no  operative  interference 
being  likel}'  to  be  attended  by  an}'  but  a  fatal  result.  It  is  the  more  de- 
sirable not  to  interfere  in  these  cases,  as  the  disease  does  not  appear 
to  shorten  life. 

Spontaneous  Aneurism  of  the  Carotid  is  not  of  very  unfrequent 
occurrence:  in  Crisp's  table  of  551  aneurisms,  25  were  of  the  carotid; 
and  it  ranks  in  order  of  frequency  between  those  of  the  abdominal  aorta 
and  of  the  subclavian.  It  occurs  more  frequently  in  the  female  than  any 
other  external  aneurism  ;  thus,  of  the  25  cases  alluded  to,  12  were  in 
women,  owing  probabl}'  to  its  seldom  being  the  result  of  violence,  but 
generall}'^  arising  from  disease  of  the  coats  of  the  vessel.  In  Holmes' 
table  of  337  aneurisms,  11  were  of  the  common  carotid,  10  being  spon- 
taneous, and  1  traumatic.  Three  of  the  former  were  in  women.  This 
aneurism  is  also  remarkable  as  occurring  at  earlier  ages  than  most  others: 
tlius,  Hodgson  has  seen  it  in  a  girl  of  ten;  and  Sykes,  of  Philadelphia, 
in  one  of  eighteen.  The  right  carotid  is  much  more  commonly  affected 
than  the  left,  and  the  upper  portion  of  the  vessel  than  the  lower  ;  indeed, 
the  bifurcation  is  the  most  common  seat  of  aneurismal  dilatation.  The 
root  of  the  right  carotid  not  uncommonl}'  is  dilated  ;  but  I  have  never 
seen  or  heard  of  a  case  in  which  the  left  carotid,  before  emerging  from 
the  chest,  has  been  affected. 

Symptoms. — A  carotid  aneurism  in  the  early  stage  presents  itself  as  a 
small,  ovoid,  smooth  tumor,  with  distinct  pulsation  and  bruit,  and  a 
well-circumscribed  outline.  It  is  commonly  soft  and  compressible,  diuiin- 
isliing  in  size  on  pressure,  and  expanding  again  with  the  usual  aneurismal 
dilatation.  As  it  increases  in  size,  it  becomes  more  solid,  occasions 
shooting  pains  in  the  liead  and  neck,  and,  by  its  pressure  on  tlie  pharynx, 
oesophagus,  and  larynx,  produces  difficulty  in  deglutition  and  respira- 
tion :  sometimes  the  salivary  glands  are  much  irritated.  After  a  time, 
the  cerebral  circulation  becomes  interfered  with,  giving  rise  to  giddiness, 
impaired  vision  of  the  corresponding  eye,  noises  in  the  ear,  and  a  ten- 
dency to  stupor.  These  symptoms  may  each  be  owing  to  compression 
of  the  jugular,  or  to  difficulty  in  the  transmission  of  the  blood  through 
the  tumor.  Tlie  size  that  these  aneurisms  ma}' attain  varies  greatly: 
usually  they  are  confined  to  the  space  under  the  angle  of  the  jaw,  but 
not  unfrequently  they  may  occupy  the  greater  part  of  the  side  of  the 
neck.  If  they  be  allowed  to  increase  without  interference,  death  may 
happen,  either  by  rupture  externally,  or  into  the  pharynx  or  oesophagus  ; 
by  asphyxia,  from  pressure  on  larynx  or  recurrent  nerve  ;  or  by  starva- 
tion from  compression  of  the  oesophagus- 
Aneurisms  of  the  carotid  are  usually  of  slow  growth,  and  may  some- 
times exist  for  a  considerable  number  of  years  without  giving  rise  to 
any  special  inconvenience:  this  is  more  particularly  the  case  when  they 
are  seated  at  the  bifurcation  of  the  artery ;  when  at  the  root,  they  are 
more  likely  to  be  attended  by  injurious  pressure-effects. 

Diagnosis. — The  diagnosis  of  carotid  aneurism  is  without  doubt 
more  difficult  than  that  of  any  other  form  of  external  aneurism  :  the 
best  proof  that  it  is  so,  may  be  found  in  the  fact  that,  of  the  cases  in 
which  the  carotid  artery  has  been  ligatured  for  supposed  aneurism  of 
it  or  its  branches,  in  several  instances  no  such  disease  existed — solid 
cysts,  or  other  tumors  of  the  neck  having  been  mistaken  for  aneurism, 
and  this  by  Surgeons  of  great  and  acknowledged  repute. 
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Fig.  379. — Aneurism  of  the  Summit 
of  the  Arch  of  the  Aorta,  simu- 
lating- Carotid  Aneurism. 


The  diagnosis  of  aneurism  of  the  lower 
part  of  the  carotid  from  i^imilar  disease  of 
other  arteries  at  the  root  of  the  neck,  as  of 
the  subclavian,  vertebral,  and  brachio-cepha- 
lic,  and  the  arch  of  the  aorta,  is  surrounded 
by  difficulties,  which  can  only  be  cleared  up 
hy  3i.  careful  stethoscopic  examination  of  the 
part.  In  some  aneurisms  of  the  arch  of  the 
aorta,  the  sac  rises  up  into  the  neck,  so  as 
closely  to  simulate  a  carotid  aneurism,  as  in 
the  annexed  cut  (Fig.  379)  ;  and  this  greatly 
increases  the  difficulty  of  the  diagnosis.  In 
such  cases.  Holmes  suggests  that  the  effect 
produced  by  carefull}^  applied  distal  pressure 
may  aid  in  the  diagnosis.  If,  after  a  few 
hours,  when  the  collateral  circulation  should 
be  commencing  to  enlarge,  the  sac  shows  no 
signs  of  diminished  tension,  tiie  case  is  veiy 
probably  one  of  aortic  aneurism.  The  prin- 
cipal affections  of  the  neck,  however,  with 
which  aneurism  of  the  carotid  may  be  con- 
founded, are  varix  of  the  internal  jugidar  vein,  enlarged  lymphatic  glands, 
abscess,  tumors,  cj'-sts  in  the  neck,  and  pulsating  bronchocele. 

A  dilated  artery  doubled  upon  itself  may  closely  resemble  an  aneu- 
rism when  situated  at  the  root  of  the  neck.  Such  a  case  is  recorded  by 
Coulson.  It  occurred  in  an  old  woman  of  88.  No  treatment  was  adopted, 
and  after  death  the  supposed  aneurism  was  found  to  be  a  reduplication 
of  the  common  carotid  surrounded  by  indurated  cellular  tissue. 

From  varix  the  diagnosis  may  readily  be  made  by  attention  to  the 
following  circumstances:  that  in  varix  the  tumor  is  always  soft,  does 
not  pulsate  expansivel3',  and  diminishes  in  size  during  a  deep  inspira- 
tion, and  on  compressing  the  vein  on  its  distal  side. 

Glandular  tumors  of  the  neck  are  often  very  difficult  tO'  distinguish 
from  aneurism,  more  particularly  when  the  artery  passes  through  and 
is  embraced  by  the  tumor,  so  that  the  whole  mass  distinctly  moves  at 
each  pulsation.  In  these  cases  also  there  may  be  an  apparent  diminu- 
tion in  the  size  of  the  tumor  on  compression,  by  the  artery  within  it 
being  emptied,  or  by  the  growth  receding  into  sonie  of  the  areolar  in- 
terspaces of  the  neck.  But  in  the  great  majority  of  instances,  atten- 
tion to  the  globular,  oval,  and  nodulated  feel  of  grandular  swellings, 
the  possibility  of  raising  them  up  and  pushing  them  away  from  the 
vessel,  which  may  best  be  done  by  feeling  the  carotid  with  the  ends  of 
the  fingers  of  one  hand,  and  then  pressing  upon  the  tumor  with  the 
other,  will  clear  up  the  true  nature  of  the  case. 

From  abscess  of  the  neck  the  diagnosis  must  be  made  on  general 
principles.  The  coexistence  of  ill-defined  hardness  and  of  enlargement 
of  the  glands,  of  an  inflamed  state  of  the  skin,  the  ready  detection  of 
fluctuation,  and  the  absence  of  expansive  pulsation  ir^^  the  tumor,  will 
show  that  it  is  not  aneurismal,  however  similar  its  other  characters  may 
be.  It  is  also  of  importance  to  observe  that  an  aneurism  that  fluctuates 
is  always  forcibly  distended  with  strong  pulsation,  and  can  be  materially 
diminished  by  pressure,  neither  of  which  circumstances  can  possibly 
occur  in  abscess.  But  if  abscess  may  be  mistaken  for  aneurism,  the 
converse  also  holds  good ;  and  an  aneurism  may,  unless  care  be  taken, 
be  mistaken  for  abscess — a  far  more  fatal  error.  And  there  is  one 
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variety  of  false  aneurism,  that  to  which  Liston  has  invited  special  at- 
tention, against  which  tlie  Surgeon  must  be  carefully  on  his  guard,  on 
account  of  the  many  points  of  resemblance  between  it  and  aneurism  :  I 
mean  the  case  in  which  an  artery  has  given  way  into  the  sac  of  an  ab- 
scess. In  this  case,  fluctuation  and  pulsation  will  exist,  although  not 
perhaps  of  a  distending  kind.  An  important  diagnostic  mark  will  be, 
however,  that  the  outline  of  an  aneurism  is  distinctly  defined  and  limited, 
while  that  of  an  abscess  never  is.  Aneurism  of  the  internal  carotid  has 
been  found  by  Syme  to  simulate  very  closelj-  abscess  of  the  tonsils. 

Tumors  of  various  kinds — carcinomatous,  fatty,  and  fibrous — may 
occur  in  the  neck,  and  cause  some  little  embarrassment  in  the  diagnosis 
from  aneurism  ;  thus  Lisfranc,  O'Reilh',  and  Kerr  of  Aberdeen  have 
recorded  cases  in  which  the  artery  has  been  ligatured  in  such  cases  by 
mistake  for  aneurism.  The  diagnosis  of  such  tumors  as  these  must  be 
effected  on  ordinary  principles.  I  have  in  several  instances  met  with  a 
small,  hard,  distinctly  circumscribed  tumor,  lying  directly  upon  the 
carotid  artei-y,  and  apparently  connected  with  it  and  receiving  pulsation 
from  it,  usually  produced  by  a  fit  of  coughing  or  laughing.  This  tumor, 
with  the  true  nature  of  which  I  am  unacquainted,  remains  stationary, 
and  does  not  require  an}'^  operative  interference. 

The  thyroid  body  is  not  unfrequently  the  seat  of  enlargements,  that 
may  be  and  have  been  mistaken  for  aneurism.  These  consist  chiefly  in 
a  circumscribed  enlargement  of  one  lobe  of  the  gland,  wiiich  extends 
laterally  over  the  common  carotid,  and  receives  pulsation  from  it.  This 
kind  of  bronchocele  may  be  diagnosed  from  aneurism  by  the  communi- 
cated pulsation  in  it  ceasing  when  it  is  raised  from  the  artery.  The 
most  puzzling  cases,  however,  and  those  in  which  mistakes  may  most 
easily  be  made,  are  instances  of  pulsating  bronchocele,  in  which  these 
tumoi's  have  an  active  and  independent  pulsation  or  thrill.  In  these 
instances,  however,  there  are  three  points  that  will  almost  invariably 
enable  the  Surgeon  to  effect  the  diagnosis.  Thus  the  tumor,  although 
principally  confined  to  one  lateral  lobe,  always  effects  the  isthmus  more 
or  less.  Then  again,  in  bronchocele,  that  portion  of  the  tumor  is  most 
firmly  fixed  which  stretches  towards  the  mesial  line ;  whilst  in  carotid 
aneurism  the  firmest  attachment  is  under  the  sterno-mastoid  muscle. 
The  third  point  of  difference  is  that,  on  desiring  the  patient  to  make  an 
effort  at  deglutition,  the  enlarged  thja-oid  body  moves  with  the  larynx 
and  trachea.  Cysts  in  the  thyroid  body  Rve  of  more  common  occurrence 
than  pulsating  bronchoceles,  and  sometimes  equally  difficult  of  diagno- 
sis. Dupuytren  has  pointed  out  that,  when  these  cysts  are  tapped,  the 
pulsation  often  becomes  stronger,  and  the  fluid,  which  on  first  flowing  is 
sei'ous,  may  at  last  become  pure  arterial  blood,  so  that  the  Surgeon  may 
suspect  that  he  has  punctured  an  aneurism. 

Treatment. — Digital  Compression  has  of  late  years  been  success- 
fully employed  for  the  treatment  of  carotid  aneurism.  A  case  of 
aneurism  of  the  common  carotid  artery,  cured  by  intermittent  digital 
compression,  has  been  recorded  by  Rouge  of  Lausanne.  The  patient 
was  a  male,  aged  68.  Compression  was  made  by  placing  the  thumb 
against  the  anterior  edge  of  the  sterno-mastoid  and  the  next  three 
fingers  under  the  posterior  edge  of  the  muscle;  the  artery  was  thus 
seized  and  compressed.  This  avoided  any  pressure  on  the  pneu mo- 
gastric  nerve,  which  was  supposed  to  be  the  cause  of  the  pain  usually 
caused  by  attempts  to  compress  the  carotid.  The  compression  was 
applied  for  seventeen  days  during  seven  or  eight  hours  each  day;  and 
at  the  end  of  the  time  the  man  was  cured.     In  addition  to  this,  Holmes 


LIGATURE    OF    THE    CAROTID    ARTERY.  99 

has  collected  four  successful  cases  by  Shepparrl,  Kerr,  Humphry,  and 
Gay,  and  two  unsuccessful  by  De  Castro  and  Delore.  The  pressure 
should,  if  possible,  be  applied  aboA^e  the  transverse  process  of  the  sixth 
cervical  vertebra,  so  as  to  avoid  compressing  the  vertebral  artery  at  the 
same  time. 

Ligature. — Since  the  time  when  Sir  A.  Cooper  first  ligatured  the 
carotid,  in  1805,  the  means  on  which  the  Surgeon  almost  always  relies 
for  the  cure  of  aneurism  of  this  vessel  is  deligation  of  the  artery  at  a 
distance  from  the  sac. 

When  the  aneurism  is  so  situated  that  a  sufficient  extent  of  healthy 
vessel  exists  between  the  sternum  and  the  base  of  the  tumor  to  admit 
of  the  application  of  a  ligature,  the  Hunterian  operation  may  be  prac- 
tised. If,  however,  the  root  or  lower  portion  of  the  artery  be  so  involved 
that  there  is  no  i"Oom  to  apply  the  ligature  between  the  heart  and  the 
seat  of  the  disease,  the  distal  operation  may  be  performed. 

Ligature  of  the  Carotid. — When  the  Surgeon  can  choose  the 
seat  at  which  to  ligature  the  artery,  he  usually  selects  the  part  of 
the  vessel  which  bisects  the  angle  formed  by  the  anterior  edge  of  the 
sterno-mastoid  with  the  orao-hyoid  muscle.  The  course  of  the  artery 
is  marked  by  a  line  drawn  from  the  sterno-clavicular  articulation  to 
a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid  pro- 
cess. The  artery  is  reached  by  making  an  incision,  about  three  inclies 
in  length,  over  this  course  upon  the  anterior  edge  of  the  sterno-mastoid, 
which  is  the  directing  line  and  a  sure  guide  to  the  artery.  After  dividing 
the  integument,  the  platysraa,  the  subcutaneous  fascia,  and  areolar  tis- 
sue, and  turning  outwards  the  edge  of  tlie  sterno-mastoid,  the  sheath  of 
the  vessel  is  exposed.  This  must  then  be  carefully  opened  towards  its 
inner  side  over  the  artery  and  not  over  the  vein,  any  branches  of  the 
descendens  noni  nerve  being  avoided.  After  opening  the  la3'er  of  cer- 
vical fascia  common  to  both  vessels  and  the  pneumogastric  nerve,  the 
special  sheath  of  the  artery  must  be  carefully  opened  until  the  external 
coat  is  seen.  The  needle  is  then  passed  between  this  sheath  and  the 
external  coat  through  the  loose  areolar  tissue  naturally  found  in  this 
situation.  If  this  be  carefully  done  it  is  almost  impossible  to  wound  the 
vein  or  pick  up  the  nerve.  If,  however,  the  true  sheath  of  the  artei'y 
be  not  opened,  either  of  these  accidents  may  happen.  The  needle  must 
be  passed  from  without  inwards,  between  the  vein  and  artery  (Fig.  330). 
In  performing  this  operation,  subcutaneous  vessels  are  occasionally 
wounded,  which  may  bleed  rather  freely  ;  if  so,  they  should  be  ligatureil. 
When  tlie  sheath  is  opened,  the  jugular  vein  sometimes  swells  up  con- 
siderabl}',  so  as  to  obscure  the  artery,  but  by  being  drawn  aside  witli  a 
retractor,  or  repressed  bj'  the  assistant's  finger,  all  difficulty  from  this 
source  will  cease.  The  pneumogastric  nerve  is  not  seen,  as  it  lies  deeply 
behind  the  vessels,  and  is  drawn  aside  with  the  vein.  If  the  aneurism 
have  attained  a  very  considerable  size,  extending  low  in  the  neck,  and 
not  leaving,  perliaps,  more  than  one  inch  of  clear  space  above  the  clavi- 
cle for  the  Surgeon  to  operate  in,  the  difficulties  are  necessarily  very 
greatly  increased  ;  and  here  the  best  plan  will  be  to  divide  the  tendon 
of  the  sterno-mastoid  muscle,  so  as  to  give  additional  space.  The 
external  portions  of  the  sterno-hyoid  and  sterno-thyroid  muscles  may 
likewise  be  cut  across  for  the  same  purpose.  The  jugular  vein  in  this 
situation  lies  considerabl}'  to  the  outside  of  the  artery  (Fig.  381). 

After  ligature  of  the  carotid  artery,  the  blood  is  so  freely  conveyed 
to  the  distal  side  of  the  vessel,  by  the  free  communication  subsisting 
between  the  arteries  of  opposite  sides  within  the  cranium,  that  a  continu- 
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ance  and  return  of  pulsation  in  the  sac  is  of  common  occurrence.  This 
condition,  however,  usually  disappears  after  a  time  by  the  gradual  con- 
solidation of  the  tumor,  and  indeed  may  generally  be  looked  upon  as  a 
favorable  sign;  being  very  seldom  associated  with  those  cerebral  symp- 


Fig.  380. — Incision  for  Ligature  of  the  Carotid  Artery. 


Fig.  3S1.— Diagram  of  Left 
Commoii  Carotid  Artery  as 
seat  of  ligature.  Sterno- 
mastoid  much  drawn  aside. 
Sheath  opened. 

A.  Common  Carotid. 

V.  luternalJuguIar Vein. 

N.  Pneumo-gastric  Kerve, 
■with  branches  of  descend- 
ens  noni. 

M.  Omohyoid  muscle. 


toms  that,  as  will  immediately  be  explained,  commonly  prove  fatal  after 
this  operation.  It  is  interesting  to  observe  that  the  collateral  supply, 
after  the  ligature  of  the  common  carotid,  is  not  afforded  by  any  of  the 
branches  of  the  corresponding  vessel  of  the  opposite  side,  but  by  the 
subclavian  artery  of  the  same  side.  In  a  case  related  by  Porter,  in  which 
the  right  carotid  had  been  tied,  the  subclavian  and  vertebral  arteries  on 
the  same  side  were  enlarged  to  at  least  double  their  natural  diameters, 
and  the  chief  communications  outside  the  skull  took  place  between  the 
superior  and  inferior  thyroid  arteries,  which  were  enlarged  ;  whilst  inside 
the  cranium  the  vertebral  took  the  place  of  the  internal  carotid. 

Sup^mration  of  the  sac  is  not  of  very  uncommon  occurrence  after  the 
ligature  of  the  carotid  for  aneurism — sometimes  even  after  so  consider- 
able an  interval  as  eight  months,  as  happened  in  a  case  related  b_y  Post. 
In  the  majority  of  these  instances,  the  patient  eventually  does  well;  but 
death  may  result  by  the  tumor  pressing  upon  the  pharynx  and  larynx, 
or  by  the  occurrence  of  secondary  haemorrhage,  which  may  take  place 
either  from  the  part  to  which  the  ligature  has  been  applied,  or  from  the 
suppurating  sac.  In  the  first  instance,  it  usually  occurs  about  the  period 
of  the  separation  of  the  ligature ;  in  the  second,  it  may  happen  at  a  con- 
siderably later  period,  even  after  many  weeks.  As  the  suppuration  is 
often  due  in  all  probability  to  the  proximity  of  the  wound  and  the  liga- 
ture to  the  aneurism,  it  has  been  suggested  that,  in  such  cases,  it  might 
be  safer  to  anticipate  it  by  laying  open  the  sac  after  the  application  of 
the  ligature  on  tlie  proximal  side,  and  tying  the  vessel  again  on  the  distal 
side,  thus  performing  a  combination  of  Anel's  and  the  old  operation.  It 
would  appear,  however,  as  if  this  were  only  substituting,  with  certainty, 
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one  evil  for  another  that  maj'  veiy  possibly  be  avoided.  Besides  these, 
which  may  be  hooked  upon  as  the  ordinary  accidents  following  the  appli- 
cation of  a  ligature  for  aneurism,  deligation  of  tlie  carotid  artery  occa- 
sionally gives  rise  to  serious  and  even  fatal  disturbance  of  the  circulation 
within  the  cranium. 

Effects  on  the  Brain  of  Ligature  of  one  or  both  Carotids 

Many  experiments  have  been  made  b}'  Meyer,  Jobert,  and  others,  upon 
the  lower  animals,  with  the  view  of  determining  the  effect  produced  on 
the  brain  by  the  ligature  of  the  carotid  arteries.  But  the  deductions 
from  these  are  of  no  value  whatever  when  applied  to  the  human  subject, 
for  the  simple  reason  (which  appears  to  have  been  strangely  overlooked), 
that  in  many  of  the  lower  animals  on  which  the  observations  were  made, 
as  the  dog  and  rabbit,  for  instance,  the  common  carotid  arteries  are  of 
secondary  importance  so  far  as  the  cerebral  circulation  is  concerned, 
lieing  destined  principally  for  the  supply  of  the  external  parts  of  the 
head — the  brain  deriving  its  cliief  supply  from  the  vertebrals;  whilst  in 
other  animals,  as  the  horse,  the  brain  derives  nearly  the  whole  of  its 
blood  from  the  carotids,  and  but  a  very  small  quantity  from  the  verte- 
brals. Hence,  in  one  case  the  carotids  may  be  ligatured  without  danger, 
whilst  in  the  other  their  deligation  is  inevitably  fatal.  The  statistics  of 
ligature  of  the  carotid  in  the  human  subject  have  been  collected  by  Nov- 
ris,  Ehrmann,  and  others;  and  more  recently  by  Pilz  of  Breslau  (Archiv 
fur  Klinische  Ghirurgie,  1868),  who  has  collected  600  cases  of  the  ope- 
ration, including  27  in  which  the  artery  was  tied  on  both  sides.  The 
causes  which  led  to  the  operation  were,  haemorrhage,  in  228  cases  ;  aneu- 
rism, in  87  ;  erectile  and  other  tumors,  142;  extirpation  of  tumors,  71  ; 
cerebral  affections  (epilepsy,  &c.),  34 ;  and  in  38  instances  the  distal 
operation  was  performed  for  aneurisms  of  the  aorta  and  innominate 
artery.  In  the  228  cases  of  ligature  for  haemorrhage,  the  presence  of 
cerebral  symptoms  is  noted  in  69  out  of  167 — no  information  being  given 
in  regard  to  61;  and,  in  these  69  cases,  death  took  place  in  40.  Ex- 
cluding, however,  these  from  calculation,  inasmuch  as  the  brain-disorder 
may  have  been  in  many  due  to  the  haemorrhage  rather  than  to  tlie  ope- 
ration, we  derive  from  Pilz's  statistics  the  following  table  showing  the 
propox'tionate  frequency  of  the  occurrence  of  cerebral  disease  and  of 
deaths  from  this  cause. 


TABLE  OF  LIGATURE  OF  CAROTID  FOLLOWED  BY  CEREBRAL  DISEASE. 


CA0SE  OP  OPEEATION. 

NUMBER 
OF  CASES. 

CASES  TN  WHICH 
CEREBRAL  AF- 
FECTION EN- 
SCED. 

DEATHS 

PROM 

CEREBRAL 

DISEASE. 

DEATHS 
FROM  ALL 
CAUSES. 

NO  RECORD 
REGARDING 
CEREBRAL 
SYMPTOMS. 

Anearism 

Erectile  and  other  Tumors 
Extirpation  of  Tumors 
Cerebral  Affections  .     . 
Distal  Operation  .... 

87 
142 
71 
34 
38 

32 
32 
13 
8 
11 

96 

16 

20 
8 

"7 

31 
49 
2ft 

1 
25 

5 
3 

8 
3 
0 

372 

51 

131 

19 

By  this  it  will  be  seen  that  the  most  common  cause  of  death  after  liga- 
ture of  the  carotid  is  cerebral  disease  induced  by  the  operation  (as  was, 
I  believe,  first  pointed  out  by  Chevers) :  and  this  result  appears  to  have 
been  relatively  more  frequent  after  the  distal  than  after  the  Hunterian 
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operation.  If  to  these  cases  we  add  14  in  which  the  bracliio-cephalic 
artery  was  ligatured,  we  get  a  total  of  386  cases,  of  which  9fi  were 
attended  by  cerebral  symptoms;  or,  as  nearly  as  possible,  25  per  cent. 

We  should  necessarily  expect  that,  in  those  cases  in  which  both  vessels 
had  been  ligatured,  there  would  be  a  greater  tendency  to  cerebral  dis- 
turbance than  in  those  in  which  only  one  had  been  deligated.  It  would 
however  appear,  as  is  shown  by  the  following  table,  that  of  twentj^-seven 
instances  in  which  the  double  operation  has  been  performed,  deatli  is 
recorded  to  have  happened  but  in  two  cases  from  this  cause ;  while  in 
another,  in  which  convulsions  took  place,  a  fatal  result  did  not  occur, 
and  three  other  cases  were  attended  by  mere  temporary  disturbance  of 
vision.  In  the  only  case  (that  of  Mott,  No.  16)  where  both  carotids  were 
ligatured  simultaneously,  witli  an  interval  of  only  a  few  minutes  between 
the  operations,  coma  and  death  resulted. 


CASES  OF  LIGATURE  OF  BOTH  CAROTIDS. 


OPERATOR. 

age. 

DISEASE. 

DATES  OF  LIGATURE. 

RESULTS. 

].    DUPTIYTBEN 

Aneurism  by 

Right  carotid  tied  by  Dupuy- 

Delirium,   hemiple- 

and 

anastomosis  of 

tren  in  1819;  left  by  Robert 

gia    of    left    side, 

Robert. 

scalp. 

for  extension  of  di.-iease  in 

1857. 

and  death. 

2.  Macgill. 

Fungous  tumor 
of  both  orbits. 

Interval  of  a  month. 

Recovered. 

S.  Ullman. 

20 

Erectile  tumor 

Left    tied   first,    1823;    right 

Death  on  third  day 

of  orbit. 

one  year  afterwards. 

by  haemorrhage. 

4.    MOSSKY. 

20 

Aneurism  by 

anastomosis  of 

scalp. 

Left  carotid,  Sept.    20  ;    right 
carotid,  Oct.  2,  1827. 

Recovered. 

5.    MOLLEE. 

^ 

Erectile  tumor. 

Sept.   13,  1831,  and  Jan.   28, 
1832. 

Recovered. 

6.   Preston. 

60 

Epilep.sy;  hemi- 
plegia. 

Right  carotid   tied  Aug.   23; 
left  carotid,  Nov.  14,  1831. 

Recovered. 

7.   Preston. 

24 

Partial  paralysis 
and  headache. 

Right  carotid,   Sept.    7;    left, 
Oct.  10,  1831. 

Recovered 

8.  Pheston. 

Epilepsy. 

Tied  at  interval  of  month. 

Recovered. 

9.    KUHL. 

63 

Aneurism  by 

Left  carotid.   May  24,    18.34; 

Recovered  ;       con- 

anastomosis of 

right  on  Aug.  4,  same  year. 

vulsions  after  each 

scalp. 

operation. 

10.  r.  H.  Hamil- 

18 

Epilepsy. 

Right    carotid,     Aug.    1838; 

Recovered. 

ton. 

left,  March,  1839. 

11.  Velpeau. 

29 

Aneurism  by 

anastomosis  of 

both  orbits. 

Right    carotid   first,    August, 
1839;       left,     about      three 
months  afterwards. 

Recovered 

12.    PiROGOFF. 

20 

Haemorrhage 

Left  carotid,  Jan.    16,   1843; 

Headache        and 

from  aneurism 

right,  Jan.  9,  1844. 

vomiting     after 

by  anastomosis 

each  operation : 

of  scalp. 

recovery. 

1.3.   Ellis. 

21 

Secondary 
hssmorrhage  fol- 
lowing gunshot 
wound  of  tongue. 

Interval    of    four-and-a-half 
days. 

Cured. 

14.  J.    M.   War- 

23 

Erectile  tumor 

Tied   left,    October  5 ,    right, 

Cured 

ren 

of  face. 

Nov.  7,   1845. 

15.  Robert. 

Aneurism  by 

Left  on  June  5,  1846;    right 

Headache  :    tempo- 

anastomosis of 

on  Feb.  22,  1847. 

rary    disturbance 

forehead. 

of     vision  :     re- 
covery. 

16.   Mott. 

Carcinoma  of 
parotid. 

Interval  of  fifteen  minutes. 

Coma,    and    death 
in  24  houi-s. 

17.   Mott. 

Epilepsy. 

Interval  of  half  a  year. 

Recovered. 

(Second  ease.) 

18.  Blackman. 

15 

Fungus  of  nasal 

Right  first;  left,  three  weeks 

Temporary   loss   of 

foSSSB. 

later. 

vision  of  left  eye  : 
recovery 

LIGATURE    OF    BOTH    CAROTIDS. 
CASES  OF  LIGATURE  OF  BOT[I  CAROTIDS — (continued). 
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OPERATOR. 

age. 

DISEASE. 

DATES  OF  LIGATURE. 

RESULTS. 

19.    MUSSEY. 

19 

Erectile  tumors. 

Left  first ;    right,  one  month 
after. 

Temporary  derange- 
ment of  vision  : 
recovery. 

20.  Revnolds 

Aneurism  by 

Right  carotid  tied  by  Reynolds 

Recovery. 

and 

nnustomosis. 

in  1844;  left  by  Van  Buren 

Van  Buren. 

in  1850. 

21.  Parker. 

45 

Carcinoma  of 
iintrura. 

Interval  of  thirty-two  days. 

Death. 

22.  Wood. 

53 

Encephaloid  of 

Right  carotid,  July  18;    left, 

After  second  opera- 

antrum. 

Dec.  26,  1856. 

tion  the  tumor 
dimini.«hed  :  then 
diarrhoea,  rigors, 
delirium,  exhaus- 
tion, and  death  on 
sixtieth  day. 

23.  G.  C.  E. 

20 

Epilepsy. 

Left  carotid,    Dec.  2;    right, 

Recovered. 

Weber. 

Dee.  19,  1857. 

24.  Caknochan. 

Large  morbid 
growth  of  face 
(elephantiasis). 

Right  carotid  tied,  Nov.  1858; 
left,  June,  1859. 

Cured. 

25.  LoNGMOHE. 

Gunshot  wound. 

Risiht,    May    12,    1863;     left, 
May  18. 

Death  in  thirty- 
eight  hours. 

26.   Billroth. 

27 

Ulceration  of 

Rii;ht  carotid,   Dec.  13;   left, 

Return    of  hffimor- 

carotid  from 

Dec.  26,  1864. 

rhageonsi.xteenth 

syphilitic  caries 

day :    death  from 

of  petrous  bone; 

exhaustion  :       no 

haemorrhage. 

cerebral  symp- 
toms. 

27.    BUENGER. 

34 

Aneurism  by 

Left   tied  for   the    aneurism ; 

Disorganization    of 

anastomosis  and 

five    years    afterwards     tiie 

right      eye  :       re- 

wound. 

right,  for  a  suicidal  wound. 

ciivery. 

After  a  careful  oxanunation  of  this  subject,  I  tliink  we  are  warranted 
in  coming  to  the  following  conclusions.  1.  Ligature  of  one  carotid 
arteiy  is  followed  by  cerebral  disturbance  in  more  than  one-fourth  of 
the  cases,  above  one-half  of  which  are  fatal.  2.  When  the  two  carotids 
are  ligatured  toith  an  interoal  of  some  days  or  weeks,  the  operation  is 
not  more  frequentl}^  followed  by  cerebral  disturbance  than  when  only 
one  is  tied.  3.  Pathological  investigation  has  shown  that,  if  the  vessels 
be  gradually  and  successivel}'^  obliterated,  the  patient  may  live,  although 
one  carotid  and  one  of  the  vertebral,  arteries  have  been  occluded  by  dis- 
ease and  the  other  carotid  ligatured,  as  in  a  case  related  by  Rossi.  4. 
As  in  a  case  recorded  by  Davy,  an  individual  may  even  live  for  a  con- 
siderable time,  though  both  carotids  and  both  vertebrals  be  occluded — 
the  cerebral  circulation  being  maintained  through  the  medium  of  the 
anastomoses  of  the  inferior  and  superior  th3a-oids  and  the  deep  cervical 
with  the  occipital  artery.  5.  The  reason  why  more  or  less  extensive 
obstruction  by  disease  of  the  arteries  leading  to  the  brain  may,  as  appears 
from  pathological  records,  be  unattended  by  cerebral  disturbance,  while 
this  so  frequently  follows  ligature,  is  (as  has  been  pointed  out  by  Pilz), 
that  in  the  former  case  the  obstruction  is  gradual,  so  that  the  collateral 
circulation  has  time  to  be  established,  while  in  the  latter  the  interruption 
is  sudden. 

The  Cerebral  Symptoms  that  arise  from  the  ligature  of  one  or  both 
carotids  may  be  such  as  depend  upon  a  diminished  supply  of  blood  sent 
to  the  brain ;  consisting  of  twitchings,  tremblings  or  convulsive  move- 
ments, syncope  or  giddiness,  with  paral3'sis,  sometimes  with  complete 
hemiplegia  of  the  side  opposite  to  that  of  the  ligatured  vessel,  troubled 
vision,  and  deafness.     In  other  cases  they  appear  to  arise  from  increased 
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pressure  upon  the  brain — drowsiness,  stujior,  coma,  und  apoplex}-  super- 
vening. To  a  tliiid  ordei'  oT  symptoujs  belong  those  that  are  of  an  in- 
flammatorN'  character,  usually'  coming  on  a  lew  hours  after  the  operation. 

The  cause  of  these  symptoms  is  certainly  the  disturbance  of  the  cere- 
bral circulation,  induced  by  the  ligature  of  the  carotid.  When  a  con- 
siderable portion  of  the  supply  of  blood  to  the  brain  is  suddenly  cut  off, 
two  sets  of  symptoms  may  ensue — one  immediate^  the  other  remote. 
Tiie  immediate  symi)toms  are  those  that  generally  result  from  functional 
disturbance  of  tlie  brain,  consequent  upon  too  small  a  supply  of  arterial 
blood.  They  consist  of  sjncope,  trembling,  twitches,  giddiness,  impair- 
ment of  sight,  and  at  last  hemiplegia.  After  this  condition  has  been 
maintained  for  a  few  days,  the  nutrition  of  the  organ  becomes  materially 
affected,  and  softening  of  the  cerebral  substance  takes  i)lace ;  giving  rise 
to  a  new  and  more  serious  set  of  sj'inptoms  indicative  of  this  patholo- 
gical condition,  such  as  convulsions,  paralj'sis,  and  death.  In  other 
cases  congestion  ma}'  come  on,  either  by  the  interference  with  the  return 
of  blood  through  the  jugular  vein,  or  as  a  consequence  of  that  venous 
turgidity  which  we  commonly  observe  after  the  ligature  of  a  main  arte- 
rial trunk;  or  perhaps  coma  may  be  induced  by  apoplectic  effusion  into 
a  softened  portion  of  the  organ. 

Inflammation  of  the  brain  may  come  on  immediately  after  the  appli- 
cation of  the  ligature,  being  apparentl}^  at  once  induced  by  the  disturb- 
ance of  the  circulation.  In  other  cases  it  occurs  at  a  later  period,  as  the 
result  of  alteration  in  the  structure  of  the  organ. 

Effects  on  the  Lungs Besides  the  brain,  the  lungs  are  not  un- 
commonly secondarily  affected  after  ligature  of  the  carotid.  To  this 
condition  special  attention  has  been  directed  by  Jobert  and  Miller.  The 
lungs  appear  to  become  greatly  congested,  and  have  a  tendency  to  run 
into  a  low  form  of  inflammation.  The  cause  of  this  congestive  condition 
of  the  lungs  is  extremel^^  interesting.  It  cannot  be  owing  to  the  simple 
obstruction  of  the  passage  of  the  blood  through  the  carotid  causing  a 
disturbance  in  the  balance  of  the  circulation,  and  thus  a  tendency  to  in- 
ternal congestion  ;  for,  if  this  were  the  cause,  we  ought  to  meet  with  it 
generally  after  ligature  of  the  arteries  of  the  first  class.  Nor  can  it  be 
owing  to  any  injury  sustained  by  the  eighth  nerve  during  the  deligation 
of  the  arter^v  ;  as  in  many  of  the  instances  in  which  it  is  stated  to  have 
occurred,  there  was  no  evidence  of  that  nerve  having  been  exposed  or 
damaged,  and  every  reason,  from  the  known  skill  of  the  operators,  to 
believe  the  contrary.  I  am  rather  inclined  to  look  upon  the  unusually- 
frequent  occurrence  of  pulmonic  congestion  after  ligature  of  the  carotid, 
as  a  secondary  condition  consequent  upon  a  derangement  in  the  func- 
tions of  the  brain  and  medulla  oblongata,  primarily  induced  by  the  dis- 
turbed state  of  the  circulation  through  that  organ  :  for  we  know  that 
Siuy  cause  which  depresses  the  activity  of  the  nervous  centres  tends  to 
diminish  proportionately  the  freedom  of  the  respiratory  movements,  and 
thus,  by  interfering  with  the  due  performance  of  the  act  of  respiration, 
disposes  to  congestion  of  the  lungs,  just  as  we  observe  to  happen  in  in- 
juries of  the  head,in  apoplexy,  and  in  the  operation  of  the  sedative  poisons. 
It  would  appear  from  the  detail  of  some  of  the  recorded  cases,  as  well  as 
from  Jobert's  experiment,  that  blood-letting  is  of  considerable  service  in 
the  removal  of  this  condition,  and  should  consequentl}^  not  be  omitted. 

Ligature  of  the  Carotid  on  the  Distal  Side  of  the  Sac. — 
Aneurism  of  the  carotid  artery,  occurring  low  in  the  neck,  does  not 
admit  the  application  of  a  ligature  on  the  cardiac  side  of  the  tumor. 
What,  then,is  to  be  done  in  such  a  case  as  this?  Should  it  be  left  to 
the  remote  chance  of  a  spontaneous  cure,  or  should  it  be  subjected  to 
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surgical  interference?  Spontaneous  cure  in  carotid  aneurism  lias  never 
3'et,  I  believe,  been  met  vvitli.  The  Surgeon,  tlierefore,  must  endeavor 
to  treat  the  disease  b}'  ligature.  Two  plans  of  treatment  are  open  to 
him — either  to  deligate  the  innominate  artery,  or  to  tie  the  carotid  on 
the  distal  side  of  the  tumor.  The  first  alternative  may  fairly  be  set 
aside  ;  for  not  only  are  tiie  cases  in  which  it  is  possible  to  find  room 
between  the  sternum  and  the  sac  extremely  I'are,  but,  even  were  such  an 
instance  to  present  itself,  few  Surgeons  would,  I  think,  be  justified  in 
undertaking  an  operation  which  has  only  once  succeeded,  even  (p.  118) 
in  the  most  skilful  hands;  we  are  consequentl}^  reduced  to  the  alterna- 
tive of  ligaturing  the  artery  on  the  distal  side  of  the  sac.  But  although 
this  operation  is  the  onlj-  alternative  that  presents  itself,  yet  its  appli- 
cation in  practice  is  attended  by  serious  difiiculties  and  perplexities ; 
for  the  Surgeon  must  be  able  to  satisfy  himself  that  it  is  actually  an 
aneurism  of  the  root  of  the  carotid  with  which  he  has  to  do,  and  that  it 
is  not  the  trunk  of  the  innominate  or  the  arch  of  the  aorta  that  is 
affected.  The  difficulty  in  doing  this  is  far  greater  than  would  at  first 
appear  ;  for,  on  examining  the  details  of  eight  cases  in  which  the  distal 
operation  has  been  performed  for  supposed  carotid  aneurism,  three  must 
be  excluded  ;  as,  after  death,  the  tumor  was  found  to  arise  from  the 
aortic  arch.  In  the  annexed  table  will  be  found  the  result  of  seven 
cases,  in  which  the  carotid  arter}'  has  been  tied  for  aneurism  of  its  root 
on  the  distal  side  of  the  sac.  I  have  excluded  an  eighth  case,  as  there 
is  reason  to  believe  that  in  it  the  artery  was  not  ligatured,  but  a  portion 
of  the  sheath  accidentally  tied  instead — an  accident,  by  the  way,  which 
Sedillot  has  witnessed,  which  Norris  states  also  to  have  occurred  at  the 
New  York  Hospital,  and  which  I  have  known  happen  to  a  most  excel- 
lent Surgeon  in  the  case  of  ligature  of  the  femoral  arter^'. 


ANEURISMS  OF  ROOT  OF  CAROTID  TREATED  BY  LIGATURE  ON  DISTAL  SIDE. 


OPERATOR. 

SEX. 

AGE. 

RESULT. 

CAUSE  OF  DEATH. 

REMARKS. 

L   Wardrop. 

f. 

fi.S 

Recovered. 

.... 

Tumor     dimini.'hed      until     fiftli 

182(i. 

day  ;  then  infl.imed,  suppu- 
rated, and  burst.  The  patient 
recovered,  and  was  alive  three 
years  after  operation 

2    Lambert. 

f. 

49 

Successful 

Haemorrhage 

Tumor    diminished    after    opera- 

)S27. 

so  far  as 

from  upper 

tion,  and  became  consolidated  ; 

aneurism   was 

portion  of 

sac  filled  with  firm  coagulum. 

concerned. 

artery. 

and  lower  piirt  of  artery  closed  ; 
ulceration  into  artery,  just 
above  part  ligatured  ;  vessel 
dilated  where  ligatured. 

.S.   Bosii 

f 

36 

Recovered. 

Suffocation  was  imminent  before 

1827. 

operation  ;  tumor  became  ra- 
pidly diminished  after  ligature. 
Alive  three  weeks  afterwards. 

4.  Mont- 

TU. 

30 

Died. 

Snc  suppu- 

Aneurism   of   arch    also.        Left 

gomery. 

rated. 

carotid  tied. 

1829. 

5.    COLTON  DE 

f. 

63 

Recovered. 

Tumor  and  pulsation  diminished. 

NOYOU. 

Alive  and  well  three  years  af- 

1840. 

terwards. 

6.  Demme. 

m. 

38 

Died. 

Suppuration 

of  sac: 
haemorrhage. 

Aneurism  of  arch  :  double  aneu- 
rism of  carotid. 

7.  Lane. 

m. 

36 

Died. 

Inflammation 

Tumor  Qlled  with  layers  of  coagu- 

1852. 

68th  d;iy. 

of  lungs. 

lum.  Ulcerated  opening  com. 
munieating  with  apex  of  left 
lung.     Left  carotid  tied. 
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On  analysing  the  cases  in  which  the  trunk  of  the  common  carotid  has 
been  ligatured  on  the  distal  side  of  an  aneurism  of  the  root  of  that  ves- 
sel, there  are  several  points  of  interest  that  arrest  our  attention.  Thus 
we  find  that  in  every  case  the  tumor,  immediately  on  the  ligature  being 
tightened,  underwent  a  considerable  diminution  in  its  bulk,  with  corru- 
gation of  the  integuments  covering  it,  and  considerable  subsidence  in 
the  force  of  its  pulsations.  In  one  case — that  of  Bush — respiration, 
which  before  the  operation  had  been  attended  with  great  difficulty, 
became  easy ;  and  in  two  others  inflammation  of  the  sac  took  place  ; 
being  in  one  (that  of  Wardrop)  unattended  by  bad  consequences,  and 
in  the  other  (Demme's  case)  followed  by  death.  It  is  not  safe  to  deduce 
any  general  conclusion  from  so  small  a  number  of  cases  ;  yet  the  result 
of  these  is  so  uniform,  that  I  have  no  hesitation  in  stating  it  as  ray 
opinion  that,  whether  we  regard  the  principle  on  which  this  operation  is 
founded,  the  amount  of  success  which  has  hitherto  attended  it,  the 
necessarily  fatal  result  of  these  cases  if  left  to  themselves,  or  the  absence 
of  any  other  means  that  liold  out  a  reasonable  hope  of  benefit,  the  Sur- 
geon is  justified  in  resorting  to  the  ligature  of  tlie  trunk  of  the  common 
carotid  on  the  distal  side  of  the  sac,  in  cases  of  aneurism  limited  to  the 
root  of  that  vessel. 

ANEURISM  OF  THE  INTERNAL  CAROTID. 

The  Internal  Carotid  Arter}''  may  be  the  subject  of  aneurism  before 
or  after  it  has  passed  through  the  carotid  canal  and  entered  the  cavity 
of  the  skull.  The  symptoms  of  these  two  classes  of  cases  differ  neces- 
sarily in  almost  every  respect,  as  likewise  do  the  termination  and  the 
susceptibility  of  the  case  to  surgical  interference. 

Extracranial  Aneurism When  an  aneurism  affects  the  trunk  of 

the  internal  carotid  before  its  entrance  into  the  skull,  the  symptoms 
jiresented  b}^  this  disease  do  not  materially  differ  from  those  of  aneurism 
at  the  bifurcation,  or  of  the  upper  part  of  the  common  carotiil,  except 
in  one  important  respect,  which  was,  I  believe,  first  pointed  out  by 
Porter  of  Dublin — viz.,  tendency  to  the  extension  of  the  tumor  inwards 
towards  the  pharynx,  and  to  its  protrusion  into  that  cavitj^  The  reason 
of  this  is  obvious  ;  when  we  consider  the  anatomical  relations  of  the  in- 
ternal carotid  artei'y,  we  at  once  see  that  its  pharyngeal  aspect  is  that 
wliicli,  if  one  may  so  term  it,  is  the  most  superficial,  and  that  between  it 
and  the  surface  the  smallest  amount  of  soft  parts  intervenes — nothing 
lying  between  the  vessel  and  the  mucous  membrane  except  the  thin 
])aper-like  constrictor,  some  lax  areolar  tissue,  and  a  few  filaments  of 
the  superior  laryngeal  nerve;  whilst  externally  there  are  interposed  be- 
tween it  and  the  integument  the  layers  of  the  cervical  fascia,  the  margin 
of  the  sterno-mastoid,  the  digastric  and  three  styloid  muscles,  and  the 
styloid  process. 

When  dilatation,  therefore,  of  the  vessel  takes  place,  it  has  a  necessary 
tendency  to  push  forwards  that  part  of  its  covering  where  it  meets  with 
least  resistance ;  and,  this  being  to  the  pharyngeal  side,  more  or  less 
prominence  will  consequently  be  found  in  this  cavity.  In  a  case  that 
occurred  to  Syme,  this  was  especially  well  marked,  the  aneurism  of  the 
internal  carotid  simulating  closely  an  abscess  of  the  tonsil.  In  two 
cases  related  by  Porter  in  the  seventeenth  volume  of  the  Dublin  Journal 
of  Medical  Science,  this  was  one  of  the  most  marked  features  :  the 
"appearances  of  the  tumor  (as  seen  by  the  mouth)  were  most  alarming; 
the  pulsation  could  be  distinctly  seen,  and  the  blood  almost  felt  under 
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the  mucous  membrane;  it  seemed  ready  to  give  way  and  burst  into  the 
mouth  every  moment." 

Treatment. — The  treatment  of  these  cases  does  not  differ  from  that 
of  aneurisms  connected  with  the  carotid  arteries,  and  seated  at  the 
upper  part  of  the  neclt ;  but  we  are  not  in  possession  of  a  sufficient 
number  of  facts  to  enable  us  to  determine  with  any  degree  of  precision 
what  the  result  of  surgical  interference  in  them  is  likely  to  be.  If  we 
could  give  an  opinion  from  the  limited  number  of  cases  at  present  before 
the  profession,  we  should  feel  disposed  not  to  entertain  a  very  favorable 
opinion  of  the  result  of  the  Hunterian  operation,  as  applied  to  aneurism 
of  the  internal  carotid  outside  the  skull.  This  is  d()ul)tless  owing  to  the 
situation  of  the  aneurism  against  the  mucous  membrane  of  the  mouth, 
being  such  that  the  surrounding  tissues  do  not  exercise  a  sufficient 
amount  of  pressure  against  the  sac  after  the  ligature  of  the  vessel  to 
allow  the  efficient  deposition  of  lamellated  coaguluni,  and  consequent 
occlusion  of  the  artery  leading  into  it,  which,  in  accordance  with  the 
principles  that  have  been  laid  down  in  speaking  of  the  Hunterian  opera- 
tion, are  necessary  to  success. 

INTRACRANIAL  ANEURISM. 

Aneurisms  within  the  skull  may  arise  from  any  of  the  arteries  that 
are  met  with  in  this  situation,  though  some  are  much  more  liable  than 
others  to  the  occurrence  of  this  disease.  Of  62  cases  noticed  by  Sir  W. 
Gull,  the  basilar  artery  was  the  seat  of  disease  in  20  cases,  and  the  mid- 
dle cerebral  in  15.  In  8  of  the  remaining  cases,  the  internal  carotid  was 
affected  as  it  lay  b}^  the  sella  Turcica;  and  in  6  others  the  anterior  cere- 
bral artery  was  the  seat  of  aneurism.  The  vertebral  arteries  and  tlieir 
branches  were  affected  in  28  cases,  and  the  carotids  and  their  branches 
in  34.  The  greater  frequencj'  of  this  disease  in  the  basilar  artery  may 
probably  be  dependent  on  its  large  size,  and  the  consequentl}^  greater 
impetus  of  the  blood  to  it. 

Causes. — The  causes  of  intracranial  aneurism  are  very  obscure.  It 
might  be  supposed  that  the  comparatively^  small  diameter  of  the  arteries 
within  the  skull  would  render  them  little  liable  to  the  occurrence  of 
spontaneous  aneurism,  were  it  not  that  the  anatomical  characters  and 
physiological  relations  of  these  vessels  predispose  considerably  to  the 
occurrence  of  this  affection  ;  there  being  no  other  set  of  arteries  in  the 
body  of  the  same  size  as  these  within  the  skull  in  which  spontaneous 
aneurism  so  frequently  occurs.  This  can  only  be  accounted  for  by  the 
thinness  of  their  coats  and  want  of  an  external  cellular  sheath  rendering 
them  unable  to  support  the  increased  pressure  from  within,  to  which 
they  are  occasionally  subjected  in  consequence  of  the  alteration  in  pres- 
sure of  the  cerebral  circulation  at  different  periods,  the  result  of  some 
variation  in  the  relative  quantities  of  the  different  fluids  within  the 
skull,  or  of  determination  of  blood  to  the  brain.  This  would  more  par- 
ticularly be  the  case  if  their  natural  elasticity  had  already  been  impaired 
bj'  the  occurrence  of  atheromatous  or  other  degeneration  of  their  coats. 
As  these  changes  are  the  natural  consequences  of  advance  in  age,  we 
shall  find  the  tendency  to  the  occurrence  of  this  disease  increase  with 
advancing  years.  Thus,  according  to  Sir  William  Gull,  of  58  eases  in 
which  the  patient's  age  is  given,  only  12  cases  occurred  in  persons  under 
twenty-five,  5  of  the  patients  being  under  twenty  ;  of  the  remaining  46 
cases,  13  occurred  in  persons  under  forty;  of  the  remaining  33,  29  were 
met  with  between  forty  and  sixty,  and  4  in  persons  above  sixty.    Of  the 
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58  cases,  35  were  males,  and  23  females.  Church  believes  that,  in  the 
young,  intracranial  aneurism  is  due  to  embolism;  partial  obstruction 
and  consequent  dilatation  of  the  arter}'^  leading  to  interference  with  its 
nutrition  and  degeneration  of  its  coats. 

The  immediate  exciting  cause  of  the  disease  is  most  commonly  involved 
in  obscurity:  sometimes  it  may  be  traced  to  a  blow  on  the  head,  to  a 
fall  or  concussion,  or  to  excess  in  drinking;  but  more  frequently  the 
s3'mptoms  manifest  themselves  suddenly,  without  being  in  any  way  at- 
tributable to  such  external  influences,  and  occur  in  vigorous  and  appa- 
rently healthy  persons. 

Pathology. — Intracranial  aneurisms  are  almost  always  formed  by 
tiie  uniform  dilatation  of  the  whole  of  the  calibre  of  the  artery — the 

false  or  sacculated  variety  being  rarely 
if  ever  met  with  :  I  am  not  acquainted 
with  any  instance  of  this.  The  coats 
of  the  arteries  in  this  situation  being 
xery  thin,  and  unprovided  with  any 
external  cellular  sheatii  that  would 
support  the  impetus  of  the  blood,  rup- 
ture of  the  vessel  would  rather  occur 
than  partial  dilatation,  if  one  portion 
only  of  the  circumference  were  diseased. 
Occasionally,  though  rarely,  the  dilata- 
tion is  fusiform :  when  this  does  occur, 
it  is  probably  confined  to  the  basilar 
artery  (Fig.  382). 

The  disease  would  appear  to  be  of 
slow  growth,  and  the  sac  sometimes 
becomes  filled  with  laminated  coagula 
so  completely  as  to  occlude  the  orifice 
of  the  artery  from  which  it  springs. 

The  size  that  aneurism  in  this  situ- 
ation attains  before  death  results  is 
sometimes  considerable:  thus,  in  a  case  of  aneurism  of  the  basilar  arterj'^, 
that  occurred  some  years  ago  at  the  University  College  Hospital,  the 
tumor  was  nearly  as  large  as  a  walnut;  in  another  case,  in  the  same 
hospital,  it  somewhat  exceeded  this  size.  R.  W.  Smith,  in  the  Dublin 
Journal  of  Medical  Science^  vol.  xxv.,  mentions  a  case  of  multilocular 
aneurism  of  the  left  posterior  cerebral  artery  as  large  as  a  small  apple; 
and  Serres,  one  as  large  as  a  hen's  egg.  On  the  other  hand,  they  occa- 
sionally prove  fatal  by  rupture  before  having  reached  more  than  a  very 
small  size — not  larger  than  a  pea  or  a  nut. 

It  is  seldom  that  more  than  one  of  the  arteries  of  the  brain  suffer 
aneurismal  dilatation.  In  the  Museum  of  the  College  of  Surgeons, 
however,  are  the  preparations  (Nos.  1687  and  1688)  of  aneurismal  dila- 
tation of  both  internal  carotid  arteries,  resembling  "two  bulbs  about 
five-eighths  of  an  inch  in  diameter,  filling  up  the  hollow  on  each  side  the 
sella  Turcica,  which  were  evidently  dilatations  of  the  carotid  arteries  ; 
and  from  their  being  filled  with  laminae  of  coagulated  blood,  there  could 
be  little  doubt  of  their  being  aneurisms  of  these  arteries.  The  one  on 
the  left  side  was  the  largest;  that  on  the  right  side  communicated  with 
the  cavity  of  the  artery,  which  was  not  the  case  with  the  other." 

A  case  occurred  in  University  College  Hospital  some  years  ago,  under 
the  care  of  A.  T.  Thomson,  in  which  a  somewhat  similar  condition  existed. 
A  man,  forty-nine  years  of  age,  had  fallen  on  his  head  some  months  be- 


F'g.  3S2. — Fusiform  Aneurism  of  Basilar 
Artery  laid  open. 
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fore  admission  into  the  Hospital.  Since  then  he  had  been  garrulous, 
silly,  and  very  irritable — becoming  readily  intoxicated.  He  suddenly 
became  insensible  and  comatose,  with  vomiting  and  laborious  breathing; 
he  could  close  both  eyes,  but  the  right  pupil  was  dilated  ;  the  left  side 
was  paralysed.  He  wsis  treated  for  apoplexy,  and  became  slightly  bet- 
ter, but  died  in  ten  days  from  the  first  attack.  On  examination,  an 
aneurism  a  little  larger  than  a  hazel-nut  was  found  on  the  trunk  of  the 
right  carotid,  where  it  gave  off  the  middle  cerebral  artery,  and  another 
small  one  on  the  course  of  that  arter3\  There  was  a  globular  aneurism 
on  the  corresponding  artery  of  the  opposite  side;  the  basilar  artery  was 
thickened,  white,  and  opaque,  as  were  also  the  other  larger  arteries  of 
the  brain  ;  there  was  softening  of  both  anterior  cerebral  lobes,  especially 
the  right  one. 

The  arteries  of  the  brain  are  very  commonlj'  healthy  in  these  cases. 
Out  of  four  instances  of  intracranial  aneurism  that  have  fallen  under  my 
observation,  the  other  vessels  of  the  brain  have  been  healthy  in  three 
cases,  and  atheromatous  in  but  one.  In  one  case  I  have  seen  aneurism 
within  the  skull  associated  with  aneurism  elsewhere — in  the  thoracic 
aorta. 

Pressure-Effects. — The  pressure  exercised  by  an  aneurismal  sac 
situated  within  the  skull  is  always  exclusively  directed  against  the 
yielding  cerebral  substance,  which  is  often  extensively  disorganised. 
The  bones  of  the  skull,  however  close  their  proximity  to  the  sac  may 
be,  frequently  escape,  and  seldom  suffer  much.  This  peculiarity  in  the 
effects  of  aneurism  in  this  situation  may  be  partl}^  owing  to  the  very 
dense  and  compact  character  of  the  inner  layer  of  the  skull,  but  is 
doubtless  principally  due  to  the  very  soft  and  yielding  nature  of  the 
contents  of  the  cavity.  Absorption  of  the  subjacent  bone,  liowever, 
sometimes  takes  place  to  a  limited  extent;  thus  in  one  case  (Moore's) 
the  body  of  the  sphenoid  bone  was  indented  and  partially  absorbed. 

The  parts  compressed  in  each  case  will  varj^  according  to  the  situation 
of  the  tumor.  But  those  that  principally  suffer  are  necessarily  those 
seated  at  the  base  of  the  brain,  and  forming  the  floor  of  the  lateral  ven- 
tricles. In  Moore's  case,  one  of  the  optic  nerves  was  flattened  by  the 
pressure  of  the  substance  of  the  anterior  lobe  ;  the  lamina  perforata,  tiie 
roots  of  the  olfactory  tract,  the  anterior  part  of  the  corpus  striatum, 
and  a  considerable  quantity  of  the  neighboring  white  matter  of  the  an- 
terior lobe,  were  removed.  In  a  case  %  Lager,  the  portio  dura  of  the 
right  side  was  paralysed  from  this  cause.  In  R.  W.  Smith's  case,  the 
floor  of  the  third  ventricle,  the  tuber  cinereum,  and  the  origins  of  the 
optic  and  olfactory  nerves,  suffered;  the  optic  nerve  of  the  opposite  side 
was  flattened  and  softened. 

Besides  the  changes  that  take  place  in  the  cerebral  substance  as  the 
result  of  pressure,  important  lesions  may  be  met  with  as  the  effect  of  the 
interruption  which  the  presence  of  the  aneurism  offers  to  the  circulation 
in  and  nutrition  of  the  cerebral  hemispheres.  Thus,  in  the  case  of  aneu- 
rism of  both  internal  carotids  that  has  alread}'  been  referred  to  as  occur- 
ring at  University  College  Hospital,  there  was  white  softening  of  both 
the  anterior  cerebral  lobes  ;  and  this  lesion  was  most  marked  on  the 
side  that  corresponded  to  the  largest  aneurism,  and  where  consequently, 
it  may  be  supposed,  the  greatest  amount  of  obstruction  to  the  circulation 
existed. 

Symptoms The  symptoms  of  aneurism  within  the  skull  are  extremely 

equivocal;  and,  indeed,  aneurism  of  large  size  may  exist  at  the  base  of 
the  brain  without  occasioning  any  symptoms  wiiatever.     An  interesting 
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instance  of  this  occurrpcl  at  University  College  Hospital  in  1848.  A 
man,  thirty-seven  years  of  age,  died  of  pulmonary  apoplexy  and  chronic 
pneumoniaof  the  left  lung,  consequent  upon  the  pressure  of  an  aneurism 
of  the  commencement  of  the  descending  aorta  on  the  pulmonary  veins 
of  that  side.  On  examining  the  head  after  death,  an  aneurism  of  the 
basilar  artery  as  large  as  a  hazel-nut  was  met  with,  of  which  no  suspicion 
had  been  entertained  during  life,  there  having  been  no  head-symptoms 
whatever;  the  sac  of  the  aneurism  was  very  thin,  and  there  was  much 
atheromatous  degeneration  in  the  vertebral  arteries. 

The  only  sjanptoms  tliat  are  of  constant  occurrence,  when  this  dis- 
ease goes  on  to  a  fatal  termination,  are  those  of  hemiplegia  and  apo- 
plexy. These  may  come  on  suddenly  without  any  previous  warning  ; 
or  they  may  be  preceded  by  a  train  of  phenomena  indicative  of  the 
existence  of  chi-onic  disease  within  the  cranial  cavity. 

The  most  constant  of  these  phenomena  is  pain ;  which  affects,  how- 
ever, great  variety,  both  in  extent  and  in  character.  It  may  be  diffused, 
or  may  occupy  a  fixed  point ;  it  may  be  continuous  or  intermitting ;  it 
may  be  increased  by  movement,  or  accompanied  by  peculiar  sensations, 
as  of  pulsation  or  of  opening  and  shutting  the  top  of  the  cranium. 

The  sight  and  hearing  are  often  impaired.  Dimness  of  sight,  dilata- 
tion of  one  or  both  pupils,  photophobia,  diplopia,  and  loss  of  vision 
have  been  noticed  in  several  of  the  cases  recorded;  ptosis  has  also  been 
met  with,  from  pressure  on  the  third  nerve  by  aneuerism  of  the  poste- 
rior communicating  artery.  Buzzing  noises  in  the  ears,  and  deafness, 
are  also  not  uncommon  symptoms;  deafness,  more  particularly,  appears 
to  be  a  phenomenon  of  frequent  occurrence. 

The  patient  rarelj^  loses  the  power  of  articulation  and  of  deglutition  ; 
impairment  of  these  functions,  however,  has  been  met  with. 

There  may  be  paralysis  of  the  side  of  the  face,  shaking  palsy,  or  com- 
plete hemiplegia;  or  fits  of  an  epileptic  nature  may  occur.  The  mental 
condition  may  undergo  changes  indicative  of  chronic  disease  of  the 
brain.  There  may  be  depression  of  spirits,  listlessness,  or,  as  was 
noticed  in  the  case  above  related,  the  temper  may  become  irritable,  and 
the  patient  be  garrulous  or  silly.  Insanitj'^  has  been  noticed  in  one  case. 
As  is  always  the  case  in  cerebral  affections,  the  gastric  functions  are 
often  impaired. 

But  very  frequently  no  premonitory  symptoms  manifest  themselves; 
the  patient  being  suddenlj^  seized  when  apparently  in  good  health,  with 
apoplexy,  which  terminates  rapidly  in  death. 

In  some  cases  the  presence  of  aneurism  has  been  detected  by  a  loud 
rough  or  "  whizzing"  noise  being  heard  on  the  application  of  a  stetho- 
scope over  one  side  of  the  head,  and,  perhaps,  being  audible  to  the 
patient.  This  sign,  however,  exists  in  but  few  cases  ;  but  when  it  does 
occur,  it  is  unquestionably  the  most  patliognomonic  of  all.  I  am  not 
aware  that  it  has  been  met  with  in  any  form  of  cerebral  disease  except 
intracranial  aneurism. 

Thus  it  will  be  seen  by  a  reference  to  this  list  of  symptoms  that,  with 
the  exception  of  the  wliizzing  noise,  no  special  signs  are  afforded  by 
aneurisms  within  the  skull,  which  will  enable  us  to  distinguish  between 
the  symptoms  occasioned  by  their  presence  and  those  of  other  tumors 
of  the  brain,  and  of  organic  cerebral  disease. 

Causes  of  Death. — The  fatal  termination  may  occur  from  one  of 
four  causes. 

I.  The  tumor  may  exercise  such  preiisiwe  upon  the  whole  cerebral 
mass  as  to  occasion  death.     This  mode  of  termination  is  rare.     I  am 
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acquainted  with  one  case  of  tliis  description,  which  is  reported  by  Ptus- 
chenherger.  The  symptoms  in  this  case  were  very  remarkable,  consist- 
ing of  complete  hemiplegia  of  the  left  side,  with  involuntary  antero-pos- 
terior  vibration  of  the  head  and  bod}',  and  paralysis  agitans  of  the  right 
leg.  The  patient  slept  heavily,  with  loud  snoring  ;  he  ate  voraciously, 
but  occasional!}'  had  considerable  difficulty  in  deglutition  and  articula- 
tion ;  his  intellect  was  clear,  but  very  slow.  After  death,  an  aneurism 
of  the  basilar  arter}'  as  large  as  a  pigeon's  Ggg^  containing  an  irregular 
very  hard  dry  clot  of  blood,  was  found  pressing  on  the  pons  Varolii. 
The  sac  had  given  way  at  one  point,  extravasation  taking  place  into  the 
substance  of  the  pons,  which  was  softened,  and  of  a  bluish  color. 

2.  The  most  frequent  mode  in  which  death  takes  place  in  these  cases 
is  by  the  sttdden  rupture  of  the  sac  and  extravasation  of  blood  into  the 
cavity  of  the  arachnoid  and  the  meshes  of  the  pia  mater  at  the  base  of 
the  brain,  or  into  the  lateral  ventricles — either  from  the  aneurism  pro- 


Fig.  ,SS3. — Aneurism  of  the  Left  Internal  Carotid, 
bursting  into  Lateral  Ventricle.  View  of  An- 
eurism from  above,  projecting  into  Ventricle. 


Fig.  38-1. — View  of  the  same  Aneurism  from 
below,  imbedded  in  substance  of  Hemi- 
sphere. 


jecting  into  them  and  there  giving  way,  or  rupturing  into  these  cavities 
b}^  breaking  down  the  intervening  cerebral  substance  (Figs.  383,  384). 
When  this  mode  of  termination  occurs,  there  are  occasionally  no  warn- 
ing nor  premonitory  symptoms  of  an  impending  danger;  the  patient, 
when  apparently'  in  good  health,  being  struck  down  hy  an  attack  of 
apoplexy  which  is  speedily  fatal.  More  frequently  a  series  of  those 
symptoms  that  have  already  been  mentioned  as  attending  many  cases  of 
this  disease,  precede  the  fatal  event  for  a  longer  or  shorter  time.  When 
rupture  of  the  sac  and  extravasation  of  blood  take  place,  death  is  inevi- 
table ;  at  least,  I  am  not  acquainted  with  any  case  in  which  the  appear- 
ance found  after  death  converted  me  to  the  belief  that  the  patient  had 
even  temporarily  recovered  from  this  condition. 

Death  from  rupture  of  the  sac  appears  to  be  most  frequent  in  younger 
subjects.  In  the  later  period  of  life,  aneurism  is  commonly  associated 
with  atheromatous  disease  of  the  vessels  generally,  which  may  cause 
death  by  softening  and  effusion  of  blood.  According  to  Gull,  of  20  cases 
occurring  in  persons  under  thirty-five  j-ears  of  age,  16  (or  80  per  cent.) 
were  fatal  from  rupture  of  the  sac;  while  in  37  cases  over  thirty-five, 
death  occurred  from  this  cause  in  only  14,  or  38  per  cent. 


112  SPECIAL    ANEURISMS. 

3.  Death  may  result  from  another  cause  than  the  pressure  of  the  anen- 
rismal  sac  or  its  rupture  and  the  extravasation  of  its  contents — viz.,  from 
softening  or  disorganisation  of  the  substance  of  the  brain  to  a  greater  or 
less  extent,  in  consequence  of  the  obstruction  offered  to  the  passage  of 
the  blood  through  the  aneurismal  vessel.  In  the  case  of  aneurism  of 
l)oth  carotids,  already  mentioned  as  having  occurred  at  University  Col- 
lege Hospital,  this  vvas  the  case;  both  anterior  cerebral  lobes  were  af- 
fected with  white  softening,  and  this  condition  vvas  especially  observable 
on  that  side  on  which  the  aneurism  was  largest. 

4.  Lastl}'^,  death  may  be  produced  b}^  the  mere  irritation  occasioned 
by  the  pressure  of  one  or  more  aneurismal  tumors  within  the  cranium. 
Of  this  an  interesting  example  is  afforded  by  the  history  of  a  case  of 
aneurism  of  both  external  carotids,  contained  in  the  Museum  of  the 
College  of  Surgeons,  and  related  by  Sir  G.  Blane  in  the  Transactions  of 
the  Society  for  the  Improvement  of  Medical  and  Ghirargical  Knowledge^ 
vol.  ii.  p.  192.  In  this  case  the  patient,  a  lady  aged  69,  had  suffered  for 
four  years  from  attacks  of  giddiness,  headache,  and  imperfect  vision; 
about  sixteen  months  before  her  death  she  became  insane,  recovered,  anil 
then  relapsed  twice  into  the  same  state.  After  having  regained  her 
senses  for  some  months,  she  became  affected  with  giddiness,  redness  of 
the  eyes,  and  violent  maniacal  delirium,  which  continuing  for  some  weeks 
caused  her  death. 

After  death  the  following  appearances  were  found.  "  Upon  examining 
the  bod}^,  there  was  no  appearance  in  the  brain  itself  that  could  in  any 
way  account  for  the  symptoms.  There  was,  indeed,  a  greater  quantity 
of  fluid  than  common  in  the  ventricles,  and  the  surface  of  it  was 
moister  than  it  is  usuall}^  found  in  a  sound  state ;  but  in  all  other  cases 
which  have  occurred  to  me  of  organic  affections  of  the  brain  proving 
fatal,  except  those  which  are  suddeu,  such  as  apoplex}^,  there  has  been 
a  preternatural  quantity  of  fluid  in  its  ventricles.  There  were  also 
spicula  of  bone  in  the  membrane  forming  the  falx.  The  inner  sub- 
stance of  the  crura  cerebri  was  of  a  brown  color,  and  more  tender  than 
natural.  The  optic  nerves  were  smaller  than  natural,  as  if  they  had  been 
wasted.     The  septum  lucid um  was  more  than  usually'  dense. 

"  But  the  morbid  appearance  in  this  case,  which  was  so  singular,  and 
to  which  the  symptoms  of  complaint  seemed  chiefly  referable,  was  two 
bulbs,  about  five-eighths  of  an  inch  in  diameter,  filling  up  the  hollow  on 
each  side  of  the  sella  Turcica,  which  were  evidently  dilatations  of  the 
carotid  arteries,  and,  from  their  being  filled  with  laminae  of  coagulated 
blood,  there  could  be  no  doubt  of  their  being  aneurisms  of  these  arteries. 
The  dissection  was  made  b^'^  Mr.  Hunter,  assisted  by  Mr.  Home,  in  the 
presence  of  Dr.  Jenner  and  myself,  and  all  concurred  in  the  opinion 
that  these  tumors  were  aneurisms.  The  one  on  the  left  side  was  the 
largest.  That  on  the  right  side  communicated  with  the  cavity  of  the 
artery,  which  was  not  the  case  with  the  other.". 

Treatment. — In  the  treatment  of  intracranial  aneurism  there  is  usu- 
allj^  little  to  be  done,  the  nature  of  the  case  not  being  sufficiently  obvious 
in  the  majority  of  instances  to  justify  active  measures.  Should,  how- 
ever, the  loud  rough  whiz  be  distinctly  audible  over  one  side  of  the  head, 
more  especially  about  the  base  of  the  skull,  or  by  application  of  the 
stethoscope  to  the  mastoid  process,  and  should  symptoms  of  cerebral 
compression  begin  to  manifest  themselves,  ligature  of  the  carotid  artery 
on  the  affected  side  may  with  propriety  be  practised.  Tliis  has  l)een 
successfully  done  in  a  most  interesting  and  instructive  case  of  intracra- 
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nial  aneui-ism  by  Coe  of  Bristol ;  and  in  one  at  University  College  Hos- 
pital, by  Berkeley  Hill. 

INTRAORBITAL  ANEURISM. 

Intraorbital  Aneurisms  were  for  a  long  time  considered  by  Surgeons 
to  be  of  the  nature  of  erectile  tumors  ;  but  the  error  of  this  opinion  has 
been  pointed  out  by  Busk,  and  more  recently  by  Nunneley,  who  has 
conclusively  shown  that,  except  in  those  very  rare  cases  in  which  a  pul- 
sating tumor  of  the  orbit  has  been  congenital,  or  has  appeared  shortly 
after  birth,  or  has  been  associated  with  njevoid  tissue  developed  in  the 
eyelids,  it  must  be  looked  upon  as  being  a  circumscribed  aneurism.  The 
vessel  affected  appears  to  be  in  some  instances  the  ophthalmic  artery 
itself;  in  other  instances  it  would  appear  that  the  tumor  is  developed 
within  the  cranium,  springing  from  the  carotid  artery,  the  ophthalmic 
being  but  secondarily  affected.  More  recently  Delens  of  Paris  has  re- 
corded four  cases  verified  by  post  mortem  examination,  in  which  tl^e 
symptoms  arose  from  an  arterio-venous  aneurism  affecting  the  carotid 
artery  in  the  cavernous  sinus. 

Causes. — The  causes  of  intraorbital  aneurism  are  in  some  cases  very 
obscure;  in  others,  it  evidently  and  directly  has  originated  from  a  blow 
upon  the  head.  In  the  first  class  of  cases,  where  the  disease  has  been 
of  spontaneous  and  not  of  traumatic  origin,  the  patient  has  suddenly 
felt  a  crack  or  snap  in  the  orbit,  like  the  ''  crack  of  a  whip,"  or  the  "snap 
of  a  gun,"  and  the  disease  has  then  developed  itself  gradually.  In  the 
other  or  traumatic  cases,  the  blow  upon  the  head  lias  usually  been  severe, 
attended  in  some  instances  with  symptoms  of  fracture  of  the  anterior 
part  of  the  base  of  the  skull.  It  is  a  remarkable  circumstance  that,  in 
all  the  spontaneous  cases  on  record,  the  disease  occurred  in  women,  and 
with  one  exception  (a  case  of  Nunneley's),  appeared  on  the  left  side. 
The  circumscribed  intraorbital  aneurism  has  been  met  with  at  all  ages 
in  adults,  even  in  persons  of  advanced  periods  of  life. 

Symptoms. — The  first  sensation  experienced  is,  in  spontaneous  cases, 
that  of  a  loud  snap  or  crack  in  the  orbit  or  head.  This  is  followed  by 
congestion  of  the  conjunctiva,  difficulty  in  opening  the  eyelids,  a  feeling  of 
tension,  and  in  some  instances  severe  pain  in  and  around  the  orbit.  Loud 
whizzing  bewildering  noises  are  experienced  in  the  head,  and  are  much 
increased  on  stooping  or  lying  down.  In  traumatic  cases,  a  persistence 
of  congestion  of  the  conjunctiva  with  redness  and  some  oedema  of  the 
eyelids,  and  the  occurrence  of  noises  in  tiie  liead,  are  usually  the  first 
indications  of  the  mischief  that  has  occurred.  In  all  cases,  after  a  time, 
the  eyeball  becomes  unduly  prominent,  and  pulsation  of  a  thrilling  vibra- 
tory character  can  be  felt  in  the  orbit;  on  the  application  of  the  ear,  a 
loud  whizzing  bruit  is  discernible,  which  extends  widely  over  the  side 
of  the  head.  The  eyeball  itself  eventually  falls  into  a  state  of  chronic 
congestion  ;  chemosis  occurs,  the  cornea  becomes  opalescent,  tlie  aqueous 
humor  turbid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsation 
are  diminished  or  cease  on  compressing  the  carotid  artery  of  the  side 
affected. 

Prognosis. — I  think  it  is  still  doubtful  what  would  happen  in  these 
cases,  if  the  disease  were  left  to  itself  without  operation.  It  might  be 
supposed  that  it  would  probably  have  a  fatal  termination;  that  the 
orbital  plate  would  be  perforated;  that  rupture  of  the  aneurism  would 
take  place  into  the  cranial  cavity,  and  that  sudden  and  immediate  death 
would  occur.     But  experience  has  shown  that  this  is  not  necessarily  so. 
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I  was  consulted  at  the  end  of  1865  by  a  gentleman  about  44  years  of 
age,  who,  in  consequence  of  a  fall  on  the  head  a  few  months  previously'-, 
had  been  attacked  with  symptoms  of  aneurism  of  the  left  orbit  in  the 
most  marked  manner.  The  bruit  and  the  pulsation  were  very  loud  and 
distinct-  The  eyeball  was  greatly  protruded,  the  conjunctiva  and  eye- 
lids were  congested  and  swollen.  Greaves  of  Burton,  with  whom  I  saw 
the  case,  agreed  with  me  in  urging  ligature  of  the  carotid  artery  as  the 
only  means  of  cure.  To  this  the  patient  would  not  consent,  and  pre- 
ferred taking  his  chance.  By  attention  to  habits  of  life,  abstinence  from 
stimulants,  and  ordinary  medical  treatment,  the  tumor  subsided,  the  eye 
retreated  Avithin  the  orbit,  and  the  symptoms  diminished  greatly;  so 
that,  at  the  end  of  fourteen  months  from  the  time  when  I  first  saw  him, 
I  understand  that  they  had  to  a  very  great  extent  disappeared. 

But  there  is  reason  to  believe  that  all  the  signs  of  intraorbital  aneurism 
may  entirely  disappear,  the  disease  undergoing  a  spontaneous  cure. 
Collard  relates  the  case  of  a  man  41  years  of  age,  who,  in  consequence 
of  a  fall  on  the  back  of  his  head  by  which  he  was  rendered  insensible, 
was  gradually  seized  with  symptoms  of  aneurism  of  the  left  orbit ;  bruit, 
pulsation,  diplopia,  and  protrusion  of  the  eyeball,  together  with  conges- 
tion of  the  eyelids,  being  most  marked.  After  the  disease  had  continued 
for  a  considerable  length  of  time,  the  patient  was  put  upon  a  course  of 
purgatives,  with  a  calomel  and  belladonna  pill  dailj',  and  cold  lotions  to 
the  forehead.  Under  this  treatment  the  symptoms  gradually  subsided, 
and  in  three  years  and  a  half  from  the  commencement  of  the  disease 
had  entirely  disappeared.  Collard  believes  that  in  this  case  there  was 
a  dilatation  of  the  ophthalmic  artery  and  its  branches,  arising  from  and 
maintained  by  a  moi'bid  state  of  the  ophthalmic  ganglion,  which  fur- 
nishes vaso-motor  filaments  to  the  arteries  of  the  eye.  This  ganglion 
he  believes  to  have  been  injured  by  cojitre-coiip,  and  to  have  remained 
in  a  state  of  hypersesthesia,  which  produced  dilatation  of  the  walls  of  the 
ophthalmic  artery  and  its  branches,  increase  of  the  pulsations,  and  the 
other  symptoms  which  have  been  descril)ed  above. 

Pathology. — The  precise  pathological  change  that  takes  place  in 
inducing  this  remarkable  disease  is  to  a  very  considerable  degree  uncer- 
tain. The  earlier  observers  supposed  that  an  erectile  tumor,  an  "aneurism 
by  anastomosis,"  formed  in  the  orbit.  The  fallacy  of  this  opinion  was 
pointed  out  by  Busk,  who  referred  the  s^'mptoms  to  a  rupture  of  the 
ophthalmic  artery  and  the  development  of  a  circumscribed  traumatic 
aneurism  of  that  vessel.  More  recently  Nunneley  has  called  in  question 
the  correctness  of  this  view,  and  has  referred  the  symptoms,  in  some  of 
these  cases,  to  a  peculiar  vascular  condition  of  the  parts,  dependent 
more  upon  an  affection  of  the  veins  than  of  the  arteries,  and  somewhat 
analogous  to  what  takes  place  in  the  exophthalmos  of  bronchocele  ;  and 
in  others,  in  which  an  aneurism  really  exists,  he  has  pointed  out  that  it 
is  situated  not  in  the  orbit,  but  in  the  cranial  cavity.  In  these  latter 
cases,  the  prominence  of  the  eyeball  is  due  to  distension  of  the  veins  of 
the  orbit  from  obstruction  to  the  return  of  blood  ;  and  the  pulsation  is 
communicated  to  these  distended  veins  from  the  aneurism  in  the  cav- 
ernous sinus.  In  one  such  case  examined  after  death  the  aneurism  was 
found  to  aflfect  the  carotid  as  it  takes  its  last  bend,  and  in  another  it 
was  situated  on  the  ophthalmic  artery,  just  beside  the  sella  Turcica, 
close  to  its  origin  from  the  internal  carotid.  Of  the  four  cases  collected 
by  Delens,  in  which  the  symptoms  undoubtedl^'^  arose  from  arterio-venous 
aneurism  in  the  cavernous  sinus,  one  was  spontaneous,  three  arose  from 
injury,  one  was  from  a  direct  wound  from  the  point  of  an  umbrella  thrust 
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into  the  opposite  orbit,  and  two  were  from  severe  blows  on  the  head, 
probably  accompanied  by  fracture.  Pathological  anatomy  has  as  yet 
thrown  little  light  on  the  true  nature  of  the  disease.  In  one  instance 
in  which  the  patient  died  after  the  ligature  of  the  common  carotid  artery 
in  a  case  which  presented  all  the  phenomena  of  intraorbital  aneurism  in 
the  most  marked  degree,  and  wiiich  was  recognised  as  such  by  some  of 
the  most  able  oculists  of  the  day,  no  trace  of  aneurism  or  of  other  vas- 
cular disease  could  be  found  on  dissection.  Is  it  possible  that  some 
derangement  of  tlie  vaso-motor  influence  of  the  S3niii)athetic  may  really 
occasion  the  symptoms  of  increased  vascular  activity  that  are  so  charac- 
teristic of  this  singular  disease? 

The  secondary  phenomena  that  are  observed  in  these  cases,  such  as 
congestion  of  the  eyelids,  of  the  palpebral  and  ocular  conjunctivae, 
amounting  even  to  chemosis  in  many  cases,  and  the  muddiness  of  the 
aqueous  humor  and  lens,  are  doubtless  due  to  an  interference  with  the 
return  of  blood  from  these  parts  through  the  ophthalmic  vein,  to  the 
consequent  congestion  of  the  smaller  vessels  and  to  effusion  of  serum 
into  the  subconjunctival  areolar  tissue.  The  protrusion  of  the  ej^eball 
is  due  to  the  vascular  tumor,  whatever  its  precise  nature  may  be,  and 
the  derangement  in  vision  to  an  alteration  in  the  axis  of  the  eye  conse- 
quent on  this  extrusion.  It  is  remarkable  that  the  bruit  in  these  cases 
sh9uld  be  so  loud,  not  only  to  the  patient's  own  senses,  but  to  the  ear 
of  the  Surgeon  ;  and  this  can  only  be  accounted  for  by  some  acoustic 
exaggeration  of  the  sound,  dependent  either  on  the  thin  and  flaccid  sides 
of  the  vessels  through  which  the  blood  rushes,  or  on  the  proximity  of 
the  cranial  bones,  which  may  act  as  conductors  of  sound. 

Treatment. — The  results  of  the  cases  that  have  been  referred  to  above, 
the  uncertainty  in  which  we  are  as  to  the  real  pathology  of  this  disease, 
and  the  certainty  that  in  some  instances  at  least  there  is  no  true  aneu- 
rismal  tumor,  would  justify  the  Surgeon  in  having  recourse  to  medical 
treatment,  aided  by  digital  compression  of  the  carotid,and,  perhaps,  the 
application  of  ice  to  the  forehead,  before  proceeding  to  operate.  That 
these  means  are  occasionally  successful,  there  can  be  no  doubt.  Gioppi, 
of  Padua,  has  recorded  a  case  in  which  an  intraorbital  aneurism  of  great 
severity  was  cured  by  intermittent  digital  compression.  The  compres- 
sion was  kept  up  for  periods  of  a  minute  or  two  with  frequent  intervals  ; 
pressure  continued  for  more  than  one  minute  caused  fainting.  It  was 
cured  in  four  days.  Yanzetti  and  Scarramuzza  have  published  another 
case,  in  which  intermittent  digital  compression  was  kept  up  for  five 
minutes  at  a  time.  The  case  was  completely  cured  at  tlie  end  of  com- 
pression during  seven  hours  and  twenty  minutes,  spread  over  eighteen 
days.  Should  these  means  fail  in  producing  a  decided  impression  on 
the  disease,  then  the  only  course  left  for  the  successful  treatment  of 
this  formidable  aff"ection  consists  in  the  application  of  a  ligature  to  the 
common  carotid  of  tlie  side  affected.  This  operation  has  been  highly 
successful.  Out  of  21  cases  in  which  the  operation  has  been  performed, 
15  have  proved  successful,  there  having  been  3  deaths;  2  were  only 
partially  successful,  and  in  1  the  pulsation  continued  unabated  by  the 
operation.  Of  14  cases  in  which  it  has  been  done  in  England,  13  have 
been  cured.  Examination  of  the  body  after  death  is  recorded  in  2  of  the 
fatal  cases.  In  one,  there  was  softening  of  the  left  hemisphere  of  the 
brain,  and  the  branches  of  the  vertebral  and  carotid  arteries  were  athe- 
romatous. In  the  other — a  case  of  traumatic  aneurism — death  occurred 
from  haemorrhage ;  the  carotid  artery  was  healthy.  The  statistics  col- 
lected by  Delens,  quoted  by  Holmes,  are  also  remarkably  favorable,  for 
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of  33  cases  in  which  the  carotid  has  been  tied  for  this  disease,  only  5 
died.  In  22  tiie  cure  was  complete,  in  5  partial,  and  in  1  the  operation 
failed.  Galvano-i)unctnre  was  tried  twice:  once  it  failed,  and  once  it  was 
fatal.  Coagulating  injections  have  been  used  three  times,  twice  with 
success.  In  a  very  interesting  case  which  I  saw  in  Velpeau's  wards  in 
1839,  both  orbits  were  affected;  and,  as  pressure  on  the  right  carotid 
arrested  the  pulsation  and  bruit  in  both,  that  artei'y  was  tied.  But 
though  the  disease  was  cured  in  the  left  orbit  by  this  operation,  and 
temporarily  arrested  in  the  right,  it  reappeared  in  the  latter  situation, 
and  was  eventually  cured  here  by  the  ligature  of  the  left  carotid. 

ANEURISM    OF    THE    SUBCLAVIAN    ARTERY. 

Aneurisms  of  the  subclavian  occur  in  order  of  frequency  between  those 
of  the  carotid  and  of  the  brachio-cephalic  arteries.  They  are  most  fre- 
quently met  with  on  the  right  side,  in  the  proportion  of  about  three  to 
one;  and  this  would  appear  to  be  in  a  great  measure  dependent  on  their 
being  occasioned  by  direct  violence,  or  by  repeated  or  prolonged  exertion 
of  the  arm ;  thus  thej'  commonly  occur  from  falls,  blows  upon  the  shoulder, 
or  excessive  fatigue  of  this  extremity.  From  the  fact  of  the  aneurisms 
arising  from  external  violence,  we  should  expect  to  meet  with  them  most 
frequently  in  males,  and  this  we  do  in  a  remarkable  manner.  Of  120 
cases  collected  b^' Poland,  only  11  occurred  in  females,  and  in  4  of  these 
instances  the  disease  resulted  from  injury  ;  in  2  cases,  both  arteries  were 
affected.  The  disease  may  be  seated  in  any  part  of  the  vessel  on  the 
right  side,  though  most  commonly  it  is  not  dilated  until  after  it  has 
passed  beyond  the  scaleni.  On  the  left  side  aneurism  never  occurs  before 
the  artery  has  emerged  from  the  thorax;  and  then,  as  on  the  right,  it 
most  commonly  happens  in  the  third  part  of  the  course  of  the  vessel. 
Subclavian  aneurism  may  occur  at  any  age  above  21.  It  is  most  common 
in  middle  life;  and,  according  to  Poland,  is  three  times  more  frequent 
in  England  than  in  any  other  country. 

Symptoms. — An  aneurism  of  the  subclavian  artery  is  characterised  by 
a  pulsating  compressible  tumor  of  an  elongated  or  ovoid  shape,  situated 
at  the  base  of  the  posterior  inferior  triangle  of  the  neck,  immediately 
above  the  clavicle.  If  it  be  small,  it  will  disappear  behind  this  bone  on 
the  shoulder  being  raised  ;  as  it  increases  in  size,  it  fills  up  the  whole  of 
the  space  between  the  clavicle  and  the  trapezius,  often  attaining  a  very 
considerable  bulk.  In  consequence  of  the  pressure  which  it  exercises  on 
the  brachial  plexus  of  nerves,  there  is  pain,  often  attended  by  numbness, 
and  extending  down  the  arm  and  fingers,  usually  witli  some  weakness  of 
these  parts.  In  some  instances  there  is  a  spasmodic  affection  of  the 
diaphragm.,  owing  to  irritation  of  the  phrenic  nerve.  The  external 
jugular  vein  is  commonly  distended  and  varicose,  with  oedema  of  the 
hand  and  arm,  or  even  of  the  side  of  the  bod}*.  The  tumor  does  not 
increase  rapidly  in  size,  owing  to  its  being  tightly  compressed  by  the 
surrounding  parts ;  and,  as  the  disease  never  extends  inwards,  it  does 
not  interfere  with  the  trachea  or  oesophagus.  In  some  cases  it  has  been 
known  to  extend  downwards  and  backwards,  so  as  to  implicate  the  pleura 
and  the  summit  of  the  lung. 

Diagnosis. — The  diagnosis  of  subclavian  aneurism  is  usually  easy, 
and  presents  no  point  of  a  special  character.  Mayo,  however,  mentions 
a  case  in  which  an  exostosis  of  the  first  rib  pushed  forward  the  subcla- 
vian artery  in  such  a  way  as  to  cause  it  to  simulate  an  aneurism,  and 
eventually  to  arrest  the  pulsation  in  it. 
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Results. — As  a  subclavian  aneurism  increases  in  size,  it  may  beco.ne 
diffused,  and  burst  either  externally  or  into  the  pleural  sac.  A  sponta- 
neous cure  has  more  frequently  occurred  in  this  than  in  any  other  ex- 
ternal aneurism. 

Treatment. — The  treatment  of  subclavian  aneurism  is  in  the  highest 
degree  unsatisfactory.  Compression  on  the  cardiac  side  can  only  be 
employed  when  the  artery  is  so  irregularly  distributed  that  it  rises  suf- 
ficiently high  in  the  neck  to  admit  of  pressure  being  applied  between 
the  scalenus  and  the  sac.  Such  a  combination  of  irregular  anatomical 
distributions  with  aneurism  must  of  necessity  be  excessively  rare.  But 
in  one  case  in  which  it  occurred,  Poland  succeeded  in  effecting  a  cure  by 
digital  compression,  kept  up  for  ninety-six  hours.  The  tumor  then  was 
smaller  and  harder,  but  still  pulsated.  The  patient  left  the  Hospital, 
and,  at  the  end  of  a  month,  the  tumor  was  found  to  have  become  solid, 
and  to  have  ceased  to  pulsate.  The  number  of  cases  in  which  compres- 
sion is  possil)le,  may  perhaps  be  increased  by  performing  the  operation 
under  prolonged  anaesthesia. 

Direct  Pressure  on  the  sac  has  succeeded.  It  has  been  tried  in  three 
cases,  and  in  all  successfully,  Warren  of  Boston  made  the  pressure  by 
means  of  a  weight;  and  Corner  of  Poplar,  by  means  of  a  leathern  cup 
moulded  to  the  swelling.  The  attempts  at  obtaining  consolidation  of  the 
tumor  by  constitutional  ineans  or  hy  galvano-puncture,  have  hitherto 
failed,  except  in  some  very  rare  instances.  A  case  is  reported  by  Yeat- 
man  of  the  cure  of  subclavian  aneurism  by  "Valsalva's  plan  in  eighteen 
months.  Gali^ano-puncture  has  been  tried  five  times,  but  only  once  with 
success — in  a  case  under  the  care  of  Abeille.  Three  cases  have  been 
successfully  treated,  two  by  Langenbeck  of  Berlin,  and  one  by  Dutoit 
of  Bern,  by  the  subcuta^ieous  injection  of  ergotin  into  the  integuments 
over  the  tumor.  3Ianipulation,  as  recommended  by  Fergusson,  has 
been  tried  five  times  (Holmes) ;  once  in  the  hands  of  Little  successfully', 
once  by  Fergusson  with  partial  success,  and  in  the  three  remaining  cases 
without  any  advantage.  The  treatment  undoubtedly  deserves  a  further 
trial  in  these  cases,  when  we  consider  the  extreme  danger  of  the  disease 
and  the  great  want  of  success  that  attends  other  means  of  cure. 

Ligature  of  the  hrachio-cephalic,  and  of  the  subclavian  itself^  before, 
between,  and  beyond  the  scaleni  muscles,  has  been  practised  for  the  cure 
of  this  form  of  aneurism ;  it  has  likewise  been  proposed  to  apply  the 
distal  operation  to  the  treatment  of  this  disease,  and  to  amputate  at  the 
shoulder-joint. 

When  an  aneurism  is  situated  on  the  right  subclavian  artery  on  the 
tracheal  side  of  the  scaleni,  there  is  no  way  in  which  the  flow  of  blood 
through  it  can  be  arrested,  except  b}^  the  ligature  of  the  brachio-cephalic 
artery.  When  it  is  situated  be3'ond  the  scaleni,  or  even  between  them, 
the  ligature  of  the  vessel  has  been  practised  in  the  first  part  of  its  course 
before  it  reaches  these  muscles.  For  subclavian  aneurism  on  the  left 
side,  in  these  situations,  no  operation  conducted  on  the  Hunterian  prin- 
ciple would  be  practicable. 

Let  us  now  proceed  to  examine  the  results  that  have  attended  these 
operative  procedures. 

Ligature  of  the  Brachio- Cephalic The  brachio-cephalic  artery, 

as  may  be  seen  by  the  accompanying  table  (p.  118),  has  been  ligatured 
fourteen  times,  and  in  every  instance  but  one  with  a  fatal  result.  In 
four  other  instances  the  operation  has  been  commenced,  but  abandoned 
owing  to  unforeseen  difficulties,  and  this  by  some  of  the  most  skilful 
operators  that  their  respective  countries  can  boast  of. 
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CASES  OF  LIGATURE  OF  BRACHIO-CEPHALIC  ARTERY. 


NATURE 

OPERATOR. 

SEX. 

AGE. 

OF  DISEASE. 

RESULT. 

REMARKS. 

].    MOTT. 

m. 

57 

Subclavinn 

Died  on  26th 

Tied  an  inch  belnw  bifurcation.    Lign- 

aneurism. 

day. 

ture  separated  in  fourteen  dnys. 
Haemorrhnge  on  25th  day,  stopped 
by  pressure  :  recurred  on  26th. 

2.   Grafe. 

Subclavian 

Died  on  67th   Ligature  separated  in  fourteen  days 

aneurism. 

day. 

Died  of  haemorrhage. 

3.  Hall. 

... 

Subclaviiin 

Died  on  5th 

Artery  was   diseased   and  gave   way. 

aneurism. 

day. 

Bleeding  arrested  by  plug :  death 
from  other  onuses. 

4.  DupuY- 

Died. 

Case  referred  to  as  occurring  in  the 
practice  of  Dupuytren. 

TREN. 

5.  Norman. 

lU. 

Subclavinn 
aneurism. 

Died. 

Died  of  pericarditis  sixty  hours  after 
operation. 

6.  Bland. 

m. 

31 

Subclavinn 

Died  on  18th 

Haemorrhage  came  on  on  the  17th  .and 

aneurism. 

day. 

18th  days.  Ligature  applied  to  upper 
portion  of  artery. 

7.  LizAus. 

Subclavinn 

Died  on  21st 

Ligature  separated  on  17th  day.     Hae- 

aneurism. 

day 

morrhage  on  19th. 

8.  Hdtin. 

lU. 

26 

Hsemorrbage 

Died  in  12 

Punctured  wound  in  axilla,  for  which 

from  axilla 

hours. 

subclavian  was  tied  ;  secondary  hae- 

after lignture 

morrhage,  and  then  iDrachio-cephalic 

of  subclnvian. 

tied 

9    Arkdt. 

Subclavian 

Died  on  8th 

Inflammation    of    lung,    pleura,    and 

aneurism. 

day. 

aneurismal  sac. 

10.  Cooper. 

m. 

Subclavian 

Died  on  9th 

Upper  end  of  sternum  and  inner  end 

(San  Fran- 

and carotid 

day. 

of  clavicle  removed.     Dyspnoea  and 

cisco  ) 

aneurism. 

retention  of  urine  :  pus  in  the  right 
kidney. 

11.  Cooper. 

in. 

Subclavian 

Died  on  34th 

Bones  removed   as   in  previous  case. 

(Do.) 

and  carotid 
aneurism. 

day. 

Patient  was  apparently  doing  well, 
when  secondary  haemorrhage  ap- 
peared. Immediate  cause  of  death, 
haemorrhage,  in  consequence  of  re- 
moval of  bnndages  by  patient. 

12    Gore. 

in 

62 

Subclavian 

Died  on  17th 

Artery  cut  through  by  ligature.     Ca- 

(Bath ) 

and  axillary 
aneurism. 

day. 

rotid  extremity  not  contracted,  but 
partially  plugged  with  dark  coagu- 
luni.  Inflammation  of  subclavian 
vein  (left).  Pus  in  anterior  medi- 
astinum. Aneurism  contracted  and 
filled  with  coagulum. 

13    Smyth. 

m. 

32 

Subclavian 

Recovery. 

Ligature  applied  to  brachio-eephalie 

(New  Orleans.) 

aneurism. 

a  quarter  of  an  inch  below  bifurca- 
tion, and  at  same  time  to  carotid  one 
inch  above  origin.  Haemorrhage  on 
15th,  33d,  and  51st  days,  arrested  by 
pouring  shot  into  the  wound.  Liga- 
ture of  right  vertebral  on  54th  day. 
Tumor  returned  ten  years  afterwards 
and  proved  fatal. 

14.    BlCKER- 

m. 

40 

Subclavian 

Died  on  6th 

Direct  compression  tried  on  the  artery 

STETH. 

aneurism. 

day. 

for  two  days.     Then  ligature  above 

(Liverpool  ) 

and  below  the  spot  where  compres- 
sion had  been  applied.  Death  from 
haemorrhage. 

N.  B. 


-The  artery  was  cut  down  upon,  but  not  actually  ligatured,  by  Porter,  Post, 
Aston  Key,  and  Hoffman. 


'  These  are  all  the  cases  of  ligature  of  the  brachio-eephalie  artery  the  details  of  which  I 
have  been  able  to  collect.  This  artery  is  also  said  to  have  been  once  ligatured  by  Pirogoff, 
and  twice  by  Bugalski — all  three  cases  fatal ;  but,  as  I  can  find  no  details  of  these  operations, 
I  have  omitted  them  in  the  above  table.  Gurlt,  in  his  Report  on  Surgery  ("Archiv  fiir 
Klinische  Chirurgie,"  vol.  iii.,  1862),  siiys,  in  speaking  of  Cooper's  second  case:  "This  is 
ih.%  fifteenth  case  of  ligature  of  the  innominate  artery  ;  and  every  one  of  them  has  proved  fatal." 
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Although,  in  reasoning  on  the  propriety  of  performing  an  operation, 
it  is  not  in  general  worth  while  to  take  into  consideration  tlie  difficulties 
that  a  Surgeon  may  encounter,  provided  the  operation  be  at  last  practi- 
cable ;  3'et,  when  we  consider  the  fact  of  the  ligature  of  the  brachio- 
ce]:»halic  having  been  attempted,  and  in  consequence  of  unforeseen  and 
insurmountable  difficulties  left  unconcluded  in  so  large  a  proportion  as 
one-fourth  of  the  cases,  and  these  in  the  hands  of  Surgeons  who  were  as 
well  able  as  any  to  accomplish  whatever  was  in  the  power  of  operative 
surgery  to  do,  we  may  well  hesitate  upon  the  difficulties  that  beset  the 
operation  itself,  before  proceeding  to  the  consideration  of  its  results. 
The  difficulties  to  which  I  allude  do  not  consist  merely  in  the  position 
and  anatomical  relations  of  the  vessel,  but  rather  in  the  condition  in 
which  the  artery  and  the  adjacent  structures  may  be  found  after  the 
vessel  is  exposed.  Thus,  in  Porter's  case,  the  aneurism,  which  was  a 
large  one,  occupied  the  whole  of  the  inferior  posterior  triangle  of  the 
neck,  being  nearly  six  inches  broad ;  as  no  pulsation  was  traceable  in 
the  vessels  beyond  the  aneurism,  it  was  useless  to  attempt  ligature  on 
the  distal  side.  On  exposing  the  brachio-cephalic,  that  vessel  was  found 
to  be  diseased,  and  it  was  not  thought  desirable  to  pass  the  ligature 
round  it.  In  consequence  of  the  exposure  of  the  artery,  however,  the 
pulsation  in  the  tumor  gradually  diminished,  and  at  last  ceased  entirely, 
its  bulk  also  becoming  less. 

In  Key's  case,  in  which  it  was  impracticable  to  pass  the  ligature,  it 
was  found  after  death  that  the  brachio-cephalic  was  diseased,  being 
dilated  immediately  after  its  origin  into  an  oblong  tumor,  which  occu- 
pied the  whole  of  the  artery.  It  is  remarkable  that  in  this  case,  as  in 
Porter's,  inflammation  seems  to  have  taken  place  in  the  artery  in  conse- 
quence of  the  necessary'  handling  to  which  it  was  subjected,  and  that  the 
pulsation  in  the  sac  consequently  diminished. 

The  difficulties  of  the  operation  are  in  themselves  of  serious  magni- 
tude ;  arising  from  the  depth  of  the  vessel,  from  the  proximity  to  the 
centre  of  the  circulation,  and  from  the  neighborhood  of  large  veins, 
which  may  become  turgid,  and  a  wound  of  which  not  only  obscures  the 
line  of  incision  with  venous  blood,  but  induces  a  risk  of  the  entrance  of 
air  into  the  circulation.  But  even  when  these  have  been  surmounted, 
and  the  artery  has  been  exposed,  its  coats  may  be  found  so  diseased,  or 
its  calibre  so  increased,  that  it  may  be  undesirable  or  impossible  to  pass 
a  ligature  round  it.  The  failure  in  deligating  the  artery  would,  how- 
ever, as  we  shall  immediately  see,  appear  to  be  less  disastrous  in  its  con- 
sequences than  success  in  that  attempt ;  for  of  the  three  eases  that  have 
just  been  referred  to,  in  which  this  attemi)t  was  made  and  did  not  suc- 
ceed, one  was  cured  of  the  disease,  the  artery  being  obliterated  by  adhe- 
sive inflammation  ;  and  in  another,  Key's  patient,  an  attempt  to  set  up 
this  action  appears  to  have  been  made,  the  tumor  becoming  solid  and 
ceasing  to  pulsate  ;  whereas,  in  every  case  but  one  in  which  the  vessel 
was  ligatured,  a  fatal  result  speedily  ensued. 

The  results  of  the  ligature  of  the  vessel  are  then  in  the  highest  degree 
discouraging;  for  of  the  fourteen  cases  in  the  table  in  which  it  has  been 
done,  only  one  has  recovered.  The  only  successful  case,  that  in  which 
Smyth  of  JS'ew  Orleans  was  the  operator,  is  one  of  the  most  remarkable 
on  record,  but  in  reality  affords  no  evidence  as  to  the  possibility  of  safely 
ligaturing  the  brachio-cephalic  trunk.  For  in  this  case  the  carotid  was 
also  tied  so  as  to  stop  the  regurgitant  flow  of  blood  ;  yet,  notwithstand- 
ing this  precaution,  on  the  fourteenth  day  severe  haemorrhage  to  syn- 
cope occurred.     This  haemorrhage  recurred  at  intervals  for  a  period  of 
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tliirty-seven  days,  and  was  temporarily  arrested  by  filling  the  wound 
Avith  shot,  till,  on  the  fift^^-first  day  after  the  operation,  a  "  terrific" 
haemorrhage  took  place,  stopped  by  s3'ncope.  As  the  bleeding  came 
from  the  distal  side  and  from  the  subclavian  artery,  the  vertebral  was 
tied,  with  perfect  success — no  bleeding  recurring.  This  fact  is  of  the 
utmost  surgical  value ;  it  shows  that  the  secondary  haemorrhage,  which 
may  be  looked  upon  as  the  necessary  sequence  of  the  ligature  of  the  in- 
nominate artery,  may  be  arrested  and  the  patient's  life  saved  by  the 
ligature  of  the  principal  arterial  branch  that  communicates  with  and  that 
carries  regurgitant  blood  into  the  distal  end  of  the  artery  which  was 
originally  ligatured.  This  fact  is  entirel}- new  in  operative  surger}'- ;  and 
the  establishment  of  it,  as  well  as  the  skill  and  courage  that  were  dis- 
played in  the  operative  procedures  required  in,  and  the  general  manage- 
ment of  this  case,  reflect  the  highest  credit  on  Smyth.  I  am  indebted  to 
him  for  the  further  history  of  this  unique  case.  After  ten  years  of  good 
health,  in  which  the  patient  was  able  to  follow  his  employment  as  a 
ship's  steward,  the  pulsation  returned,  and  the  tumor  reached  a  size 
larger  than  before.  Thinking  it  might  be  fed  by  the  internal  mammary, 
Smyth  ligatured  that  vessel,  but  without  any  result.  About  six  months 
after  an  abscess  formed  over  the  sac,  and  the  aneurism  became  diffused 
into  it,  and  as  a  last  effort  to  save  the  patient's  life,  Smyth  performed 
the  heroic  operation  of  laying  open  the  sac.  The  haemorrhage  was  pro- 
fuse, and  the  openings  of  the  vessel  into  the  sac  could  not  be  seen,  so 
that  the  operator  had  to  content  himself  with  plugging  the  wound.  The 
patient  died  a  few  days  after.  The  post  mortem  examination  showed 
that  the  circulation  had  been  chiefly  carried  by  means  of  the  anastomoses 
between  the  aortic  intereostals  and  the  branches  of  the  axillary  artery. 
In  three  more  cases  the  operation  of  ligature  of  the  innominate  is  said 
to  have  been  tried  with  speedily  fatal  results  ;  and  in  four  cases,  after 
being  commenced,  it  was  abandoned.  Death  occurred  from  secondar3^ 
haemorrhage  in  seven  cases;  from  inflammation  of  the  lungs  or  pleura 
in  one;  from  pericarditis  in  one;  from  diseased  kidney  in  one;  from 
phlebitis  and  suppuration  in  one ;  and  in  three  from  causes  that  are  not 
mentioned. 

In  one  case,  that  of  Hall,  the  artery  was  transfixed  by  the  aneurism- 
needle;  haemorrhage  occurred  at  the  time,  which  was  arrested  by  plug- 
ging, and  did  not  recur,  the  patient  dying  from  other  causes.  In  three 
cases,  those  of  Mott,  Bland,  and  Lizars,  the  haemorrhage  came  on  shortly 
after  the  separation  of  the  ligature;  but  in  Grafe's  it  did  not  occur  for 
fifty-one  days  after  this,  the  cicatrix  in  the  artery  having  then  probably 
given  way  under  the  influence  of  some  imprudent  movement  on  the  part 
of  the  jjatient.  In  Cooper's  second  case,  the  patient  appeared  to  be 
going  on  well  for  some  weeks,  when  secondary  haemorrhage  appeared. 
Learning  that  nothing  further  could  be  done,  the  patient  tore  off  the 
bandages  when  alone,  and  bled  to  death.  In  Bickersteth's  case,  the 
artery  had  been  injured  by  the  previous  compression  applied  by  means 
of  a  leaden  wire.  The  ligature  was  applied  on  each  side  of  the  bruised 
spot ;  but  secondary  haemorrhage  proved  fatal  on  the  sixth  day.  With 
such  results  as  these,  there  can  be  but  one  opinion  as  to  the  extreme 
danger  of  such  an  operation.  As  its  performance  has  hitherto  in  ever^^ 
instance,  except  in  Smyth's,  entailed  death,  and  generally  a  speedy 
death,  it  should  without  doubt  be  undertaken  with  much  hesitation  ; 
and  there  can  be  but  few  cases  in  which  a  Surgeon  would  be  induced,  in 
the  face  of  the  consequences  that  have  hitherto  invariably  followed  the 


LIGATUEE    OF    THE    SUBCLAVIAN    ARTERY.  121 

application  of  a  ligature  to  the  brachio-cephalic  artery  for  subclavian 
aneurism,  again  to  have  recourse  to  such  a  procedure. 

Ligature  of  the  Subclavian This  artery  has  been  tied  in  the 

third  part  of  its  course  for  subclavian  or  subclavio-axillarj^  aneurism  in 
21  cases  (Poland).  Of  these,  nine  recovered.  The  sac  was  punctured 
in  two  cases — by  Liston  and  Travers.  The  majority  of  the  deaths  were 
from  haemorrhage.  Warren  relates  a  remarkable  case  occurring  in  a 
lady  aged  thirt}'^,  who  was  afflicted  by  an  aneurism  just  above  the  clavi- 
cle. The  patient  was  excessively  deformed  from  club-foot  and  curvature 
of  the  spine,  so  that  the  two  first  ribs  rose  above  the  clavicle,  passing 
obliquely  across  the  neck  and  carrying  the  artery  upwards  and  back- 
wards, so  that  it  lay  parallel  to,  and  about  an  inch  from,  the  external 
border  of  the  trapezius.  This  peculiarity  of  position  enabled  Warren  to 
tie  the  artery  on  the  cardiac  side  of  the  tumor,  and  the  case  had  a  suc- 
cessful issue.  If  the  aneurism  be  situated  on  the  right  subclavian  artery, 
between  or  beyond  the  scaleni,  that  vessel  has  been  Ligatured  on  the 
Tracheal  side  of  these  muscles  ;  on  the  left  side  this  operation  is  scarcely 
practicable,  on  account  of  the  depth  at  which  the  artery  is  situated.  It 
has,  however,  been  performed  in  one  case  by  Dr.  J.  R.  Rodgers,  of  New 
York;  and  it  was  attempted  once  by  Sir  Astley  Cooper,  who  failed  to 
secure  the  vessel,  and  is  said  to  have  wounded  the  thoracic  duct.  When 
we  consider  the  anatomical  relations  of  that  portion  of  the  right  subcla- 
vian which  intervenes  betvveen  the  brachio-cephalic  artery  and  the  tra- 
cheal edge  of  the  scalenus  anticus  muscle,  we  are  at  once  struck  with  the 
great  difficulties  of  this  undertaking  ;  and  when  we  reflect  on  the  position 
in  which  the  ligature  will  be  placed  between  the  onward  current  of  blood 
in  the  brachio-cephalic  on  the  one  side,  and  the  regurgitant  stream  con- 
veyed by  the  vertebral,  the  thyroid  axis,  the  internal  mammary  and  supe- 
rior intercostal,  into  the  subclavian,  immediately  beyond  the  seat  of 
deligation  on  the  other  side,  we  can  scarcely,  in  accordance  with  those 
principles  on  which  the  formation  of  a  coagulum  within  a  ligatured  vessel 
takes  place,  anticipate  any  but  the  most  disastrous  results. 

In  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly 
characterises  it  as  the  most  serious  in  Surgery  ;  the  proximity  of  the 
common  carotid  artery  on  one  side,  the  internal  jugular  vein  on  the  other, 
the  vena  innominata  below,  the  par  vagum  and  numerous  small  venous 
trunks  in  front,  the  recurrent  laryngeal  nerve  and  pleura  behind,  consti- 
tute relations  of  sufficient  importance  to  justify  Fergusson's  opinion. 
But  supposing  these  difficulties  overcome,  and  the  ligature  applied,  this 
must  be  situated,  as  has  just  been  stated,  in  such  a  position,  with  a 
strong  current  of  blood  flowing  upon  each  side  of  it,  as  to  render  the 
formation  of  an  internal  coagulum,  and  consequently  occlusion  of  the 
artery,  impossible,  and  thus  to  lead  inevitably  to  the  occurrence  of  fatal 
haemorrhage  on  the  separation  of  the  ligature.  Besides  the  danger  of 
secondary  haemorrhage  from  these  causes,  there  would  be  the  additional 
risk  of  the  coats  of  the  artery  being  diseased,  as  we  commonly  find  them 
to  be  in  a  more  or  less  morbid  state  in  the  immediate  vicinity  of  aneu- 
risms;  and,  thus  being  rendered  insusceptible  of  healthy  inflammation, 
ulceration  and  sloughing  would  take  place  along  the  track  of  tlie  liga- 
ture, causing  the  probability  of  a  recurrence  of  haemorrhage.  Thus,  in 
Colles's  case,  it  was  found,  on  exposing  the  subclavian  artery,  that  the 
aneurism  had  extended  in  sucli  a  way  towards  the  carotid,  that  it  was 
doubtful  whether  any  part  of  the  affected  vessel  continued  sound.  On 
exposing  fully,  it  was  found  that  only  a  space  of  the  vessel  three  lines 
in  length  remained  free  between  the  sac  and  the  bifurcation  of  the  bra- 


122 


SPECIAL    ANEURISMS. 


ehio-cephalic,  and  it  was  in  this  narrow  space  that  the  ligature  was 
applied. 

The  subclavian  has  been  ligatured  on  the  tracheal  side  of  the  scaleni 
niusrcles  in  fourteen  cases,  all  of  which  proved  fatal :  twelve  from  htemor- 
rhage,  one  from  inflammation  of  the  pericardium  and  pleura,  and  one 
from  p3^oemia. 

The  cases  are  as  follow  : — 


SURGEON. 

SEX. 

AGE. 

DATE  OP    DEATH. 

CAUSE  OF  DEATH. 

COLLES. 

ni. 

3.3 

4th  day. 

Hsemorrhapre. 

MOTT. 

f 

21 

]8th  day. 

Hagraorrhage. 

Hayden. 

f 

67 

]2th  day. 

Heemorrhage 

O'Reilly. 

in. 

;-59 

]3th  day. 

Haemorrhage. 

Partridge. 

III. 

38 

4th  day. 

Pericarditis  and  pleurisy. 

LiSTON.' 

in. 

13th  day. 

HEemorrhage. 

LlSTON." 

m. 

36th  day. 

HsBmorrhage. 

CUVILLIER.^ 

in. 

]Oth  day. 

Haemorrhage. 

RODGERS. 

m. 

42 

14th  day. 

Haemorrhage. 

AUVERT.^ 

11th  day. 

HEemorrhage. 

AUVERT.'' 

22d    day. 

HEemorrhage. 

Arndt. 

m. 

34 

5th  day. 

Pytemia. 

Bayer. 

m. 

21 

24  hours. 

Haemorrhage 

Hob ART  ^ 

'■ 

16th  day. 

Haemorrhage  from  the  carotid. 

Thus  it  will  be  seen  that,  while  this  operation  is  bad  in  principle,  it  is 
most  unfortunate  in  practice.  This  appalling  Table  needs  no  comment. 
Jt  is,  to  ra}'  mind,  conclusive  as  to  the  merits  of  the  operation,  the  pa- 
tient having,  in  every  case  but  two,  been  carried  off  by  secondary  haemor- 
rhage from  the  distal  side 
of  the  ligature,  in  conse- 
quence of  the  close  prox- 
imity of  numerous  collate- 
ral branches  (Fig.  385); 
and  in  the  two  exceptional 
cases,  the  operation,  al- 
though performed  skil- 
fully, proved  fatal  in  one 
instance  from  pericarditis 
and  pleuris}'',  and  in  the 
other  from  p^'semia,  before 
the  period  at  which  sec- 
ondary haemorrhage  might 
have  been  expected.  Lis- 
ton,  in  one  case,  ligatured 
the  root  of  the  common  carotid,  as  well  as  that  of  the  subclavian,  hoping 
in  this  way  to  diminish  the  risk  of  secondary  hseraorrhage,  by  arresting 
the  current  of  blood  which,  by  sweeping  into  the  carotid  past  the  mouth 
of  the  subclavian,  would  necessarily  wash  away  any  coagulum  that  might 
be  formed  in  this  artery.  But  his  expectations  were  not  realised  ;  hsemor- 
rhage  took  place  as  usual,  and  from  that  portion  of  the  artery  which  lay 
on  the  distal  side  of  the  ligature,  the  blood  having  been  carried  into  this 
end  of  the  vessel  in  a  retrograde  course,  through  the  connection  existing 
between  the  vessels  arising  from  it  at  this  point,  and  those  on  the  oppo- 

'  In  this  case  the  carotid  was  also  tied,  but  the  haemorrhage  came  from  the  sub- 
clavian (Fig.  386). 
2  Fig.  885.  3  Carotid  also  tied.  *  Referred  to  by  J.  H.  Power. 


Fig.  385. — Ligature  of  the  Subclaviaa  in  the  First  Part 
of  its  Course.     (Listen.) 


TREATMENT    OF    SUBCLAVIAN    ANEURISM. 


123 


Fig.  383. — Ligature  of  tile  subclavian,  aud  CarO' 
tid  for  Subclavian  Aneurism.     (Listou.) 


site  side  of  the  head  and  neck,  as  illustrated  by  the  annexed  cut  (Fig. 
386),  taken  from  the  preparation  of  the  case  in  the  University  College 
Museum.  Indeed,  this  is  the  great 
danger  to  be  apprehended  after 
ligature  of  the  subclavian  artery 
on  the  tracheal  side  of  the  scaleni, 
depending  as  it  does  on  the  ana- 
tomical relations  and  connections 
of  the  vessel,  which  no  skill  on 
the  part  of  the  operator  can  in 
any  way  lessen,  and  which,  in  my 
opinion,  ought  certainly  to  cause 
the  operation  of  ligature  of  the 
subclavian  in  the  first  part  of  its 
course  to  be  banished  from  surgi- 
cal practice. 

Hobart  of  Cork  ligatured  the 
first  part  of  the  right  subclavian 
and  the  root  of  the  carotid  in  a 
case  of  aortic  aneurism  supposed 
to  be  innominate.      The  ligature 

separated  safely  from  the  subclavian,  but  the  patient  died  on  the  six- 
teenth day  of  haemorrhage  from  the  carotid,  brought  on  by  a  fit  of  pas- 
sion, in  which  she  threw  her  bolster  at  the  nurse.  Smyth  of  iS"ew 
Orleans  tied  the  innominate,  the  carotid,  and  subsequently  the  right 
vertebral,  with  eventual  success  (Table,  p.  118).  The  carotid  only  was 
tied  by  Butcher,  with  a  fatal  result. 

When  an  aneurism  is  situated  on  the  subclavian  artery,  in  the  poste- 
rior infei'ior  triangle  of  the  neck,  it  is  necessarilj^  impossible  to  ligature 
that  vessel  beyond  the  scaleni,  as  there  would  not  be  suflScient  room  for 
the  exposure  of  the  artery,  which,  even  if  laid  bare,  would  in  all  proba- 
bility be  found  in  too  diseased  a  condition  to  bear  the  application  of  a 
ligature. 

Thus  it  will  be  seen  that,  in  every  case,  except  Smyth's,  in  which  an 
aneurism  of  the  subclavian  artery  has  been  subjected  to  operation, 
whether  by  ligature  of  the  brachio-cephalic  or  of  the  subclavian  itself 
internal  to  the  scaleni,  the  result  has  been  a  fatal  one.  As  this  unfor- 
tunate termination  is  in  no  way  to  be  attributed  to  want  of  skill  on  the 
part  of  the  operators, — who  have  been,  without  exception,  men  greatly 
distinguished  for  the  possession  of  this  very  quality, — but  is  solely  de- 
pendent on  certain  anatomical  peculiarities  in  the  arrangement  of  these 
vessels,  by  which  their  successful  ligature  has  been  rendered  all  but 
impossible,  a  repetition  of  these  attempts,  which  may  hasten  the  patient's 
death,  can  scarcely  be  considered  justifiable.  What  then  are  we  to  do  ? 
Are  we  to  leave  patients  laboring  under  aneurism  of  the  subclavian 
artery  to  inevitable  death,  without  making  an  effort  to  save  them  ?  Or 
does  surgery  offer  other  modes  of  treatment  besides  those  just  men- 
tioned, by  which  we  may  hope  to  arrive  at  more  successful  results  ? 

Without  mentioning  direct  pressure,  manipulation,  or  galvano-punc- 
ture,  which  are  certainly  deserving  of  further  trials  in  combination  vvith 
appropriate  constitutional  treatment,  three  modes  of  treatment  present 
themselves : — 

1.  Compression  of  the  Artery  where  it  passes  over  the  First  Rib,  and 
consequently  on  the  Distal  Side  of  the  Tumor. 

2.  Ligature  of  it  on  the  Distal  side,  above  or  below  the  Clavicle. 
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3.  Amputation  at  the  Shoulder-joint,  and  Distal  Ligature  of  the 
Artery. 

1.  Compression  of  the  Artery  on  the  Distal  Side  of  the  Sac 

could  only  be  effected  where  it  crosses  the  first  rib,  and  consequently 
would  only  be  applicable  to  aneurisms  of  the  first  part  of  this  vessel. 
This  plan  has  never  been  tried:  partly,  perhaps,  on  account  of  the  diflfi- 
culty  in  applying  pressure  in  this  situation,  and  partly,  probably,  on  ac- 
count of  the  want  of  success  that  has  attended  procedures  of  this  kind 
when  applied  to  vessels  in  other  situations. 

The  difl3culty  in  applying  the  compression  might,  I  think,  be  overcome 
by  the  use  of  the  instrument  of  which  a  representation  is  given  by  Bour- 
gery.  The  efficiency  of  the  compression  would  be  materiall}^  increased 
by  the  employment  of  direct  pressure  on  the  tumor,  or  of  galvano- 
puncture  at  the  same  time,  and  in  this  waj'  a  coagulum  might  be  formed 
in  the  sac.  Although  too  much  ought  not  to  be  expected  from  this  mode 
of  treatment,  yet  I  think  it  might  with  propriety  be  tried  in  cases  of  the 
kind  that  has  been  mentioned. 

2.  Distal  Ligature  of  the  Subclavian  Artery  in  the  Third 
Part  of  its  Course  has  been  suggested,  and  may,  perhaps,  hold  out 
some  prospect  of  success  in  cases  of  aneurism  situated  between  or  in- 
ternal to  the  scaleni.  In  an  aneurismal  sac  springing  from  tlie  artery  in 
this  situation,  the  principal  current  of  blood  would,  in  all  probability, 
be  that  which  is  destined  for  the  supply  of  the  upper  extremity.  Some 
of  the  branches  arising  from  the  artery  before  it  has  passed  beyond  the 
scalenus  anticus  would,  doubtless,  be  more  or  less  compressed,  and  tlius 
obliterated,  by  the  tumor;  or  tliey  might  be  obstructed  by  an  extension 
of  the  laminated  fibrine  over  their  orifices.  If,  therefore,  the  supply  to 
the  upper  extremity  could  be  cut  off,  there  might  be  a  possibility  of 
those  changes  taking  place  within  the  sac  which  are  necessary  for  the 
obliteration  of  its  cavity.  The  principal  obstacles  to  this  desirable  re- 
sult would  necessarily  be  the  transversales  colli  and  humeri  arteries; 
which,  being  the  two  vessels  that  are  more  particularly  destined  to  carry 
on  the  circulation  in  the  upper  extremity  after  the  ligature  of  the  sub- 
clavian, would  necessarily,  if  not  occluded,  undergo  dilatation,  and  thus 
continue  to  draw  too  large  a  current  of  blood  through  the  sac  for  strati- 
fication of  its  contents  to  take  place;  and,  if  they  were  occluded,  there 
would  be  danger  of  gangrene  of  the  arm  from  insufficient  vascular  supply. 

Dupuytren  ligatured  the  axillary  artery  under  the  pectoral  muscles 
for  a  case  of  subclavian  aneurism,  two  arterial  branches  being  divided 
in  the  incisions  tlirough  the  fat  and  areolar  tissue ;  and  the  patient  died 
on  the  ninth  day.  This  operation  could  not  be  expected  to  succeed  ;  for 
between  the  ligature  and  the  sac  are  the  lai'ge  and  numerous  alar,  acro- 
mial, and  thoracic  branches  of  the  axillary  artery,  which  would  continue 
to  be  fed  by  a  current  sent  through  the  tumor,  and  thus  preclude  the 
possibility  of  its  contents  being  sufficiently  stationary  for  ultimate  con- 
traction and  cure  to  result.  Laugier  performed  the  distal  operation  in 
a  supposed  case  of  subclavian  aneurism,  which  afterwards  turned  out  to 
be  one  of  the  brachio-cephalic  artery.  In  addition  to  Dupuytren's  case, 
the  operation  has  been  done  by  Petrequin,  Schuh,  and  Canton,  in  all  in- 
stances with  a  fatal  result. 

3.  The  above-mentioned  difficulties  are  met  by  a  plan  of  procedure, 
originally  suggested,  I  believe,  by  Fergusson,  but  which  has  as  yet  been 
practised  in  only  one  case.  It  is  Amputation  of  the  Arm  at  the 
Shoulder-joint,  followed  by  Distal  Ligature  of  the  Artery — a 
desperate  undertaking,  truly,  but  for  a  desperate  disease,  it  must  be 
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remembered,  and  one  that  under  ordinary  surgical  treatment  is  almost 
incurable, 

The  arter}'  might  be  ligatured  before  the  amputation.  "  It  is  known," 
says  Fergusson,  "  that  amputation  at  the  shoulder-joint  is  generally  a 
ver}'-  successful  operation  ;  so  far  as  this  wound  is  concerned,  then,  there 
might  be  little  to  apprehend,  but  the  eiTect  on  the  tumor  is  not  so  easily 
foretold.  Ligature  of  the  axillary  artery  on  the  face  of  the  stump  might 
here  be  reckoned  like  Brasdor's  operation  ;  j-et  there  is  a  vast  difference, 
for  in  the  latter  case  the  same  amount  of  blood  which  previously  passed 
towards  the  upper  extremity  would  still  find  its  way  down,  and  probably 
|)art  of  it  would  run  through  the  sac;  whereas,  were  the  member  re- 
moved, as  the  same  quantity  would  no  longer  be  required  in  this  direc- 
tion, the  tumor  might  possibly  be  much  more  under  the  control  of  pres- 
sure. The  value  of  such  a  suggestion  remains  yet  to  be  tested,  however, 
and  it  would  be  futile  to  reason  upon  it  at  present.  It  might  be  a  judi- 
cious venture  first  to  tie  the  axillarj^  or  subclavian  under  the  clavicle; 
and  then,  if  it  were  found  that  the  aneurism  still  increased,  amputation 
might  be  performed,  either  immediately  before  or  after  the  separation  of 
the  ligature." 

Were  a  case  of  aneurism  of  the  subclavian  artery  internal  to  the  scaleni 
to  present  itself  to  me,  the  plan  that  I  should  adopt  would  be,  first,  the 
employment  of  pressure  on  the  vessel  at  the  distal  side  of  tlie  tumor,  if 
practicable;  should  this  not  succeed,  I  would,  if  the  disease  were  situ- 
ated between  or  internal  to  the  scaleni,  ligature  the  artery  in  the  third 
part  of  its  course ;  and,  did  that  not  succeed  in  checking  the  increase  of 
the  aneurism,  I  would  perform  amputation  at  the  shoulder-joint,  as  re- 
commended by  Pergusson.  Should  the  aneurism  occupy  the  arter}^  after 
it  has  passed  the  scaleni,  direct  pressure  on  the  sac  holds  out  the  best 
prospect  of  success.  Should  that  fail,  I  would  not  attempt  the  ligature 
of  the  artery  l)elow  the  clavicle ;  as  it  is  an  operation  the  result  of  which 
is  most  unsatisfactory,  and  would  not  prevent  a  large  current  through 
the  sac  for  the  supply  of  the  collateral  circulation  of  the  arm  ;  but  I 
would  at  once  have  recourse  to  amputation  at  the  shoulder,  and  then 
ligature  the  vessel  as  near  as  possible  to  the  sac.  It  is  true  that,  even 
in  this  case,  the  ligature  would  be  below  the  branches  that  are  given  off 
under  the  pectoral  muscles  ;  but,  as  the  arm  would  be  removed,  they 
could  not  undergo  any  increase  of  activity  for  the  supply  of  the  col- 
lateral circulation  of  the  upper  extremity. 

The  only  case  in  which  this  operation  has  been  performed,  was  by 
Spence  in  1864.  The  patient  lived  four  years;  and,  although  the  aneu- 
rism was  not  cured,  the  result  afforded  good  promise  of  success  for  the 
future.  For  the  first  ten  days  after  the  operation,  the  tumor  was  scarcely 
to  be  felt ;  and  when  the  patient  left  the  hospital  the  tumor  had  dimin- 
ished to  one-third  of  its  former  size.  The  artery  was  tied  in  two  places — 
where  it  was  cut,  and  also  just  be3'0nd  the  tumor.  Before  the  patient's 
death — which  probably  arose  from  internal  aneurism — the  aneurism  had 
increased  somewhat  towards  the  chest. 

Ligature  of  the  Vertebral  Artery. — This  bold  and  diflScult  ope- 
ration is  only  to  be  found  recorded  in  one  case  in  the  annals  of  Surgery 
— that  in  which  Smyth,  of  New  Orleans,  had  recourse  to  it  to  check 
regurgitant  hseinorrhage  after  ligature  of  the  innominate  for  subclavian 
aneurism  (p.  119). 

I  will  give  the  details  of  the  operation  in  the  words  of  Smyth "  The 

head  of  the  patient  being  thrown  back  and  slightly  turned  to  the  left,  an 
incision   two  inclies  in  length  was  made  along  the  posterior  border  of 
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the  sterno-mastoid  muscle,  commencing  at  the  point  where  the  external 
jugular  A^ein  crosses  this  muscle  and  terminating  a  little  above  the  clavi- 
cle ;  the  edge  of  the  muscle  being  exposed  and  drawn  to  the  inner  side,  the 
prominent  anterior  tubercle  of  the  transverse  process  of  the  sixth  cervical 
vertebra  was  readily  felt  and  taken  for  a  guide.  Immediately  before  this 
and  in  a  vertical  line  with  it  lies  the  artery.  A  layer  of  fascia  was  now 
divided  ;  some  loose  cellular  tissue  with  Ij-mphatics  and  the  ascending 
cervical  artery  were  pulled  to  the  inner  side  ;  and  a  separation  was  made 
between  the  scalenus  anticus  and  longus  colli  muscles  just  below  their 
insertion  into  the  tubercle,  when  the  artery  and  vein  became  visible;  the 
latter  was  drawn  to  the  outer  side  (this  is  important),  and  the  needle 
passed  around  the  former  from  without  inwards." 

ANEURISM  or  THE  AXILLARY  ARTERY. 

This  artery,  though  less  commonly  the  seat  of  aneurism  than  other 
large  vessels,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is 
sufflcientl}^  frequently  diseased.  This  is  due  partl}^  to  its  situation,  its 
proximity  to  the  shoulder-joint  causing  it  to  be  subjected  to  the  very 
varied,  extensive,  and  often  forcible  movements,  of  which  that  articula- 
tion is  the  seat ;  and  partly  to  the  artery  being  deficient  in  that  support 
which  would  be  afforded  it  by  a  strong  investing  slieath,  such  as  is  com- 
monly met  with  in  arteries  of  corresponding  magnitude.  Amongst  the 
most  frequent  causes  of  axillary  aneurism,  may  be  mentioned  falls  upon 
the  shoulder  or  upon  the  outstretched  hands,  and  in  many  cases  the 
efforts  made  at  reducing  old  standing  dislocations,  instances  of  which 
are  recorded  by  Pelletan,  Flaubert,  Warren,  and  Gibson  ;  the  head  of  tlie 
bone  in  these  cases  having  probably  contracted  adhesions  to  the  artery,  in 
consequence  of  which  the  vessel  was  torn  during  the  efforts  at  reduction. 
Axillar}^,  like  subclavian  aneurism,  occurs  more  commonly  on  the  right 
than  on  the  left  side,  and  is  met  with  in  especial  frequency  amongst  men; 
of  37  cases,  only  3  occurred  in  women.  I  am  acquainted  with  one  case 
onl}^  in  which  both  axillary  arteries  became  aneurismal  ;  it  occurred  to 
Furner  of  Brighton.  In  this  remarkable  case  both  axillary  arteries  be- 
came aff"ected,  an  interval  of  about  fifteen  months  intervening  between 
the  formation  of  the  two  aneurismal  tumors  ;  and  the  subclavian  was 
ligatured  on  both  sides  successfully. 

Symptoms. — In  axillary  aneurism  there  are  three  sets  of  symptoms, 
attention  to  which  will  usually  enable  the  Surgeon  to  recognise  tlae  dis- 
ease ;  these  are,  the  existence  of  a  tumor  in  the  axilla,  the  pain  that  it 
occasions,  and  the  affections  to  which  it  gives  rise  in  the  limb. 

The  precise  situation  at  which  an  aneurism  of  the  axillary  artery  pre- 
sents externally,  will  depend  upon  whether  it  springs  from  that  portion  of 
the  vessel  that  lies  above,  beneath,  or  below  the  lesser  pectoral  muscle. 
If  from  above,  it  will  appear  as  a  tumor  seated  immediately  below  the 
clavicle  and  occupying  the  triangular  space  between  the  upper  margin 
of  the  lesser  pectoral  and  that  bone  ;  if  it  be  lower  down,  it  will  raise  the 
anterior  fold  of  the  axilla,  being  prevented  from  extending  much  out  of 
this  space  by  the  dense  fascia  that  stretches  across  from  one  side  to  the 
other.  The  tumor,  which  is  at  first  soft  and  compressible,  has  a  whiz- 
zing bruit ;  and  its  pulsations,  which  are  expansile,  may  be  arrested  by 
pressure  upon  tlie  subclavian  artery,  where  it  passes  over  the  first  rib. 
It  usually  increases  with  great  rapidity,  owing  to  the  little  resistance 
opposed  by  the  loose  areolar  tissue  in  this  situation,  and  most  commonly 
extends  downwards  and  forwards,  causing  the  hollow  of  the  axilla  to 
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disappear.  In  some  rare  .instances,  however,  the  tumor  has  been  known 
to  take  a  direction  upwards  under  the  lesser  pectoral,  and  into  the  areolar 
interval  above  that  muscle,  or  even  underneath  the  clavicle  into  the 
acromial  angle  between  it  and  the  trapezius.  It  is  fortunately  rare  for  an 
aneurism  to  take  such  a  course,  as  it  would  present  serious  difficulty  in 
the  compression  or  the  ligature  of  the  subclavian;  and  there  is  more 
than  one  instance  on  record,  in  which  the  sac  has  been  punctured  in  the 
attempt  to  pass  the  needle  round  this  vessel.  When  the  aneurism  is 
seated  high  up,  it  not  unfrequently  happens  that  the  clavicle  is  pushed 
upwards  by  the  pressure  of  the  tumor  beneath  it — a  complication  of  con- 
siderable moment  in  reference  to  the  operation,  the  difficulties  of  which 
are  greatl}"-  increased  by  it.  The  pressure  of  the  tumor  upon  neighbor- 
ing parts  may  give  rise  to  serious  consequences ;  thus  it  may  produce  a 
carious  state  of  the  first  and  second  ribs,  and  the  compression  of  the 
brachial  plexus  of  nerves  will  occasion  pain  and  numbness  in  the  upper 
extremity.  The  affections  of  the  limb  occasioned  by  the  aneurism  are 
diminution  or  extinction  of  the  radial  pulse,  oedema,  coldness,  and  loss 
of  muscular  power.  In  some  cases  the  brachial  artery  beyond  the  tumor 
would  appear  to  be  obstructed,  no  pulsation  being  perceptible  in  it;  and 
the  compression  of  the  axillary  vein  may  occasion  oedema  of  the  hand 
and  arm,  with  some  diminution  in  the  temperature  of  the  limb;  and 
these  symptoms,  if  the  tumor  attain  a  very  large  size,  may  even  amount 
to  indications  of  impending  gangrene. 

Diagnosis. — The  diagnosis  of  axillary  aneurism  is  usuallj^  readily 
made;  there  being  but  two  diseases  with  which  it  can  well  be  confounded, 
viz.,  chronic  enlargement  and  suppuration  in  the  glands  of  the  axilla, 
and  pulsating  tumor  of  the  bones  in  this  region.  From  glandular  or 
other  abscess,  the  diagnosis  is  generally  easy ;  but  I  have  seen  some 
cases  in  which,  pulsation  being  communicated  to  their  contents  by  the 
subjacent  artery,  it  was  somewhat  difficult  to  distinguish  the  nature  of 
the  tumors.  Here,  however,  the  history  of  the  case  and  its  speedy  pro- 
gress to  pointing  will  indicate  its  true  nature.  From  medullary  tumor, 
or  osteo-aneurism  of  the  head  of  the  humerus,  the  diagnosis  is  not  alwaj^s 
so  easy  ;  and  there  are  at  least  two  instances  on  record  in  which  the  sub- 
clavian artery  has  been  ligatured  for  disease  of  this  kind  on  the  supposi- 
tion of  its  being  an  aneurism.  In  these  instances  it  has,  however,  gene- 
rally been  observed  that  the  tumor  first  made  its  appearance  on  the  fore 
part  of  the  shoulder,  and  not  in  the  usual  situation  of  axillary  aneurism; 
that  it  was  from  the  first  firm,  smooth,  elastic,  but  nearly  imcompressible; 
and  that,  although  it  presented  distinct  pulsation,  there  was  no  true  bel- 
lows-sound, but  rather  a  thrilling  bruit  perceptible  in  it.  The  most  im- 
portant diagnostic  mark,  perhaps,  is  the  fact  of  these  tumors  forming  a 
prominence  in  situations  in  which  aneurisms  of  the  axillary  artery  would 
not  at  first  show  themselves,  as  at  the  upper,  outer,  or  anterior  part  of 
the'  shoulder.  In  more  advanced  stages,  when  the  substance  of  the  bone 
has  undergone  absorption  and  its  shell  has  become  thin  and  expanded 
by  the  outward  pressure  of  the  tumor,  there  is  often  a  dry  crackling  or 
rustling  sound  perceived  on  pressure,  which  is  never  met  with  in  cases 
of  aneurism. 

Treatment. — I  am  not  acquainted  with  any  instance  in  which  an 
aneurism  of  the  axillary'  artery,  not  arising  from  wound  or  injury,  has 
undergone  spontaneous  cure,  or  been  consolidated  by  constitutional 
treatment.  Compression  or  ligature  of  the  subclavian  in  the  third  part 
of  its  course  is  the  only  means  of  cure. 

Axillary  aneurisms  are  favorably  situated   for  the  employment  of 
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digital  compression.  By  this  means  the  sul)clavian  can  easily  be  com- 
manded  as  it  passes  oA^er  the  first  rib.  And  the  success  of  this  treat- 
ment is  likely  to  be  great;  first,  becanse,  the  sac  being  usually  large,  a 
considerable  quantity  of  the  contained  blood  is  well  out  of  the  current 
of  the  circulation,  readily  stagnates,  and  may  thus  easily  coagulate; 
and  secondly,  because  the  current  of  blood  through  the  sac  is  propor- 
tionatel}'  small,  and  thus  if  coagulation  once  begin,  may  easily  be  com- 
pletely arrested.  Digital  compression,  therefore,  in  my  opinion,  should 
always  be  had  recourse  to  in  the  first  instance.  By  this  means,  aided 
by  rest  and  constitutional  treatment,  the  progress  of  the  tumor  may  be 
stayed,  and  possibly  a  consolidation  of  its  contents  and  cure  be  effected. 
This  occurred  at  University  College  Hospital  in  a  patient  seventy-one 
years  of  age,  in  whom  an  axillary  aneurism  as  large  as  a  shaddock  and 
of  an  actively  progressing  character  was  cured  by  intermittent  digital 
compression  continued  at  intervals  for  between  two  and  three  weeks, 
during  which  time  compression  was  kept  up  in  all  about  twenty-three 
honrs,  the  consolidation  commencing  on  the  third  day  of  compression 
after  seven  hours  of  pressure  had  been  tried.  Holmes  mentions  eight 
cases  in  which  digital  compression  has  been  tried.  Three  of  these, 
under  the  care  of  Ciniselli  and  Dutoit,  and  another  Surgeon  whose  name 
is  not  mentioned,  were  of  traumatic  origin,  and  of  these  two  were  cured. 
The  remaining  five  were  idiopathic.  Three  of  these,  under  Cooper  Fors- 
ter,  Peatson,  and  Rizzoli,  were  cured.  Two,  under  Turet  and  Vanzetti, 
failed.  In  Cooper  Forster's  case  the  compression  was  applied  twice 
under  chloroform;  on  one  occasion  for  three  and  a  quarter  hours  and  on 
the  other  for  eight  hours.  In  Peatson's  case  the  pressure  was  applied 
at  intervals  for  a  period  of  nearly  three  months.  In  Rizzoli's  case  the 
treatment  lasted  even  longer,  the  cure  not  being  complete  for  nearly  six 
months.  In  this  case  the  artery  was  so  dilated  and  diseased  that  liga- 
ture was  impossible.  In  Dutoit's  case  the  compression  was  applied  for 
six  hours  a  day  for  six  days. 

Compression  by  instruments  on  the  cardiac  side  can  seldom  be  made 
applicable  to  aneurisms  in  this  situation  ;  inasmuch  as  the  pressure  that 
is  brought  to  bear  upon  the  subclavian  must  necessarily  at  the  same 
time  influence  the  greater  part  of  the  brachial  plexus  of  nerves  to  such 
an  extent  as  to  be  unendurable  by  the  patient.  Yet  it  is  not  impracti- 
cable, and  means  might  be  devised  to  overcome  this  difficulty. 

Ligature  of  the  artery  is,  however,  still  the  Surgeon's  chief  resource 
in  the  treatment  of  these  cases.  The  part  of  the  vessel  universally 
selected  for  the  application  of  the  ligature  is,  in  accordance  with  the 
Hunterian  doctrines,  that  which  lies  on  the  first  rib  beyond  the  scalenus 
anticus  muscle;  this  part  presenting  the  advantages  of  being  sufficiently 
removed  from  the  seat  of  disease  to  ensure  the  probability  of  the  coats  of 
the  arter3'  being  in  a  sound  state,  of  being  by  far  the  most  accessible,  and, 
when  deligated,  of  allowing  the  collateral  circulation  by  which  the  vitality 
of  the  arm  is  to  be  maintained  to  remain  uninjured.  Notwithstanding 
these  obvious  advantages  presented  by  the  ligature  of  the  subclavian  over 
that  of  the  axillar}'  artery,  in  other  words,  by  performing  Hunter's  instead 
of  Anel's  operation  for  the  cure  of  spontaneous  axillary  aneurism,  there 
would  appear  to  be  a  tendency  in  the  minds  of  some  Surgeons  to  advo- 
cate the  latter  instead  of  the  former  of  these  operations ;  and  to  substi- 
tute for  one  that  offers  the  advantages  that  have  just  been  mentioned  a 
procedure  that  is  not  only  much  more  difficult  in  its  performance,  and 
that  interferes  with  the  collateral  circulation,  but  that  is  practised  upon 
a  diseased  ijart  of  the  vessel,  in  dangerous  proximity  to  the  sac. 
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Ligature  of  the  Subclavian  in  the  Third  Part  of  its  Course. 

—  In  order  to  apply  a  ligature  to  that  portion  of  the  subclavian  artery 
which  intervenes  between  the  acromial  edge  of  tlie  scalenus  anticus  and 
the  lower  border  of  the  first  rib,  the  patient  should  be  placed  in  the 
recumbent  position,  the  arm  depressed  as  much  as  possible,  and  the 
head  turned  somewhat  to  the  opposite  side.  The  integuments  of  the 
lower  part  of  the  neck  should  then  be  put  on  the  stretch  by  being  dravvn 
downwards  over  the  clavicle,  and  an  incision  about  four  inches  in  length 
made  upon  the  bone  through  the  integument,  the  superficial  fascia,  and 
the  plat3'Sma.  When  tension  is  taken  off  the  part,  this  incision  will  be 
found  to  traverse  the  base  of  the  inferior  triangle  of  the  neck  ;  a  vertical 
incision  should  then  be  made  at  right  angles  to,  and  falling  into  the 
centre  of,  the  first,  and  the  two  flaps  of  integument  and  fascia  should 
then  be  turned  up.  A  quantity  of  loose  areolar  tissue  will  now  be 
exposed,  in  which  a  venous  plexus  and  the  lower  end  of  the  external 
jugular  vein  will  commonly  be  found.  These  vessels  should  be  carefully 
avoided,  and  the  areolar  tissue  dissected  or  scratched  through  with  the 
l)oint  of  a  knife  and  a  blunt  probe  ;  should  any  vein  be  wounded,  a 
double  ligature  must  be  passed  underneath  it,  and  both  ends  tied.     If 


Ficf.  387 — Ligature  of  the  Subclavian  in  the  Third  Part  of  its  Course. 


the  transversalis  colli  or  humeri  arteries,  as  occasionally  happens, 
should  inconveniently  traverse  this  place,  they  must  be  drawn  out  of 
the  way  with  a  blunt  hook.  By  the  combined  action  of  cutting  and 
scratching  through  the  areolar  tissue,  the  external  edge  of  the  scalenus 
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anticns  is  readied;  this  is  the  "directing  line"  down  which  the  finger  is 
run  until  the  tubercle  of  the  first  rib  is  felt.  This  is  the  guide  to  the 
artery,  which  will  be  found  immediatelj^  above  and  a  little  behind  it, 
covered,  however,  and  bound  down  to  the  rib  by  a  dense  fascia.  This 
must  now  be  ver^'-  carefidly  opened  with  the  edge  of  the  knife,  and  the 
needle  passed  from  before  backwards.  In  doing  this,  attention  must  be' 
paid  to  the  brachial  plexus,  situated  above  and  behind  the  artery. 
(Figs.  381,  388,  389). 


Fig.  3SS. — Diagi-am  of  Right  Subclavian  Artery 
in  tlie  Third  Part  of  its  Course.  A.  Artery,  n.  Bra- 
chial plexus  of  nerves,  v.  Plexus  of  veins,  m. 
Edge  of  scalenus  anticus  muscle,  inserted  into  tu- 
bercle of  first  rib. 


Fig.  389. — Diagram  of  Right  Subclavian  Ar- 
tery in  Third  Part  of  its  Course,  crossed  by 
transversalis  colli  artery  and  vein.  a.  Sub- 
clavian artery.  V.  External  jugular  receiving 
transversalis  colli  veins,  n.  Brachial  plexus 
of  nerves,     m.  Omohyoid  muscle. 


There  are  several  points  in  connection  with  this  operation  that  deserve 
special  attention.  In  the  first  place,  it  is  necessary  that  the  shoulder 
should  be  depressed  as  far  as  possible,  so  as  to  bring  the  superior  margin 
of  the  clavicle  down.  This  is  a  matter  of  much  importance  ;  for,  if  the 
clavicle  be  thrust  upwards  by  the  pressure  of  a  large  aneurism,  the  Sur- 
geon will  have  to  find  the  artery  at  the  bottom  of  a  deep  narrow  wound, 
instead  of  on  a  comparatively  plain  surface.  A  case  occurred  to  Sir  A. 
Cooper,  in  which  the  attempt  to  ligature  the  subclavian  arterj'  for  a 
large  aneurism  of  the  axilla  was  forced  to  be  abandoned,  in  consequence 
of  the  clavicle  being  thrust  up  to  too  great  a  height  to  enable  him  to 
reach  the  vessel.  The  extent  of  the  difficult}^  occasioned  by  this  eleva- 
tion of  the  clavicle  must  necessarily  depend  in  a  great  measure  upon  the 
height  at  which  the  subclavian  artery  happens  in  any  particular  case  to 
be  situated  in  the  neck.  It  is  not  uncommon  to  find  it  pulsating  so 
high  in  the  neck,  that  no  amount  of  elevation  of  the  clavicle  by  a  sub- 
jacent axillary  aneurism  could  raise  that  bone  above  the  level  of  the 
vessel.  In  the  majority  of  cases,  however,  (in  seventeen  out  of  twenty- 
five,  as  shown  by  Quain  in  his  work  on  the  Arte7'ies,)  it  is  either  below 
the  level  of  the  bone,  or  but  slightly  raised  above  it ;  so  that,  if  the 
clavicle  were  thrust  upwards  and  forwards,  the  vessel  would  be  buried 
in  a  deep  pit  behind  it.  Dupuytren  was  of  opinion  that  the  artery 
coursed  high  in  persons  who  were  thin,  with  slender  long  necks;  where- 
as, in  thick,  short-necked  persons,  with  muscular  shoulders,  it  was 
deeply  seated.  I  have  often  verified  the  truth  of  this  observation,  both 
in  dissection  and  in  examining  the  pulsations  of  the  vessel  during  life. 

In  order  to  obviate  the  diflSculty  that  has  occasionally  been  expe- 
rienced in  reaching  the  arter}^  when  thus  buried  behind  an  elevated 
clavicle,  it  has  been  proposed  by  Hargrave  to  saw  through  the  bone. 
The  most  sei'ious  objection  that  can  be  raised  against  this  practice,  is 
the  fact  of  the  clavicle  being  sometimes  a  part  of  the  wall  of  the  aneu- 
rism ;  but,  supposing  the  Surgeon  could  satisfy  himself  that  this  was 
not  the  case,  I  cannot  see  any  objection  to  this  procedure,  provided  any 
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very  great  and  insurmountable  difficulty  presented  itself  in  passing  the 
ligature  round  the  vessel  without  it.  The  posterior  scapular  vert'  fre- 
quently arises  as  a  separate  branch  from  the  third  part  of  the  artery, 
and  must  be  looked  out  for  during  the  operation.  It  is  also  said  to 
influence  the  prol)ability  of  secondary  iiaeraorrhage.  In  296  arteries 
examined  by  Quain,  it  arose  from  the  third  part  as  a  separate  branch  in 
101,  or  as  nearly  as  possible  one  in  tiiree  cases. 

The  external  jugular  vein  should  lie  close  to  the  outer  edge  of  the 
sterno-mastoid  ;  but  it  is  frequently  more  external,  and  must  conse- 
quently be  divided  in  the  operation  between  a  double  ligatui'e. 

In  passing  the  needle  round  the  subclavian,  care  must  be  taken  that 
some  of  the  lower  cords  of  the  brachial  plexus  be  not  included  in  the 
noose ;  and  indeed  the  mistake  has  more  than  once  been  committed  of 
tying  these  nervous  trunks  instead  of  the  vessel.  Thus,  Liston,  in  the 
first  successful  case  of  ligature  of  the  subclavian  in  tliis  country,  passed 
the  thread  round  the  lower  nervous  cord  ;  but  immediately  perceiving 
his  error,  turned  it  to  account  by  drawing  aside  the  included  nerve,  and 
thus  more  readily  exposing  the  artery.  Dupuytren,  in  a  case  of  aneu- 
rism of  some  years'  duration,  succeeded,  after  an  operation  that  lasted 
one  hour  and  forty-eight  minutes,  and  which  he  describes  as  the  most 
tedious  and  difficult  he  ever  attempted,  in  passing  a  ligature  round  the 
vessel,  as  he  believed.  After  the  death  of  the  patient,  which  occurred 
from  haemorrhage  on  the  ninth  day,  the  artery  was  found  to  have  been 
perforated  by  the  needle,  and  one  half  the  vessel  and  the  lower  cord  of 
the  brachial  plexus  included  in  the  noose.  In  a  case  related  by  Porter, 
it  is  stated  that  the  arterj^  communicated  such  distinct  pulsation  to  the 
inferior  nervous  trunk,  that  there  were  no  means  of  ascertaining  whether 
it  was  the  vessel  or  not,  except  by  passing  tlie  needle  under  it. 

In  some  cases,  as  has  already  been  stated,  the  sac  passes  upwards 
below  the  clavicle  into  tlie  inferior  posterior  triangle  of  the  neck  ;  when 
this  is  the  case,  the  Surgeon  incurs  the  risk  of  puncturing  it  from  its 
close  proximity  to  tlie  artery,  as  it  lies  on  the  first  rib.  This  accident 
happened  to  Cusack  while  ligaturing  the  subclavian  in  the  third  part  of 
its  course,  for  a  diffused  aneurism  of  the  axillary  artery.  An  alarming 
gush  of  blood  took  place,  which  was  arrested  by  plugging  the  wound  ; 
but  the  haemorrhage  recurred  on  tlie  tenth  day,  and  the  patient  died.  In 
a  case  related  by  Travers,  in  which  the  sac  was  punctured  by  the  needle, 
which  was  being  passed  round  the  artery,  the  blood,  which  was  arterial, 
did  not  flow  per  saltum,  but  in  a  continuous  stream.  "  The  hsemor- 
rhage,"  Travers  sa3-s,  "  was  more  terrific  and  uncontrollable  tlian  I  have 
ever  witnessed,"  and  was  not  commanded  by  drawing  the  ligature  tight. 
It  was  so  great  that  it  was  doubtful  whether  the  patient  would  leave  the 
theatre  alive,  and  was  only  arrested  by  plugging  the  wound  with  sponge- 
tents.  The  patient  died  of  inflammation  of  the  pleura.  On  examination, 
the  aneurismal  sac  was  found  to  have  a  pouch-like  enlargement  upwards, 
overlying  the  arter}',  where  it  had  been  punctured.  In  connection  with 
the  ligature  of  the  subclavian  in  this  situation  it  is  impossilile  to  pass 
over  in  silence  the  fact,  that  in  some  instances  the  artery  takes  a  re- 
markably high  course  in  the  neck,  and  that  in  some  of  these  instances, 
instead  of  passing  over  the  first  dorsal  rib,  it  has  been  supported  on  a 
supei'numeraiy  cervical  rib,  the  anatomical  relations  being  thus  seriously 
disturbed.  And  again,  if  this  supernumerary  cervical  rib  be  unusually 
short,  the  vessel  may  be  found  to  lie  between  it  and  the  first  dorsal. 

Ligature  between  the  Sealeni — If  the  sac  encroach  upon  the 
neck,  rising  above  the  clavicle,  or  the  avtery  be  not  sound  in  the  third 
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part  of  its  course,  it  ma}^  be  necessary  to  ligature  it  between  tlie  scaleni, 
dividing  the  outer  lialf  or  tvvo-tliirds  of  the  scalenus  anticus.  This  ope- 
ration should  not  be  considered  as  distinct  from  ligature  of  the  vessel 
in  the  third  part  of  its  course,  but  rather  as  an  extension  of  that  proceed- 
ing, if  it  be  found,  for  the  reasons  just  mentioned,  unadvisable  to  tie  the 
arter_y  on  the  first  rib;  in  this  wa}^  it  has  been  practised  by  Dupuytren 
and  Liston.  In  its  first  steps,  as  far  as  the  exposure  of  the  scalenus 
anticus,  it  is  the  same  as  that  for  the  deligation  of  the  vessel  in  the  third 
part  of  its  course.  When  this  muscle  has  been  exposed,  a  director  must 
be  pushed  under  it,  upon  which  it  is  to  be  divided  to  the  extent  of  half 
or  two-thirds  its  breadth,  when  it  retracts,  exposing  the  vessel.  During 
this  part  of  the  operation,  some  danger  may  be  incurred  to  the  phrenic 
nerve,  and  to  the  transversales  colli  and  humeri  arteries;  but  if  ordinary- 
care  be  taken,  this  will  not  be  ver}^  great.  The  phrenic  nerve,  as  I  have 
found  by  very  frequent  examinations  on  the  dead  body,  lies  altogether 
to  the  tracheal  side  of  the  incision,  if  that  be  not  carried  beyond  one-half 
the  breadth  of  the  muscle  ;  and  should  it  appear  to  be  in  the  way,  it  may 
readily  be  pushed  inwards  towards  the  mesial  line,  being  only  loosely 
Invested  by  areolar  tissue.  I  have,  however,  seen  one  instance  in  which 
the  right  subclavian  artery  was  ligatured  for  a  spontaneous  cylindriform 
aneurism  of  the  axilla,  and  the  patient  died  on  the  eighth  day,  of  pneu- 
monia; on  examination  after  death,  the  edge  of  the  scalenus  was  found 
cut,  and  the  phrenic  nerve  divided.  Had  the  injury  to  the  nerve  in  this 
case  anything  to  do  with  the  pneumonia?  I  do  not  think  it  improbable; 
as  division  of  one  phrenic  nerve,  by  paralysing  to  a  certain  extent  the 
diaphragm,  and  so  far  interfering  with  the  respiratory  movements,  must 
necessarily  have  a  tendency  to  induce  congestion  of  the  lung,  which 
would  readily  run  on  to  inflammation  of  that  organ.  I  have  likewise 
heard  of  one  case  in  which  incessant  hiccough  followed  this  operation, 
and  after  death  the  phrenic  nerve  was  found  reddened  and  inflamed, 
having  probably  in  some  way  been  interfered  with  during  the  exposure 
of  the  vessel. 

Another  important  point  in  reference  to  the  ligature  of  the  vessel  in 
this  part  of  its  course  is,  that  in  five  cases  out  of  six  on  the  right  side 
and  in  one-half  on  the  left,  the  superior  intercostal  arises  from  the  sub- 
clavian artery  between  the  scaleni.  When  this  is  the  case,  there  would 
probably  be  but  a  slender  chance  of  the  occlusion  of  the  artery  by  liga- 
ture in  this  situation.  The  transversales  colli  and  humeri  arteries, 
though  in  some  danger,  whilst  crossing  over  the  scalenus  anticus,  may 
be  avoided  by  keeping  the  incision  in  the  muscle  between  and  parallel  to 
tliese  vessels.  One  principal  danger  in  ligaturing  the  subclavian  artery 
at  any  point  above  the  first  rib,  certainly  arises  from  interference  witli 
the  fine  areolar  tissue  which  lies  between  it  and  the  scalenus  muscles, 
separating  it  from  the  pleura,  and  which  is  continuous  with  the  areolar 
membrane  of  the  anterior  mediastinum,  I>eing  indeed  the  deep  portion  of 
the  ascending  layer  of  what  Sir  A.  Cooper  has  described  as  tlie  "  tho- 
racic fascia,"  and  which  tends  to  form  the  superior  boundary  of  the 
chest,  being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After 
the  deeper  layersof  tlie  cervical  fascia  have  been  opened,  this  fine  areolar 
membrane  presents  itself;  and,  if  inflammation  be  excited  in  it,  the  mor- 
bid action  will  readily  extend  by  mere  continuity  of  tissue  into  the  tho- 
rax by  the  anterior  mediastinum,  invading  ultimately  the  pleura  and 
pericai'dium.  Hence,  whenever  it  is  practicable,  the  Surgeon  should 
keep  the  point  of  the  needle  close  to  tiiat  part  of  the  artery  which  lies 
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upon  the  first  rib,  as  there  is  less  risk  here  of  opening  into  the  deep 
iireolaur  tissue  of  the  necli:. 

Accidents  folio-wing  Ligature  of  the  Subclavian — Tlie  gene- 
ral result  of  the  ligature  of  the  subclavian  artery  in  the  third  part  of  its 
course,  for  spontaneous  aneurism  in  the  axillary,  is  by  no  means  satis- 
factory. Thns,  of  fort^^-eight  cases  of  aneurism  of  the  axillary  artery, 
not  dependent  upon  any  external  wound,  in  which  the  artery  was  ligatui'ed 
above  the  clavicle,  I  find  twenty-three  cures  against  twenty-five  deaths. 
This  result  is  so  unfavorable,  and  so  diflerent,  indeed,  from  what  I  anti- 
cipated, that  I  have  been  led  to  analyse  carefully  the  causes  of  the  deaths. 
I  find  them  as  follows : — 

Inflammation  within  the  chest,  &c 10  cases. 

Suppuration  of  the  sac 6  " 

Suppurative  phlebitis 1  " 

Haemorrhage 3  " 

Gangrene  of  hand  and  arm 1  " 

General  gangrene          .         .         .         .         .         .         .         .  1  " 

Not  stated 3  " 

25       " 

Thus  it  will  be  seen  that  the  two  most  frequent  causes  of  a  fatal  result 
following  tlie  operation  for  axillaiy  aneurism,  are  not  tliose  that  are 
usually  met  with  after  ligature  of  tlie  larger  vessels.  It  would  therefore 
appear  to  be  owing  to  some  special  condition,  dependent  either  upon  the 
application  of  a  ligature  to  the  subclavian  artery  in  the  third  part  of  its 
course,  or  upon  the  situation  and  nature  of  the  disease  for  which  that 
operation  is  had  recourse  to;  and  the  important  point  to  be  determined 
is,  whether  tliese  conditions  are  the  accidental  or  the  necessary  conse- 
quences of  the  application  of  a  ligature  in  this  situation  for  the  cure  of 
aneurism  in  the  axilla. 

Inflammation  of  the  Contents  of  the  Thorax  proved  fatal  in  10  out 
of  25  cases,  or  1  in  2'5,  and  is  the  most  frequent  cause  of  death,  though 
not,  I  believe,  the  most  frequent  untoward  complication  of  this  opera- 
tion. It  might  at  first  be  supposed  that,  in  this  respect,  the  operations 
on  the  subclavian  artery  resembled  other  of  the  greater  operations,  after 
which  pyemic  .pneumonia  is  so  common  a  sequela;  but,  on  closer  exam- 
ination, it  will  be  found  that  tliis  is  not  the  case.  Inflammation,  when 
attacking  the  thorax  or  its  contents  after  ligature  of  this  artery  for 
axillary  aneurism,  is  not  confined  to  the  lungs,  but  very  commonly  aflfects 
the  pleura  and  pericardium  as  well  as,  or  even  in  preference  to,  these 
organs.  It  would,  therefore,  appear  probable  that  it  arose  from  causes 
that  are  essentially  connected  either  with  this  operation  or  with  the 
aneurism  itself.     These  are  referable  to  three  heads. 

1.  Inflammation  of  the  deep  areolar  tissue  at  tlie  root  of  the  neck  may 
extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This 
would  appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key 
tied  the  subclavian,  and  lias  been  especially  adverted  to  by  that  excellent 
Surgeon  in  his  relation  of  the  case. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise 
to  inflammation  of  that  portion  of  the  pleura  which  corresponds  to  its 
posterior  aspect.  This  occurred  in  a  case  in  which  Mayo  of  Winchester 
operated,  and  is  more  liable  to  happen  if  suppuration  have  taken  place 
in  the  sac  ;  when  this  occurs,  adhesion  may  take  place  between  it  and 
the  pleura,  or  even  the  tissue  of  the  adjacent  lung;  and  the  contents  of 
the  suppurating  tumor  may  be  discharged  into  the  pleural  cavity  or  air- 
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tubes,  and  so  coughed  up.  Of  this  curious  mode  of  termination  there 
are  at  least  two  cases  on  record  ;  one  \)y  BuUen,  in  which  the  uatient 
recovered  ;  the  other  b}'  Gross,  in  which  the  patient  died  from  the  escape 
of  the  contents  of  the  sac  into  the  cavity  of  the  pleura. 

3.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering 
with  the  respiratory  movements,  induce  a  tendency'  to  congestion  and 
inflammation  of  the  lungs;  and,  although  such  an  accident  must  be  a 
ver}'  rare  one  in  cases  of  ligature  of  the  subclavian  for  axillary  aneu- 
rim,  yet  it  undoubtedly  has  occurred,  as  I  have  myself  witnessed'  in  one 
case. 

Siipjouratioyi  of  the  Sac  is  the  most  common,  though  not  the  most 
fatal,  accident  after  ligature  of  the  subclavian  for  spontaneous  axillary 
aneurism.  It  was  the  immediate  cause  of  death  in  six  cases,  and  occurred 
in  two  of  the  patients  that  died  of  inflammation  of  the  chest ;  it  also 
took  place  in  six  cases  that  recovered  :  in  all,  fourteen  cases  out  of  forty- 
flve,  or  nearly  one  in  three, — a  much  higher  proportion  than  is  generally 
observed  in  cases  of  ligature  for  aneurism. 

What  occasions  this  greater  frequency  of  suppuration  of  the  sac  in 
axillary  aneurisms  than  in  those  in  other  situations?  The  only  cause 
to  which  it  appears  to  be  attributable  is  the  great  laxity  of  the  areolar 
membrane  in  the  axilla,  which  allows  the  tumor  to  increase  so  rapidly 
in  size  as  to  excite  inflammatory  action  in  the  surrounding  tissues,  which 
may  speedily  run  into  suppuration.  So  long  as  the  contents  of  the 
tumor  continue  fluid,  they  will  necessarily  excite  less  irritation  on  sur- 
rounding structures;  but  wlien  once  they  have  become  solidified,  whether 
b}^  the  gradual  deposition  of  laminated  fibrine,  during  the  progress  of 
the  disease,  or  more  suddenly,  in  consequence  of  those  changes  that  tai^e 
place  in  the  contents  of  an  aneurismal  sac  after  the  ligature  of  the  artery 
leading  to  it,  the  indurated  mass,  acting  like  any  other  foreign  body,  sets 
up  inflammation  in  the  areolar  tissue  that  is  in  immediate  contact  with 
it,  and  thus  disposes  it  to  run  into  suppuration.  The  more  speedily  the 
solidification  takes  place,  the  more  disposition  will  there  be  to  the  occur- 
rence of  this  accident ;  the  neighboring  parts  being  unable  to  accom- 
modate themselves  to  the  sudden  extension  and  compression  they  are 
compelled  to  undergo.  It  is  probable  also  that  the  proximity  of  the 
ligature,  and  perhaps  actual  injurj'  done  to  the  aneurismal  sac  during 
the  operation  are,  in  many  cases,  the  immediate  causes  of  the  inflamma- 
tion and  suppuration.  The  statistics  collected  by  Koch  show  a  much 
greater  mortality  in  those  cases  in  which  the  subclavian  artery  has  been 
tied  for  spontaneous  aneurisms  extending  above  the  upper  border  of  the 
pectoralis  minor,  than  in  those  below  that  point.  Of  17  of  the  former  13 
were  fatal,  of  22  of  the  latter  only  10  died. 

The  period  at  which  suppuration  of  the  sac  may  be  expected  to  occm- 
in  cases  of  axillary  aneurism,  after  the  ligature  of  the  subclavian,  must 
necessarily  in  a  great  measure  be  dependent  on  the  state  of  the  sac  at 
the  time  of  the  operation.  If  inflammatory  action  have  been  already 
set  up  around  it,  it  may  happen  in  a  few  days  after  the  artery  has  been 
tied.  But  if  this  morbid  action  have  not  already  commenced,  the  period 
at  which  suppuration  may  most  probably  be  expected  is  between  the 
first  and  second  montli.  The  period  at  which  suppuration  and  rupture 
of  the  sac  take  place  does  not  influence  the  probable  termination  of  the 
case  to  any  material  extent ;  as,  in  the  cases  that  proved  fatal,  death 
occurred  at  various  periods  between  the  seventh  day  and  the  second 
month;  in  Aston  Key's  case,  on  the  ninth  day;  in  Mayo's  on  the 
twelfth;   in  Belardini's  and  Grate's,  at  the  end  of  the  first  month;  in 
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Kigaud's  at  the  sixth  week;  in  B.  Coopei-'s,  in  the  second  month.  The 
recoveries,  likewise,  took  place  at  all  periods  after  the  ligature  of  the 
vessel,  between  a  few  days,  as  in  Porter's,  and  six  weeks,  as  in  Halton's 
case. 

An  axillary  aneurism  that  has  suppurated  may  burst  either  externally, 
or  into  the  lungs  or  pleura,  or  both.  It  is  most  usual  for  it  to  burst  ex- 
ternally ;  the  tumor  enlarges,  with  much  pain  and  tension;  a  part  of 
the  skin  covering  it  becomes  inflamed  ;  fluctuation  can  be  here  felt,  and, 
if  an  incision  be  not  made,  the  tumor  will  give  wa^',  discharging  most 
usually  a  quantity  of  dark-colored  pus,  mixed  up  with  more  or  less 
broken-down  and  disintegrated  coagulum  and  fibrinous  deposit,  and 
perhaps  sooner  or  later  followed  by  a  stream  of  arterial  blood. 

Occasionally,  but  more  rarely,  the  sac  extending  backwards  becomes 
adherent  to  the  pleura,  and  may  give  way  into  its  cavity  ;  or,  by  press- 
ing upon  the  lungs,  maj^  become  incorporated  with  them.  Of  this 
remarkable  termination  two  instances  are  recorded,  in  one  of  which 
recovery  took  place. 

The  first  case  of  the  kind,  is  one  in  which  Bullen  ligatured  the  sub- 
clavian artery  for  axillar}^  aneurism.  Eighteen  daj's  after  the  operation 
the  tumor  began  to  increase,  and  to  take  on  the  s3'raptoms  that  are  in- 
dicative of  suppuration.  On  the  twenty-sixth  day  six  or  eight  ounces 
of  bloody  pus  were  expectorated  during  a  paroxysm  of  coughing,  and 
the  tumor  suddenly  diminished  to  one  half  its  size  ;  it  was  now  punc- 
tured, and  five  ounces  of  the  same  kind  of  matter  were  let  out  with  great 
relief.  When  the  patient  coughed,  air  passed  into  and  distended  the 
sac  through  an  aperture  between  the  first  and  second  ribs,  near  their 
sternal  extremities,  through  which  the  contents  of  the  tumor  had  es- 
caped into  the  lung.  The  discharge  from  the  external  aperture  greatly 
decreased  ;  the  cough  lessened  ;  and  finally,  three  mouths  after  the  ope- 
ration, the  patient  was  quite  well. 

Gross  tied  the  subclavian  artery  for  axillary  aneurism  on  the  18th  of 
February.  After  the  performance  of  tlie  operation  the  contents  of  the 
tumor  solidified,  and  its  volume  progressively  diminished.  On  the  15th 
of  March,  the  patient  suffered  from  fever,  and  slight  tenderness  on  the 
apex  of  the  tumor  was  perceptible.  On  the  16th  he  was  suddenly  seized 
with  intense  pain  in  the  chest,  which  was  particularly  severe  at  the  base 
of  the  right  lung,  and  extended  up  towards  the  axilla.  The  respiration 
throughout  the  right  lung  was  bronchial,  and  there  was  dulness  on  per- 
cussion over  the  lower  ribs ;  the  aneurismal  tumor  had  suddenly  disap- 
j)eared  at  the  time  of  the  attack.  On  the  18th,  the  patient  experienced  a 
sensation  as  if  a  fluid  were  passing  from  the  pleuritic  cavity  into  that  of 
the  aneurismal  tumor;  and,  upon  auscultating,  a  plashing  sound  was 
heard  at  every  inspiration,  the  noise  resembling  that  produced  by  shaking 
water  in  a  closed  vessel.  On  the  20th,  he  died.  Upon  dissection,  the 
aneurism  was  found  to  communicate  b}^  an  aperture,  one  inch  and 
three-quarters  in  length  and  an  inch  and  a  half  in  width,  with  the 
pleural  cavity;  this  opening  was  situated  between  the  first  and  second 
ribs,  and  was  obviously  the  result  of  ulceration  and  absorption,  caused 
by  the  pressure  of  the  tumor.  Both  ribs  were  denuded  of  their  perios- 
teum. The  right  side  of  the  chest  contained  nearly  three  quarts  of 
bloody  serum,  intermixed  with  laminated  clots  and  flakes  of  lymph  ;  the 
former  of  which  had  evidently  been  lodged  originallj^  in  the  aneurismal 
sac. 

Besides  these  cases,  a  somewhat  similar  one  has  been  recorded  by 
Neret,  of  Nancy.  A  patient  was  admitted  into  the  hospital,  laboring 
under  hsemopty.sis,  and  on  examination  was  found  to  have  an  aneurism 
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of  the  left  subclavian  artery  as  large  as  a  cliestniit.  He  died  shortly 
after  admission  ;  and,  on  examination,  the  aneurism  was  found  to  com- 
municate witli  a  large  cavity  in  the  upi)er  part  of  the  lung. 

The  cause  of  death  in  Gross's  case  was  probably  the  fact  of  the  sac 
opening  and  discharging  its  contents  into  the  pleural  cavity.  This  does 
not  appear  to  have  occurred  in  Bullen's,  in  which  a  communication  was 
established  directly  with  the  lung,  the  contents  of  the  abscess  finding- 
exit  through  the  air-tubes.  The  process  here  was  analogous  to  wliat 
occasionally  occurs  in  hepatic  abscess  wlien  this  opens  througli  the  lungs, 
adhesion  having  previously  taken  place  between  the  opposed  surfaces  of 
the  pleura. 

In  Furner's  case  of  axillary  aneurism,  both  arteries  became  affected 
by  the  disease,  and  both  subclavians  were  tied  in  tiie  third  part  of  tlieir 
course  at  an  interval  of  about  fifteen  months.  In  this  most  remarkable 
and  interesting  case,  the  result  of  which  reflects  much  credit  on  the  skill 
and  decision  of  the  operator,  the  patient,  a  stone-mason  by  trade,  made 
an  excellent  recovery  from  the  first  operation.  After  the  second  opera- 
tion he  progressed  most  favorably  for  twelve  weeks,  by  which  time  the 
tumor  had  diminished  so  much  as  to  be  not  more  than  a  third  of  its 
original  size.  Without  obvious  reason  febrile  disturbance  set  in,  the 
tumor  enlarged  again,  and  showed  signs  of  suppurating.  Turner  now 
made  a  free  incision  into  it  through  the  pectoral  muscle,  and  let  out  18 
or  20  ounces  of  very  oflfensive  pus  and  broken-down  coagulum.  The 
patient  speedily  recovered,  tlie  tumor  disappearing  entirely. 

The  principal  danger,  and  the  most  frequent  cause  of  death  after  the 
suppuration  of  tlie  sac,  is  the  supervention  of  profuse  arterial  haemor- 
rhage. This  may  either  occur  from  the  distal  extremity  of  the  artery 
opening  into  the  sac,  or  from  one  of  the  large  branches  which  serve  to 
support  the  collateral  circulation  round  the  shoulder,  such  as  the  sub- 
scapular or  posterior  circumflex,  coming  off  either  immediately  above  or 
below  the  sac,  or  from  the  sac  itself.  When  haemorrhage  does  not  take 
place  after  the  suppuration  of  the  sac,  it  must  be  from  the  fortunate 
circumstance  of  tlie  occlusion  of  the  main  trunk,  wliere  it  opens  into  the 
tumor.  It  can  scarcely  be  from  tlie  occlusion  of  the  principal  collateral 
branches :  as  there  would,  in  this  event,  be  a  difficulty  in  tlie  preserva- 
tion of  the  vitality  of  the  limb.  It  is  easy  to  understand  that,  if  the 
sac  sprang  from  the  axillary,  at  a  little  distance  above  the  orifices  of 
the  subscapular  and  circumflex  arteries,  all  that  portion  of  the  main 
trunk  which  intervenes  between  the  tumor  and  these  vessels  might  be 
occluded,  and  thus  haemorrhage  be  prevented  on  suppuration  taking 
place  ;  whilst  the  collateral  circulation  would  take  place  uninterruptedl3' 
through  these  vessels.  If  this  portion  of  the  artery  have  not  been 
occluded  by  inflammatory  action,  the  safety  of  the  patient  must  depend 
upon  the  accident  of  a  coagulum  or  piece  of  laminated  fibre  being  fixed 
or  entangled  in  the  mouth  of  the  sac.  This  may  prevent  for  a  time  the 
escape  of  arterial  blood,  which,  on  such  a  plug  being  loosened,  may 
break  forth  with  impetuosity,  and  either  at  once,  or  by  its  recurrence  at 
intervals,  carry  off  the  patient. 

Another  danger  may  be  superadded  in  these  cases  on  the  suppuration 
of  the  sac  and  the  supervention  of  haemorrhage — namely,  the  occurrence 
of  inflammation  of  the  pleura,  lung,  and  pericardium,  from  the  extension 
inwards  of  the  morbid  action  going  on  in  the  sac. 

Secondary  Hsemorrhage  does  not  frequently  occur  in  cases  of  ligature 
of  the  subclavian  artery  in  the  third  part  of  its  course,  except  as  a  con- 
sequence of  suppuration  of  the  sac.     1  am  acquainted  with  two  cases 
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only  in  which  death  occurred  from  the  hsemorrliage  taking  place  from 
this  artery  at  the  part  ligatured.  One  of  these  happened  to  Liston,  and 
the  preparation  is  preserved  in  tiie  Museum  of  the  College  of  Surgeons. 
(No.  1695).  In  this  case,  it  maj'  be  seen  that  the  artery  was  diseased 
at  the  point  ligatured,  and  that  the  bleeding  occurred,  as  usual,  from  the 
distal  side  of  tlie  ligature. 

Gangrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a  sequela 
of  the  operation  we  are  considering.  This  is  doubtless  owing  to  the 
freedom  of  the  anastomosing  circulation  between  the  branches  of  tlie 
transversales  colli  and  humeri,  and  those  of  the  subscapular,  circumflex, 
and  acromio-thoracic  arteries,  as  well  as  between  tlie  superior  and  long 
thoracic  and  the  branches  of  the  intercostals  and  internal  mammary-,  by 
which  the  vitality  of  the  limb  is  readily  maintained.  The  principal  risk 
from  gangrene  would  doubtless  arise  from  the  subscapular  artery  being 
in  any  way  occluded  or  implicated  in  the  disease,  as  it  is  on  the  anasto- 
moses of  this  vessel  that  the  limb  is  mainl}^  dependent  for  its  supply  of 
blood.  But,  at  all  events,  this  danger  is  small,  the  only  case  in  which  it 
appears  to  have  given  rise  to  a  fatal  termination  being  one  in  which  Collis 
tied  the  artery;  gangrene  of  the  limb  came  on  after  much  constitutional 
disturbance  of  a  low  type,  with  rapid,  weak  pulse,  thirst,  sweats,  rest- 
lessness, and  delirium.  In  Blizard's  case,  there  w^ere  sloughing  of  the 
sac,  and  pericarditis,  the  gangrene  being  confined  to  two  fingers:  and 
in  Brodie's  case,  it  occurred  in  both  the  lower  as  well  as  in  the  upper 
extremities,  and  must,  therefore,  have  proceeded  from  some  constitu- 
tional cause  altogether  independent  of  the  mere  arrest  of  circulation 
through  the  subclavian. 

Treatment  of  Inflamed  Axillary  Aneurism  threatening 
Suppuration — The  case  of  an  axillary  aneurism  becoming  inflamed, 
and  threatening  to  run  into  suppuration  before  the  Surgeon  has  had  an 
opportunity  of  ligaturing  the  subclavian  artery,  is  one  that  is  full  of 
important  practical  considerations,  and  that  admits  of  little  delay  ;  for 
if  the  sac  rupture,  or  be  opened,  fatal  haemorrhage  is  the  necessary  and 
inevitable  result.  It  would  obviously  be  impossible,  in  a  case  of  spon- 
taneous aneurism,  with  any  fair  chance  of  success  to  la}'-  open  the  tumor, 
turn  out  the  coagula,  and  ligature  the  vessel  above  and  below  the  mouth 
of  the  sac;  the  coats  of  the  artery,  being  not  only  diseased,  but  still 
further  softened  by  inflammation  and  supervening  suppuration,  would 
not  be  in  a  condition  to  hold  a  ligature.  There  are  two  other  courses 
open — viz.,  ligature  of  the  vessel,  or  amputation  at  the  shoulder-joint; 
and  in  the  selection  of  one  or  other  of  these,  the  Surgeon  must  be  guided 
by  the  progress  the  disease  has  made,  the  condition  of  the  limb  as  to 
circulation  and  temperature,  and  the  solidity  or  fluidity  of  the  contents 
of  the  tumor. 

If  the  tumor  be  of  moderate  size  and  circumscribed,  and  the  arm  of  a 
good  temperature  and  not  very  oedematous,  ligature  of  the  artery  may 
hold  out  a  reasonable  chance  of  success.  It  is  true  that  this  is  but  a 
chance  :  for  the  blood  will,  immediately  after  the  noose  is  tied,  be  carried 
by  the  suprascapular  and  posterior  scapular  arteries  into  the  subscapular 
and  circumflex,  and  by  them  into  the  axillary  at  no  great  distance  from 
the  mouth  of  the  sac ;  or  it  may  enter  directly  into  the  mouth  of  the 
latter,  if  the  subscapular  or  circumflex  should  chance  to  take  their  origin 
from  the  dilated  portion  of  the  vessel.  Hence,  the  only  safeguard  against 
the  supervention  of  hgemorrhage  as  soon  as  the  sac  has  burst  or  been 
opened,  or  has  discharged  its  contents,  will  be  the  occlusion  by  inflam- 
matory action  of  that  portion  of  the  artery  which  intervenes  between 
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these  two  collateral  branches  and  its  mouth,  or  the  accidental  entangle- 
ment in  the  latter  of  a  mass  of  laminated  fibrine.  Yet,  in  tlie  circum- 
stances as  to  the  condition  of  tumor  and  limb  that  have  just  been 
mentioned,  it  would  be  but  right  for  the  Surgeon  to  give  the  patient  a 
chance  of  preserving  his  limb. 

Should,  however,  haemorrhage  occur  on  or  after  the  discharge  of  the 
contents  of  the  sac,  the  subclavian  having  previously  been  ligatured, 
what  should  be  done?  If  the  bleeding  be  moderate,  an  attempt  should 
be  made  to  arrest  it  by  plugging  the  wound,  and  by  the  application  of 
a  compress  and  bandage.  If  it  recur,  or  be  so  profuse  as  to  threaten  the 
life  of  the  patient,  what  course  should  the  Surgeon  then  pursue  ?  Two 
lines  of  procedure  are  open  to  him :  either  to  cut  through  the  pectoral 
muscles  so  as  to  lay  the  sac  open  fullj'^,  and  attempt  to  include  the  bleed- 
ing orifice  between  two  ligatures;  or  to  amputate  at  the  shoulder-joint. 

If  a  Surgeon  were  to  undertake  the  first  of  these  alternatives  in  a  case 
of  spontaneous  aneurism,  of  which  alone  we  are  now  speaking,  he  would, 
in  all  probability,  find  the  part  in  such  a  condition  as  would  prevent  the 
possibility  of  his  completing  the  operation  he  had  commenced.  After 
laying  open  a  large  sloughing  cavity,  extending  under  the  pectoral  mus- 
cles perhaps  as  high  as  the  clavicle,  and  clearing  out  the  broken-down 
coagula  and  grumous  blood  contained  in  it,  in  what  state  would  he  find 
the  artery?  Certainly,  the  probability  would  be  strongly  against  its 
being  in  such  a  condition  as  to  bear  a  ligature,  even  if  it  could  be 
included  in  one.  Its  coats,  in  the  immediate  vicinity  of  the  sac,  could 
not,  in  accordance  with  what  we  know  to  be  almost  universally  the  case 
in  spontaneous  aneurisms  of  large  size  or  old  standing,  be  expected  to 
be  in  anything  like  a  sound  firm  state,  and  would  almost  certainly  give 
wa}'  under  the  pressure  of  the  noose;  or  the  vessel  might  have  under- 
gone fusiform  dilatation,  as  is  very  common  in  this  situation,  before 
giving  rise  to  the  circumscribed  false  aneurism,  in  which  case  it  would 
be  impossible  to  surround  it  by  a  ligature ;  or,  again,  the  subscapular  or 
circumflex  arteries  might  arise  directlj'-  from,  and  pour  their  recurrent 
blood  into,  the  sac  or  the  dilated  artery,  and,  as  they  would  lie  in  the 
midst  of  inflamed  and  sloughing  tissues,  no  attempt  at  including  them 
in  a  ligature  could  be  successfully  made.  In  such  circumstances  as 
these,  the  danger  of  the  patient  would  be  considerably  increased  by  the 
irritation  and  inflammation  that  would  i)e  occasioned  by  la^ying  open 
and  searching  for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  suppu- 
rating, and  sloughing  aneurism,  and  much  valuable  time  would  be  lost 
in  what  must  be  a  fruitless  operation  ;  at  the  close  of  which  it  would,  in 
all  probability,  become  necessary  to  have  recourse  to  disarticulation  at 
the  shoulder-joint,  and  thus  remove  the  whole  disease  at  once.  I  should, 
therefore,  be  disposed  to  have  recourse  to  disarticulalion  at  the  shoulder- 
joint  at  once,  in  all  cases  of  profuse  recurrent  haemorrhage,  following 
sloughing  of  the  sac  of  an  axillary  aneurism,  which  could  not  be  arrested 
by  direct  pressure  on  the  bleeding  orifice,  after  the  subclavian  has  been 
tied. 

There  is  another  form  of  axillary  aneurism  that  requires  immediate 
amputation  at  the  shoulder-joint,  whether  the  subclavian  artery  have 
previously  been  ligatured  or  not;  it  is  the  case  of  diffuse  aneurism  of 
the  armpit,  with  threatened  or  actual  gangrene  of  the  limb. 

Ligature  of  the  Axillary  Artery Should  ligature  of  the  axil- 
lary artery  at  any  time  be  required,  the  vessel  may  be  secured  in  two 
ways,  in  the  space  that  intervenes  between  the  lower  margin  of  the 
clavicle  and  the  fold  of  the  axilla. 
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The  first  way  is  by  au  incision,  either  straight  or  somewhat  semilunar, 
parallel  to  and  immediatel}'^  below  the  inferior  border  of  the  clavicle; 
this  must  be  carried  through  the  pectoral  nuiscle,  and,  when  this  is 
divided,  some  loose  areolar  tissue,  in  which  the  acromio-thoracic  artery 
ramifies,  is  exposed.  This  must  be  scratched  through  cautiously,  until 
the  fascia  covering  the  vessels  is  reached.  On  opening  this,  which  must 
be  done  in  the  most  careful  manner  by  making  a  small  aperture  in  it, 
and  then  passing  a  grooved  director  under  it,  the  vein  first  comes  into 
view.  This  must  be  drawn  downwards,  when  the  artery  will  be  found 
immediately  above  it  in  the  deep  hollow  formed  by  the  clavicle  above, 
and  the  edge  of  the  lesser  pectoral  below.  This  operation  is  an  exceed- 
ingly difficult  one,  on  account  of  the  depth  and  narrowness  of  the  wound 
and  the  muscular  character  of  its  walls,  as  well  as  from  the  embarrass- 
ment occasioned  by  the  numerous  venous  and  arterial  branches  which 
ramify  across  the  space  in  which  the  artery  lies.  After  the  vessel  has 
been  exposed,  the  passage  of  the  ligature  around  it  will  be  greatly  facili- 
tated by  bringing  the  arm  to  the  side  of  the  bodj',  so  as  to  take  off  all 
tension  from  the  wound  (Fig.  390). 


Fig.  390. — Diagram  of  Left  Axillavy  Artery  below  clavicle.  A.  Axillary  artery  giving  off  thora- 
cicoacromialis.  v.  Axillary  vein  receiving  cephalic.  N.  Brachial  plexus  of  nerves.  The  great 
pectoral  muscle  is  cut  across. 

The  safer  and  simpler  operation  consists  in  making  an  incision  from 
the  centre  of  the  clavicle  directly  downwards,  in  the  course  of  the  ves- 
sels, to  the  middle  of  the  anterior  fold  of  the  axilla.  In  this  way  the 
skin,  superficial  fascia,  and  greater  pectoral  muscle,  must  be  successively' 
divided.  The  lesser  pectoral  will  then  be  exposed ;  and  the  artery  may 
either  be  ligatured  below  this,  without  further  division  of  muscular  sub- 
stance, or  if  it  be  thought  desirable  to  deligate  it  under  this,  the  muscle 
must  be  cautiously  cut  through.  When  this  is  done,  a  very  distinct  and 
firm  fascia  will  come  into  A'iew;  this  being  pushed  up,  must  be  carefully 
opened,  when  the  artery  and  vein  will  be  seen  lying  parallel  to  one 
another,  the  artery  not  being  overlapped  by  the  vein,  as  it  is  higher  up. 
The  vein  having  been  drawn  inwards,  the  aneurism-needle  must  be  car- 
ried from  above  downwards  between  it  and  the  artery.  The  great 
advantage  of  this  operation  is,  that  the  wound  is  open  and  fi-ee,  and 
that,  consequently,  the  arteiy  can  be  more  readily  reached  in  any  part 
of  its  course.  The  disadvantage  is  the  great  division  of  muscular  sub- 
stance that  it  entails.  This,  however,  need  not  leave  an}'  permanent 
weakness  of  the  limb,  as  by  proper  position  ready  and  direct  union  may 
be  effected  between  the  parts. 

The  axiUar}'  artery  may  also  be  ligatured  at  any  point  below  the 
lower  border  of  the  pectoralis  minor,  by  making  an  incision  parallel  to 
its  course  in  the  axilla.  The  guiding  point  for  the  vessel  in  this  situa- 
tion is  obtained  by  dividing  the  space  between  the  anterior  and  poste- 
rior folds  of  the  axilla  into  three  equal  parts,  when  the  artery  will  be 
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found  to  lie  at  the  junction  of  the  anterior  with  the  miflrlle  third.  The 
arm  being  held  at  a  right  angle  to  the  trunk,  so  as  to  make  tlie  skin 
tense,  an  incision  is  made,  commencing  at  the  thoracic  border  of  tlie 
axilla  and  extending  for  a  distance  of  abont  three  inches  parallel  to  the 
course  of  the  artery.  The  incision  must  be  made  so  as  to  divide  the 
skin  only.  The  fascia  being  exposed,  must  be  carefully  opened,  when 
the  axillary  vein  will  come  into  view,  and  must  be  drawn  on  one  side 
with  a  blunt  hook.  The  artery  will  now  be  seen  surrounded  by  the 
nerves  of  the  brachial  plexus.  In  front  of  it  or  to  its  inner  side  is  the 
internal  cutaneous.  To  its  inner  side  are  the  ulnar  and  the  nerve  of 
Wrisberg.  To  the  outer  side  are  the  median,  and,  for  a  short  distance 
above,  the  external  cutaneous.  Beliind  are  the  musculo-spiral  and  the 
circumflex,  as  far  as  the  lower  border  of  the  subscapularis  muscle.  The 
nerves  are  easily  held  aside,  and  the  ligature  is  passed  round  the  artery. 
If  the  ligature  be  applied  near  the  termination  of  the  axillary  artery,  as 
it  lies  over  the  tendons  of  the  latissimus  dorsi  and  teres  major,  it  will 
not  be  in  immediate  contiguity  to  any  large  branch.  Above  this  point, 
it  must  be  applied  close  to  either  the  subscapular  or  the  circumflex  arte- 
ries, which  w^ould  perhaps  somewhat  add  to  the  danger  of  secondary 
haemorrhage.  The  operation  is  one  which  can  very  rarely  be  necessary 
in  the  treatment  of  aneurism. 

ANEURISM  OF  THE  ARM,  FOREARM,  AND  HAND. 

Spontaneous  aneurism  rarely  occurs  below  the  axilla,  yet  it  may  occa- 
sionall}'  be  met  with  at  any  part  of  the  upper  extremity.  Thus  Palletta, 
Flajani,  Pelletan,  and  others,  relate  cases  of  spontaneous  aneurism  at 
the  bend  of  the  arm  ;  and  Liston  states  that  he  once  tied  the  brachial 
artery  in  an  old  ship-carpenter,  who,  whilst  at  work,  felt  as  if  something 
had  snapt  in  his  arm.  Pilcher  has  recorded  a  case  of  aneurism  under 
the  ball  of  the  right  thumb,  which  was  produced  by  repeated  though 
slight  blows  with  the  handle  of  a  hammer  used  by  the  patient  (a  work- 
ing goldsmith)  in  his  trade  ;  the  radial  and  ulnar  arteries  were  tied  im- 
mediately above  the  wrist,  and  the  disease  was  thus  cured.  Aneurism 
has  also  been  met  with  in  this  situation  after  attempted  reduction  of  a 
dislocation  of  the  thumb.  In  the  Museum  of  the  College  of  Surgeons 
there  is  a  preparation  of  a  radial  artery  with  a  small  aneurism,  about 
the  third  of  an  inch  in  diameter,  formed  by  the  dilatation  of  all  the  coats 
of  a  narrow  portion  of  one-half  the  circumference  of  the  vessel,  a  little 
above  the  origin  of  the  superficialis  volse.  Spontaneous  aneurism  in  the 
forearm  is  of  extremely  rare  occurrence.  A  case  has  been  reported  by 
Todd  as  occurring  in  a  woman  twent3'-eight  years  of  age,  in  which  a 
spontaneous  aneurism  in  the  forearm  had  existed  for  several  years  be- 
fore the  brachial  was  ligatured,  when  pulsation  in  the  tumor  ceased, 
though  it  continued  solid  and  hard  for  some  months  after  the  operation. 
De  Morgan  has  recorded  a  case  of  spontaneous  aneurism  of  the  ulnar, 
and  Spanton  one  of  the  radial  artery.  In  neither  case  was  any  opera- 
tion performed.  In  1849,  a  man  was  admitted  into  University  College 
Hospital,  for  a  tumor  that  presented  all  the  characters  of  aneurism, 
situated  in  the  upper  third  of  the  ulnar  artery  of  the  right  forearm. 
The  brachial  was  ligatured  by  Arnott,  when  pulsation  and  bruit  ceased 
in  the  tumor,  though  slight  enlargement  of  tlie  arm  continued  for  some 
time  afterwards.  In  most  of  the  cases  in  which  the  brachial  artery  and 
its  primary  branches  have  been  the  seat  of  spontaneous  aneurism,  dis- 
ease of  the  heart  and  of  the  arterial  system  in  other  parts  has  co-existed. 
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While  spontaneous  aneurisms  are  rare  in  these  situations,  the  trau- 
matic forms  of  the  disease  are,  as  has  already  been  stated  (Vol.  I.,  pp. 
335,  336),  of  more  frequent  occurrence,  and  may  require  the  ligature  of 
the  brachial,  or  of  either  of  the  arteries  of  the  forearm. 

Treatment. — In  cases  of  aneurism  below  the  axilla,  direct  pressure 
may  be  tried  with  advantage,  provided  the  tumor  be  of  small  size  and 
unattended  by  inflammation  of  the  superjacent  integuments.  Compres- 
sion of  the  trunk  of  the  artery  above  the  tumor  is  rarely  applicable,  on 
account  of  the  pain  that  is  induced  by  the  pressure  upon  the  neighbor- 
ing nerves,  which  cannot  be  isolated  from  the  artery.  Besides  this,  the 
brachial  artery  is  so  mobile,  and  the  humerus  so  small  and  round  a  bone, 
that  the  vessel  cannot  be  steadily  compressed  against  it  for  any  length 
of  time,  but  will  roll  away  from  under  the  pressure,  even  if  the  patient 
could  bear  the  pain  of  it. 

Ligature  of  the  Brachial  Artery — The  brachial  artery  may  be 
ligatured  in  the  middle  of  the  arm,  which  is  considered  the  seat  of  elec- 
tion of  this  operation,  by  making  an  incision,  about  three  inches  long, 
parallel  to  and  upon  the  inner  edge  of  the  biceps,  which  is  the  "  direct- 
ing line ;"  the  fascia,  which  is  exposed,  must  be  opened  carefully  to  a 
corresponding  extent,  when  the  median  nerve  will  commonly  be  seen 
crossing  the  wound  ;  this  must  be  drawn  downwards  with  a  blunt  hook, 
when  the  arterj',  accompanied  by  its  two  veins,  will  be  exposed  ;  these 
vessels  must  then  be  separated  from  one  another,  and  the  ligature 
passed  and  tied  in  the  usual  way.  In  performing  this  operation,  the 
principal  point  to  attend  to  is  to  cut  down  upon  the  inner  edge  of  the 
biceps,  which  will  be  the  sure  guide  to  the  artery  (Fig.  391).  If  the 
Surgeon  keep  too  low,  he  may  fall  upon  the  ulnar  nerve  and  the  inferior 
profunda  artery,  which  might  possibly  be  mistaken  for  an  abnormally 
small  brachial ;  by  taking  care  to  expose  the  fibres  of  the  bicei)s  in  his 
early  incision,  he  will  avoid  this  error. 


Fig.  391. — Diagvam  of  Right  Brachial  Artery 
in  middle  of  its  course.  A.  Brachial  artery,  v. 
Vense  comites.  N.  Median  nerve,  m.  Edge  of 
biceps  muscle.  This  diagram  should  be  viewed 
horizontally. 


Fig.  392. — Diagram  of  Right  Brachial  Artery 
at  bend  of  elbow.  A.  Artery,  n.  Median  nerve 
to  inner  side.     t.  Biceps  tendon  to  outer  side. 


In  the  upper  part  of  the  arm,  the  brachial  arteiy,  where  the  axillary 
terminates  in  it,  will  be  found  lying  immediately  behind  and  covered  by 
its  vein.  On  drawing  this  to  the  inner  side,  the  artery  will  be  seen,  sur- 
rounded by  nerves.  It  has  in  front  the  inner  cutaneous ;  the  ulnar  and 
nerve  of  Wrisberg  to  the  inner  side;  behind,  the  musculo-spiral;  and  on 
the  outer  side,  the  median.     In  ligaturing  the  artery  in  this  situation, 
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care  must  be  taken  to  diAade  the  integuments,  which  are  extremely  thin, 
with  great  caution.  By  rotating  the  arm  outwards  and  bending  the 
elbow,  the  artery  will  be  thrown  forward  and  rendered  less  tense,  so 
that  a  ligature  can  easily  be  passed  round  it. 

At  the  bend  of  the  arvi,  the  brachial  artery  may  be  reached  by  mak- 
ing an  incision,  about  two  inches  in  length,  in  a  direction  downwards 
and  outwards,  about  half  an  inch  internal  to  the  edge  of  the  tendon  of 
the  biceps,  parallel  to  the  median  basilic  vein.  As  soon  as  the  integu- 
mental  structures  are  divided,  the  strong  process  of  fascia  from  the 
tendon  of  the  biceps  will  come  into  view,  beneath  which  the  artery  lies 
accompanied  by  its  veins,  in  the  triangular  space  bounded  externally  by 
the  biceps  tendon,  and  internallj'^  by  the  pronator  teres.  In  performing 
this  operation,  the  veins  at  the  bend  of  the  arm,  with  the  filaments  of 
the  internal  cutaneous  nerve,  must  be  divided  to  some  extent,  though 
they  should  be  spared  as  much  as  possible.  The  artery  will  be  found 
about  half  an  inch  to  the  inner  side  of  the  tendon,  accompanied  by  the 
median  nerve,  which  is  to  its  ulnar  side  (Fig.  392). 

Ligature  of  the  Radial   and  Ulnar  Arteries These  arteries 

should  never  be  ligatured  above  the  middle  third  of  the  arm,  except  in 
cases  of  direct  wound.  Any  attempt  at  tying  them  in  the  upper  part  of 
the  forearm  will  not  only  be  attended  with  great  difficulty,  but  with  the 
danger  of  crippling  the  muscles  in  this  situation,  and  thus  impairing  the 
after-movements  of  the  arm.  Ligature  of  the  brachial  artery  may  always 
be  substituted  advantageously. 

The  Ulnar  Artery  above  the  wrist  may  be  readily  ligatured  by 
making  an  incision  about  two  inches  in  length,  a  little  above  and  one- 
third  of  an  inch  to  the  radial  side  of  the  pisiform  bone,  parallel  to  the 
tendon  of  the  flexor  carpi  ulnaris,  which  is  the  "directing  line"  to  the 
vessel.  After  the  fascia  covering  it  has  been  divided,  the  arterj^,  with 
its  two  accompanying  veins,  will  be  found  to  the  radial  side  of  the  ulnar 
nerve  (Fig.  393). 


Fig.  393.— Diagram  of  Left  Ulnar  Artery  at  Fig.  394.— Diagram  of  Left  Radial  Artery  at 

Wrist.    A.  Ulnar  artery,     n .  Ulnar  nerve.     l.  Wrist.     A.  Radial  artery.     T.  Tendon  of  Flexor 

Tendon  of  Flexor  carpi  ulnaris.  carpi  radialis. 

The  Radial  Artery  may  be  ligatured  near  the  wrist,  by  making  an 
incision,  about  two  inches  in  length,  half  an  inch  to  the  outside  of  the 
tendon  of  the  flexor  carpi  I'adialis — the  "directing  line"  (Fig.  394); 
when,  after  the  division  of  the  superficial  and  deep  fasciae,  the  artery, 
accompanied  by  its  two  veins,  will  be  exposed,  and  may  be  tied  in  tlie 
usual  way. 
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CHAPTER   XLV. 

ANEURISMS  OP  THE  ABDOMEN  AND  LOWER  EXTREMITIES. 

ANEURISM  OP  THE  ABDOMINAL  AORTA  AND  ITS  BRANCHES, 

As  until  recently  any  surgical  treatment  of  these  aneurisms  was  con- 
sidered impossible,  they  were  formerly  left  entirely  in  the  hands  of  the 
physician;  but  since  the  introduction  of  compression  of  the  aorta  under 
prolonged  anaesthesia,  by  Murray  of  Newcastle,  they  have  become  fairly 
entitled  to  a  place  in  a  work  on  Surgery. 

Aneurism  may  affect  the  abdominal  aorta  at  any  part  of  its 
course,  but  the  most  common  situation  is  near  the  origin  of  the  coeliac 
axis;  and  here  the  disease  is  frequently  not  confined  to  the  main  trunk, 
but  one  or  more  of  the  branches  are  also  affected.  The  next  most  fre- 
quent situation  is  at  or  near  the  bifurcation.  Aneurisms  may  also  form 
in  connection  with  any  of  the  main  branches  of  the  abdominal  aorta, 
most  frequently  on  the  superior  mesenteric,  splenic,  and  inferior  mesen- 
teric. The  aneurism  may  be  sacculated  or  tubular.  When  growing 
from  the  main  trunk,  it  is  most  frequently  of  the  former  variety. 

Symptoms — The  chief  sign  of  the  disease  is  the  existence  of  a  pulsa- 
ting tumor,  situated  in  or  near  the  middle  line,  somewhere  between  the 
costal  margin  and  the  region  of  the  umbilicus.  The  pulsation  of  the 
tumor  is  of  the  expansile  kind  characteristic  of  aneurism,  and  there  is 
frequently  a  distinct  bruit.  Walshe  mentions  a  single  sj^stolic  murmur, 
a  dull  muffled  systolic  sound  convertible  into  a  murmur  by  a  little  pres- 
sure, a  sharp,  abrupt,  short  systolic  murmur  at  the  left  lumbar  spine,  a 
systolic  murmur  audible  below  the  sac,  but  not  over  it,  and  occasionally 
a  dull  second  sound,  as  having  been  heard  in  various  cases  of  abdominal 
aneurism.  The  exact  shape  and  size  of  the  tumor  and  tiie  nature  of  its 
pulsation  can  in  many  cases  only  be  ascertained  by  fully  relaxing  the 
abdominal  muscles  by  the  use  of  chloroform.  The  sensation  of  pulsation 
in  the  epigastrium  may  be  very  percei)tible  to  the  patient,  or  may  be 
entirely  absent.  Constant  aching  lumbar  pain  is  a  very  frequent  symp- 
tom. The  pressure-signs  are  not  usually  very  marked  till  late  in  the 
disease.  Pressure  on  the  vena  cava  to  such  an  extent  as  to  cause  oedema 
of  the  lower  extremities  is  almost  unknown.  The  sac  may  press  on  the 
lumbar  plexus,  and  give  rise  to  signs  of  irritation  in  the  course  of  its 
branches.  The  most  marked  of  these  are  pains  in  the  groin  and  testicles 
from  irritation  of  the  genito-crural,  and  occasionally  shooting  pains 
down  the  thigh,  in  the  course  of  the  anterior  crural  or  external  cutane- 
ous nerve.  When  the  bodies  of  the  vertebrae  are  eroded,  constant  lum- 
bar pain  will  be  frequently  present,  of  the  same  burning,  boring  charac- 
ter as  that  felt  in  thoracic  aneurism  under  similar  circumstances.  In 
some  cases  the  pressure  may  affect  the  great  intestine,  causing  consider- 
able difficulty  in  defsecation.  Occasionally  the  tumor  may  attain  to  an 
enormous  size  before  death,  half  filling  the  cavity  of  the  abdomen.  The 
fatal  termination  may  be  due  to  gradual  exhaustion  from  pain  and  inter- 
ference with  the  functions  of  the  abdominal  viscera,  to  sudden  rupture 
of  the  sac  into  the  peritoneum  or  subperitoneal  tissue,  or  into  some  part 
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of  the  alimentary  canal,  or,  more  rarely,  into  the  pleural  cavity  through 
the  diaphragm. 

The  Diagnosis  rests  chiefly  on  the  situation  of  the  tumor,  its  distinct 
expansile  pulsation,  the  existence  of  an  aneurismal  bruit,  and  the  press- 
ure-signs. Yery  marked  ejngasiric  pulsation  is  not  an  unfrequent  S3'mp- 
tom  in  anaemic  patients  suffering  from  atonic  dyspepsia,  and  in  these 
cases  very  slight  pressure  on  the  artery  from  a  stethoscope  will  give  rise 
to  a  distinct  bruit.  Under  these  circumstances,  it  is  sometimes  not  easy 
to  speak  positively  as  to  the  condition  of  the  arter^^,  but  in  the  vast 
majority  of  cases  a  careful  examination  under  the  influence  of  chloro- 
form will  readily  determine  the  nature  of  the  disease.  A  displaced  or 
enlarged  heart  also  gives  rise  to  distinct  epigastric  pulsation,  but  this  can 
hardly  be  mistaken  for  aneurism.  A  solid  mass  of  fseces  accumulated 
in  the  transverse  colon  m&y  receive  a  yevy  distinct  impulse  from  the 
aorta,  but  the  doughy  feel  of  the  mass,  its  superficial  nature,  and  the 
history  of  the  case,  will  usually  readily  determine  its  nature.  A  jyromi- 
vent  lumbar  vertebra  pushing  the  aorta  forward  may  also  simulate  a 
dilatation  of  the  artery.  Cancerous  lumbar  glands  surrounding  the 
artery  may  give  rise  to  considerable  difficulty  in  diagnosis ;  and  here 
again  a  careful  examination  under  chloroform  is  the  most  likely  means 
of  arriving  at  a  correct  conclusion.  Cancerous  tumors  growing  from 
the  bones  may  give  rise  to  almost  insuperable  difficulties  in  the  diagnosis. 
From  tumors  of  the  various  abdominal  viscera^  the  diagnosis  must  be 
made  on  general  principles.  The  amount  of  fat  in  the  abdominal  walls 
necessarily  has  a  great  influence  on  the  difficulty  or  ease  of  coming  to  a 
definite  conclusion. 

Treatment. — In  all  cases  of  aneurism  of  the  abdominal  aorta,  con- 
stitutional treatment  should  be  given  a  fair  trial  before  Siwy  more  severe 
measures  are  adopted.  Tufnel  has  recorded  two  cases  in  which  a  cure 
was  effected  by  diet  and  rest — in  one  case  in  21  days,  and  in  the  other 
in  37.  If  this  treatment  fail,  the  only  resource  left  is  compression  of 
the  abdominal  aorta.  The  pain  of  this  application  is  usually  very 
sevei'e,  so  that,  in  order  to  relieve  it,  patients  should  be  kept  under  the 
influence  of  chloroform  for  many  hours.  The  credit  of  introducing  this 
mode  of  treatment  is  undoubtedly  due  to  Murray  of  Newcastle-on-Tyne. 
The  operation  has  now  been  performed  for  aortic  aneurism  in  eight  cases. 
In  six,  under  Murray,  Durham  and  Moxon,  Durham,  Greenhow  and 
Hulke,  Pollock,  and  Sir  James  Paget,  the  pressure  was  applied  on  the 
])roximal  side  of  the  sac.  Of  these,  three — Murray's,  Durham  and 
Moxon's,  and  Grreenhovv  and  Hulke's — were  successful ;  one.  Pollock's, 
failed  ;  and  two,  Durham's  second  case,  and  Sir  James  Paget's,  were 
fatal.  In  two  the  pressure  was  applied  on  the  distal  side  of  the  sac ; 
one,  under  Bryant,  terminated  fatally,  and  the  other,  under  Marshall, 
failed.  In  every  case  the  pressure  has  been  applied  by  the  instrument 
known  in  this  country  as  Lister's  aortic  tourniquet.  That  this  instru- 
ment may  be  safely  applied  to  the  abdominal  aorta  from  the  highest 
point  at  wiiich  the  artery  can  be  reached  to  its  bifurcation,  is  clearl3'^ 
proved  by  results  of  the  cases  above  mentioned.  In  Durham  and 
Moxon's  case,  it  is  stated  that  "  by  positioning  the  body  of  the  patient, 
just  sufficient  space  was  afforded  for  the  introduction  of  the  pad  of  the 
tourniquet  between  the  cartilages  of  the  ribs  and  the  aneurism."  In 
Greenhow  and  Hulke's  case  it  was  applied  midway  betvveen  the  xiphoid  ' 
cartilage  and  the  umbilicus,  immediately  above  the  tumor.  That  three 
out  of  the  eight  cases  have  terminated  fatally  shows,  liovvever,  that  the 
operation  is  by  no  means  devoid  of  danger.     In  Pollock's  unsuccessful 
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case  the  patient  suffered  from  haematuria,  and  in  Greenhow's  case  albu- 
men appeared  in  the  urine  after  the  last  operation,  thus  showing  serious 
interference  with  the  circulation  in  the  kidney.  In  Marshall's  case  the 
patient  suffered  from  retention  of  urine  for  some  days  after  one  opera- 
tion, probably  from  some  injury  to  the  h3'pogastric  plexus.  In  Bryant's 
case  the  j?ost  mortem  examination  showed  bruising  of  the  mesentery  and 
intestine  and  peritonitis,  and  "  the  tissues  about  the  compressed  aorta 
were  loaded  with  effused  blood."  In  Paget's  case  an  abscess  had  formed 
in  the  mesentery,  peritonitis  had  been  set  up,  and  the  mesenteric  artery 
was  found  to  be  compressed  and  flattened,  and  embolic  clots  were  found 
in  its  branches.  In  Durham's  fatal  case  there  were  signs  of  bruising 
about  the  pancreas,  and  the  aneurism  was  found  to  affect  the  mesenteric 
artery.  The  time  during  which  the  pressure  has  been  maintained  has 
varied  considerably.  Murra3''s  case  was  cured  by  one  application  lasting 
five  hours;  Durham  and  Moxon's  in  10|^  hours;  Greenhow  and  Hulke's, 
by  three  applications,  lasting  55  minutes,  4  hours,  and  3  hours.  In 
Marshall's  case  distal  pressure  was  applied  without  serious  consequences, 
on  one  occasion  for  18  hours,  and  on  another  for  19  hours.  Yomiting 
has  been  found  to  be  a  troublesome  complication  in  several  cases.  Of 
the  successful  cases,  Murray's  is  the  only  one  in  which  the  pulsation  of 
the  tumor  ceased  permanently  immediately  after  the  operation.  In 
Greenhow  and  Hulke's  case  it  did  not  finally  disappear  till  some  days 
after  the  last  application  of  the  tourniquet ;  and  in  Durham  and  Moxon's, 
although  it  ceased  at  the  time,  it  returned  in  a  fevv  hours,  and  persisted 
for  a  month  before  it  finally  disappeared.  From  the  above  cases,  it  will 
be  seen  that  there  is  abundant  evidence  of  the  safety  of  the  jjroximal 
operation,  and  suflficient  probabilit}^  of  success  to  justifj'' us  in  adopting 
it  in  every  favorable  case.  Further  evidence  is  required  before  abandon- 
ing distal  pressure  as  absolutely  useless.  In  Bryant's  fatal  case  the  sac 
was  found  to  be  filled  with  firm  clot,  which  was  considered  to  have  been 
sufficient,  had  the  patient  lived,  to  have  cured  the  aneurism.  In  Mar- 
shall's case  the  tumor  was  thought  to  be  slightly  more  solid  after  the 
operations,  but  no  permanent  effect  was  produced.  The  distal  operation, 
however,  does  not  seem  a  ver}^  hopeful  one.  The  number  and  size  of 
the  branches  coming  off  from  the  aorta  at  its  upper  part,  and  the  fre- 
quency with  which  the  coeliac  axis  and  its  large  branches  are  implicated, 
are  very  unfavorable  circumstances  for  distal  pressure.  The  anastomosis 
of  the  collateral  vessels  is,  moreover,  so  small  compared  to  the  immense 
interference  with  the  direct  circulation,  tliat  the  only  effect  of  distal 
pressure  must  be  for  many  hours  greatly  to  increase  the  tension  in  the 
vessels  above. 

In  performing  the  operation  of  compression  of  the  aorta  under  pro- 
longed anaesthesia,  a  few  points  require  special  attention.  The  patient 
should  be  fed  well  on  the  day  before  the  operation.  On  the  day  of  tlie 
operation  he  should  receive  fluid  nourishment  only,  and  the  bowels  should 
1)6  well  emptied  by  means  of  a  copious  enema.  Tiie  tourniquet  must  be 
applied  with  the  greatest  care  immediately  above  the  tumor,  and  with 
no  more  force  than  is  absolutely  necessary.  If  much  force  be  required 
before  the  pulsation  in  the  femoral  arteries  is  arrested,  it  is  probable 
tliat  the  pad  of  the  tourniquet  is  not  in  the  right  place,  and  various 
attempts  must  be  made  till  the  spot  is  found  where  the  smallest  amount 
of  pressure  will  control  tlie  circulation.  It  will  be  found  ^convenient  to 
insert  a  soft  hollow  sponge  under  the  pad  of  the  tourniquet,  as  it  then 
accommodates  itself  more  readily  to  the  parts  between  it  and  the  spine. 
During  the  operati(jn  the  patient  must  be  watched  very  carefully,  and 
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the  tourniquet  slackened  at  once  if  any  symptoms  of  faintness  inter- 
vene. Obstinate  vomiting  may  render  the  continuance  of  the  operation 
impossible.  It  is  diflicult  to  say  whether  tliis  is  due  to  pressure  on  the 
sympathetic  or  to  the  influence  of  the  ciiloroform.  During  tlie  applica- 
tion of  the  tourniquet,  it  is  advisable  to  have  the  lower  limbs  raised  in 
the  bed  and  warmly  wrapped  in  cotton-wool,  as  marked  coldness  and 
serious  congestion  have  usually  been  noticed  after  tlie  compression  has 
lasted  a  short  time.  If  necessarj',  nutritive  enemata  and  brandy  may 
be  administered  during  the  anaesthesia. 

INGUINAL  ANEURISM. 

An  Iliac  or  Inguinal  Aneurism  may  arise  from  the  external  iliac, 
or  from  the  common  femoral  artery;  most  frequently  it  springs  from  the 
latter,  and  taking  a  direction  upwards,  pushes  tlie  peritoneum  before  it, 
and  thus  encroaches  somewhat  upon  the  cavity  of  the  abdomen.  The 
aneurism  is  commonly  of  the  circumscribed  false  variety,  though  some- 
times tubular.  It  rarely,  if  ever,  becomes  diffused,  for  the  reason  long 
ago  pointed  out  by  Scarpa,  tliat  the  femoral  artery,  above  tlie  edge  of 
the  sartorius  muscle,  is  invested  by  so  dense  a  sheath,  and  is  so  closely 
bound  down  to  the  neighboring  fascia,  that,  when  dilated  into  an  aneur- 
ism, it  does  not  readily  give  way. 

Symptoms. — When  first  noticed,  the  aneurism  is  a  small,  soft,  com- 
pressible tumor,  with  pulsation  and  bruit,  and  is  generally  attended  by 
little  pain  or  uneasiness.  It  rapidly  enlarges,  however,  and  may  attain 
a  considerable  magnitude;  being  often  somewhat  lobidated  upon  the 
surface,  owing  to  the  unequal  constriction  exercised  on  it  by  the  fascioe 
under  which  it  lies.  At  the  same  time,  it  usually  becomes  more  solid  ; 
and  the  pulsation  in  it  diminishes  considerably,  or  even  ceases  entirely. 
As  it  increases  in  size,  it  compresses  the  saphena  and  femoral  veins, 
thus  giving  rise  to  oedema  of  the  limb;  and,  by  stretching  the  genito- 
crural  and  some  of  the  branches  of  the  anterior  crural  nerve,  it  occasions 
considerable  pain  in  the  thigh  and  leg. 

Diagnosis. — The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy 
as  might  at  first  appear.  It  has  most  frequently  been  confounded  with 
abscess  in  the  groin,  with  carcinomatous  tumors  in  this  situation,  and 
with  osteo-aneurism.  The  diagnosis  from  abscess  must  be  made  on 
general  principles;  but  in  some  instances  it  appears  to  be  replete  with 
difficulty,  as  there  are  not  a  few  cases  on  record  in  which  aneurisms  in 
this  situation  have  been  mistaken  and  puncture.d  for  abscesses,  an  error 
that  has  three  times  fallen  under  my  own  observation,  and  one  which 
has  in  every  instance  proved  fatal.  The  diagnosis  of  an  inguinal  aneur- 
ism, solidified  by  the  deposition  of  laminated  fibrine,  and  pulsating  but 
indistinctl}^,  from  b, pulsating  encephaloid  or  osseous  tumor  in  the  groin, 
is  surrounded  by  the  greatest  difficulty,  and  cannot,  I  believe,  with  the 
means  we  at  present  possess,  be  accomplished  with  absolute  certainty. 
The  fact  of  the  two  diseases  having  in  two  instances  been  confounded  by 
two  of  the  most  distinguished  Surgeons  of  the  day,  Stanlej^  and  Syme, 
is  sufficient  evidence  of  the  difficulty  attending  their  diagnosis. 

Treatment. — It  occasionally  happens  that  inguinal  aneurisms,  even 
of  a  very  large  size,  undergo  si)ontaneous  cure,  or  become  consolidated 
by  direct  pressure  conjoined  with  constitutional  treatment ;  but  these 
instances  are  of  such  I'are  occurrence,  that  such  a  result  cannot  be  relied 
on  in  any  one  case.  Compression  of  the  aorta  under  prolonged  anaes- 
thesia has  of  late  years  been  found  so  successful,  that  in  no  case  should 
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a  trial  of  it  be  omitted  when  possible  (see  p,  144).  Should  it  fail,  it  be- 
comes necessary  to  tie  tiie  vessel  leading  to  the  sac.  In  the  majority  of 
instances  the  tumor,  though  it  may  have  encroached  on  the  abdomen, 
will  not  have  reached  too  high  for  the  external  iliac  to  be  ligatured  ; 
should  it  have  done  so,  however,  tlie  Surgeon  may  have  to  tie  the  com- 
mon iliac  artery  ;  but  in  some  instances  even  this  may  not  be  practica- 
ble, and  his  choice  must  lie  between  the  slender  chance  offered  by  con- 
stitutional treatment,  and  the  fearful  alternative  of  ligaturing  the  aorta. 

Ligature  of  the  External  Iliac  Artery — Tliere  are  two  modes 
of  tying  the  external  iliac  artery — the  one  originally  practised  by  Aber- 
nethy,  somewhat  modified  by  Liston;  and  the  other  introduced  by  Sir 
A.  Cooper. 

Abernethy^s  modified  operation  (Fig.  395),  on  the  right  side,  consists 
in  commencing  an   incision   at  a  point  rather   more   than"  two   finger- 


rig,  395. — Ligature  of  the  External  Iliac  by  ALernethy's  Operation,  modified. 

breadths  to  the  inner  side  of  and  a  little  above  the  anterior  superior  spine 
of  the  ilium,  carrying  it  in  a  somewhat  curved  direction,  with  the  con- 
vexity of  the  curve  outwards  and  the  concavity  looking  towards  the 
middle  line,  to  a  point  that  is  as  nearly  as  possible  opposite  to,  but 
about  an  inch  or  an  inch  and  a  half  above,  the  middle  of  Poupart's  liga- 
ment. When  the  operation  is  on  the  left  side,  the  incision  should  be 
begun  below,  and  carried  upwards  between  the  two  points  indicated.  It 
is  about  four  inches  in  length,  and,  if  necessary  in  fat  subjects,  may  be 
extended  at  the  upper  end.  After  dividing  the  skin  and  superficial 
fascia,  the  fibres  of  the  external  oblique  tendon  are  carefullj^  cut  through. 
The  internal  oblique  and  the  transversalis  muscles  are  then  divided  with 
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great  caution,  when  the  transversalis  fascia  is  reached,  which  is  recog- 
nised by  its  dull  yellowish-white  appearance.  A  small  portion  of  this 
membrane,  at  the  lower  angle  of  the  wound,  where  it  is  thinned  and  ex- 
panded for  the  passage  of  the  spermatic  cord,  is  now  carefully  raised 
with  the  forceps,  and  cut  through  with  the  blade  of  the  scalpel  laid  flat. 
A  broad  hernia-director  is  then  introduced,  and  passed  underneath  it, 
when  it  should  be  laid  open  upwards  and  outwards  to  the  full  extent  of 
the  wound.  The  wliole  of  the  inner  side  of  the  wound  is  next  drawn 
towards  the  mesial  line,  the  peritoneum  being  gently  separated  from  its 
loose  areolar  connections  in  the  iliac  fossa  by  the  Surgeon's  fingers ;  it 
must  be  kept  out  of  the  way  by  an  assistant,  who  holds  it  up  with  a 
broad  bent  copper  spatula  or  a  butter  pat.  The  opening  of  the  trans- 
versalis fascia  is  the  most  critical  part  of  the  operation  ;  but,  if  done  in 
the  way  I  have  described,  and  at  the  lower  angle  of  the  wound,  it  may 
be  safely  accomplished.  The  artery  may  now  be  felt  pulsating  at  the 
bottom  of  the  wound,  covered  by  a  thin  fascia  and  having  the  vein  lying 
to  its  inner  side,  and  somewhat  behind  it.  The  investing  areolar  tissue 
must  be  scratched  through,  and  the  needle  passed  from  the  inner  side 
between  the  vessels,  the  ligature  being  then  tied  in  the  usual  way. 

In  Sir  A.  Gooper^s  operation,  an  incision  about  three  inches  in  length 
is  made  a  little  above  and  nearly  parallel  to  Poupart's  ligament,  begin- 
ning above  the  inner  margin  of  the  external  abdominal  ring,  and  ending 
near  the  anterior  superior  spine  of  the  ilium.  By  this  incision  the  ten- 
don of  the  external  oblique  is  exposed,  and  must  be  divided  to  tlie  full 
extent  of  the  external  wound,  when  the  spermatic  cord  will  be  seen  pass- 
ing under  the  lower  edge  of  the  internal  oblique  and  transversalis  mus- 
cles. Some  loose  areolar  tissue  and  fascia  have  now  to  be  scratched 
through  ;  and  the  finger,  being  passed  under  the  cord,  will  come  into 
contact  with  the  external  iliac  artery,  close  to  the  spot  where  the  epi- 
gastric is  given  off  from  it;  the  upper  side  of  the  incision  must  now 
be  well  raised  by  a  copper  spatula,  when  the  vessel  will  be  exposed, 
covered  by  an  areolar  sheath  and  having  the  vein  to  its  inner  side ;  the 
sheath  must  be  cautiously  opened,  and  the  ligature  passed  from  within 
(iutwards. 

On  comparing  the  two  operations,  it  would  appear  that  the  principal 
disadvantage  of  Abernethy's  is,  that  it  is  apt  to  leave  a  tendency  to 
hernial  protrusion,  in  consequence  of  the  abdominal  wall  being  much 
weai^ened  by  the  free  incisions  through  the  muscular  planes  that  are 
necessary ;  the  great  advantage  attending  it  is,  that  the  external  iliac 
may  be  ligatured  at  any  part  of  its  course,  and  that,  if  requisite,  the  in- 
cision may  be  extended  upwards,  and  tlie  common  trunk  secured.  In 
Sir  A.  Cooper's  operation,  the  line  of  incision  lies  directly  across  the 
course  of  the  epigastric  artery,  which,  as  well  as  the  circumflex  ilii,  if  it 
arise  high,  and  the  circumflex  vein,  which  ci'osses  the  iliac  artery  at  this 
point,  and  is  often  somewhat  funnel-shaped,  may  be  in  danger  of  being 
wounded.  The  spermatic  cord  is  likewise  somewhat  in  the  vvay  in  this 
operation.  Dupuytren  actually  wounded  the  epigastric  artery  in  one 
case;  and  Houston  had  much  difficulty  from  the  circumflex  vein  in  an- 
other instance.  This  operation  had  also  the  disadvantage,  that  by  it  it 
is  impossible  to  prolong  the  incision  upwards  so  as  to  deligate  anj'  por- 
tion of  the  vessel  except  that  which  lies  immediately  above  the  crural 
arch  ;  but  the  peritoneum  is  less  disturbed  than  in  the  other  case,  and 
there  is  less  tendency  to  hernial  protrusion  afterwards.  As  a  general 
rule,  I  think  we  may  conclude  that,  in  cases  of  spontaneous  aneurism,  in 
which  it  might,  fiom  the  size  of  the  tumor  or  the  diseased  state  of  the 
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vessels,  be  found  necessary  to  apply  the  ligature  to  a  higher  point  than 
was  intended  before  the  operation  commenced,  it  will  be  safer  to  have 
recourse  to  Abernethy's  plan,  modified  as  above  described,  as  in  this 
way  we  shall  be  able  to  ligature  the  vessel  at  any  part  of  its  course ; 
whilst  in  cases  of  hemorrhage  after  amputation,  or  of  traumatic  femoral 
aneurism,  in  which  the  artery  is  not  likely  to  be  diseased,  recourse  should 
be  had  to  Cooper's  operation,  more  particularly  if  the  patient  be  thin, 
and  the  abdomen  flat. 

In  connection  with  the  ligature  of  the  external  iliac  artery,  there  are 
some  practical  points  that  deserve  mention.  Before  the  operation,  the 
colon  should  be  emptied  by  means  of  an  enema,  and  the  pubes  shaved. 
The  incision  in  the  abdominal  wall  must  be  sufficiently  extensive  ;  but, 
at  the  same  time,  it  must  not  be  carried  too  far  forwards  at  its  lower 
angle,  lest  it  implicate  the  epigastric  vessels.  These  may  be  roughly 
stated  to  lie  at  first  nearly  parallel  to  the  course  of  the  external  iliac, 
but  soon  turn  inwards.  It  should  of  course  never  be  allowed  to  impli- 
cate the  external  ring,  lest  it  give  rise  to  a  tendency  to  hernial  protru- 
sion. Care  should  be  taken  not  to  wound  the  peritoneum  ;  for,  although 
two  patients  in  whom  this  was  done  by  Post  and  Tait  both  recovered, 
yet  it  is  of  course  a  dangerous  accident,  and  should  if  possible  be 
avoided.  The  peritoneum  must  not  be  torn  up  more  than  is  absolutely 
necessary,  lest  hemorrhage  or  subsequent  peritonitis  occur;  and  especial 
care  must  be  taken  that  the  fascia  transversalis  be  properly  divided, 
otherwise  the  iliac  fascia  maj^  be  stripped  up  with  the  peritoneum,  and  the 
artery  in  this  way  dragged  out  of  its  normal  situation  into  the  upper  and 
inner  angle  of  the  wound,  occasioning  great  embarrassment  to  the  ope- 
rator, who  may  not  be  able  to  find  it.  I'he  separation  of  the  peritoneum 
is  much  facilitated  by  the  Surgeon  holding  the  outer  cut  edge  of  the 
transversalis  fascia  tightly  in  his  forceps  with  one  hand,  whilst  he  gently 
raises  the  bag  of  the  serous  membrane  with  the  otiier  out  of  the  iliac 
fossa,  and  separates  its  areolar  connections  there.  All  this  must  be  done 
with  the  utmost  gentleness  and  care.  Before  attempting  to  pass  a  liga- 
ture round  the  vessel,  the  thin  fascia  covei'ing  it  must  be  scratched 
through  ;  and  the  areolar  connections  with  the  vein,  which  are  very  thin 
and  loose,  must  be  separated  by  means  of  a  director,  or  the  end  of  the 
aneurism-needle.  The  artery  must  be  well  cleared,  and  especial  care 
taken  that  the  genital  branch  of  the  genito-crural  nerve  is  not  included 
in  the  noose.  It  is  better  not  to  use  the  knife  deep  in  the  wound  ;  and, 
lastl^^,  the  sac,  if  it  extend  high,  must  not  be  weakened  by  having  its 
peritoneal  covering  stripped  off. 

Results. — Ligature  of  the  external  iliac  artery  was  first  practised  b3'' 
Abernethy  in  1*796.  During  the  following  fifty  years  it  was  done  in  at 
least  100  recorded  instances  for  inguinal  aneurism  (Norris)  ;  of  these, 
seventj^-three  were  cured,  and  twenty-seven  died.  In  one  remarkable 
case,  both  external  iliacs  were  ligatured  successfully  at  an  interval  of 
eleven  months,  by  Tait.  In  some  few  cases  also,  there  was  the  compli- 
cation of  an  aneurism  in  the  ham  with  that  in  the  groin.  Of  ninety-two 
cases  in  which  the  aneurism  was  solely  seated  in  the  groin,  seventy  were 
cured  and  twenty-two  died.  Death  resulted  from  gangrene  of  the  limb 
in  eight,  from  secondary  haemorrhage  in  four,  from  sloughing  of  the  sac 
in  three,  from  tetanus  in  three,  and  from  causes  of  a  more  general  char- 
acter in  four  cases. 

Pulsation  returned  in  the  sac  in  six  cases;  in  some  not  until  several 
weeks  had  elapsed  after  the  operation  ;  and  in  one  instance  only  was 
this  phenomenon  followed  by  death.     Suppuration  of  the  sac  was  of 


150 


SPECIAL    ANEURISMS. 


frequent  occmTencc,  happening  in  tliirteen  instances,  doubtless  owing 
to  the  large  size  that  these  tumors  are  often  allowed  to  attain  before 
being  sulijected  to  surgical  interference.  It  is 
remarkable,  however,  that  in  three  cases  only 
was  this  accident  fatal ;  and  in  two  of  these 
three  instances  the  sac  had  been  opened  before 
the  operation,  on  the  supposition  of  its  being 
an  abscess.  Secondary  haemorrhage  occurred 
but  in  six  cases,  four  of  which  proved  fatal;  a 
very  small  proportion  when  compared  with 
what  happens  in  other  situations.  This  must 
doubtless  be  attributed  in  a  great  measure  to 
tlie  absence  of  any  collateral  branches  spring- 
ing from  the  trunk  of  the  external  iliac;  the 
distance  between  the  point  ligatured  and  the 
epigastric  and  circumflex  ilii  arteries  affording 
abundant  space  for  the  safe  obliteration  of  the 
vessel.  In  one  of  the  fata,l  cases,  pulsation 
had  previousl3'  returned  in  the  sac ;  in  the 
other  three  the  patients  died  on  the  seventeenth, 
the  twenty-seventh,  and  the  forty-third  days 
respectively. 

Gangrene  of  the  limb  is  the  most  common 
cause  of  death  after  deligation  of  this  vessel. 
It  occurred  in  nine  instances,  of  which  eight 
proved  fatal;  one  being  cured  by  amputation. 
The  period  at  which  the  mortification  super- 
vened varied  from  the  third  to  the  fourth  week. 
The  principal  cause  of  this  gangrene  is  narrow- 
ing or  obliteration  of  the  neighboring  venous 
trunk,  by  pressure  of  the  tumor.  In  the  ac- 
companying woodcut  (Fig  396)  this  is  well 
illustrated;  the  vein  opposite  the  aneurism 
being  completely  closed. 

It  is  a  very  remarkable  circumstance  in  the 
history  of  this  operation,  that  four  deaths  re- 
sulted from  tetanus.  The  sequence  of  this  particular  operation  it  is 
difficult  to  account  for,  as  it  is  a  most  unusual  occurrence  after  the 
ligature  of  arteries,  and  is  equall3'  rare  after  wounds  of  the  abdominal 
wall  in  other  operations,  as  for  hernia.  The  only  probable  explanation 
that  offers  itself  is  that  in  these  cases  the  genito-crural  nerve,  or  its 
genital  branch,  may  have  been  unduly  irritated  by  or  implicated  in  the 
ligature. 

The  ligature  of  the  external  iliac  for  aneurisnial  varix  in  the  groin 
affords  a  striking  contrast  with  that  for  spontaneous  aneurism ;  the 
four  cases  recorded  all  proving  fatal,  two  dying  of  gangrene,  and  two 
of  haemorrhage.  In  these  cases  Guthrie  has  recommended  that  the 
tumor  should  be  laid  open,  and  the  artery  ligatui'ed  above  and  below 
the  aperture  in  it.  During  the  operation  the  artery  may  be  readily 
commanded  above  the  seat  of  disease  by  the  application  of  the  abdomi- 
nal tourniquet,  either  to  the  aorta  or  to  the  common  iliac  at  the  brim 
of  the  pelvis. 

Aneurism  occasionally  takes  place  in  the  groin  and  ham  of  the  same 
side;  here  the  ligature  of  the  external  iliac  will  cure  both  diseases.  Of 
four  cases  in  which  this  complication  occurred,  the  operation  was  suc- 
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cessful  in  three;  one  patient  dying  of  gangrene,  and  in  him  the  popliteal 
aneurism  was  on  the  point  of  bursting  at  the  time  of  the  operation.  In 
tvvo  of  the  three  cases  that  recovered,  pulsation  returned  in  the  inguinal 
aneurism,  but  disappeared  after  a  time. 

Ligature  of  the  Common  Iliae This  artery  was  first  tied  by 

Gibson,  in  a  case  of  gun-sliot  injury,  the  patient  dying  of  peritonitis 
and  secondary  hfemorrhage  on  the  thirteenth  daj'.  Tlie  great  American 
Surgeon,  Mott,  was  the  first  who  tied  it  for  aneurism,  the  patient  making 
a  good  recovery.  If  tlie  aneurism  in  the  groin  extend  so  high  that  there 
is  not  suflBcient  space  for  the  exposure  and  ligature  of  the  external  iliac 
artery,  it  becomes  necessary  to  tie  the  common  trunk.  This  may  be 
done  by  extending  the  incision  that  serves  for  the  ligature  of  the  exter- 
nal iliac  upwards  and  slightly  inwards  towards  the  umbilicus,  to  an 
extent  corresponding  to  the  degree  of  obesitj^  of  the  patient,  so  that  it 
assumes  a  somewhat  semilunar  form.  Or  a  semilunar  incision  may  be 
made  from  the  end  of  the  last  rib  on  a  point  about  tvvo  or  three  inches 
above  the  umbilicus,  and  carried  downwards  and  inwards  to  a  corre- 
sponding extent  below  it.  The  incision  is  then  successively  carried 
through  the  different  planes  of  muscular  fibre  with  great  caution  and 
on  a  grooved  director,  until  the  transversalis  fascia  is  exposed  ;  tliis 
must  be  carefully'  opened  and  freely  divided,  so  as  to  expose  the  perito- 
neum, which  now  comes  bulging  into  the  wound,  pressing  forward  with 
its  contents.  This  must  be  lield  aside,  drawn  upwards  by  the  fingers  of 
an  assistant,  and  gently  stripped  from  the  iliac  fossa  by  the  Surgeon 
carefully  insinuating  his  hand  beneath  it.  When  he  ai-rives  at  the  brim 
of  the  pelvis,  he  will  readily  be  conducted  to  the  external  iliac  artery, 
which  guides  him  to  the  parent  trunk.  The  ligature  must  then  be 
passed  round  the  artery  from  within  outwards,  a  slight  scratch  having 
been  made  through  the  fascia  covering  the  vessel  by  means  of  the  finger- 
nail, by  which  it  may  also  be  separated  from  the  accompanying  vein. 

In  planning  the  incision  for  the  ligature  of  this  artery,  care  should  be 
taken  that  it  be  not  carried  too  low  down  or  too  far  forwards;  nothing 
can  be  gained  by  doing  so,  and  there  is  besides  the  additional  risk  of 
the  circumflex  ilii  or  epigastric  being  wounded,  as  happened  to  Mott ; 
and,  as  these  are  the  principal  agents  in  the  anastomosing  circulation, 
their  injury  is  a  serious  accident.  Should  an}^  muscular  branches  bleed, 
they  had  better  be  ligatured,  so  as  not  to  obscure  the  after-steps  of  the 
operation.  The  fascia  transversalis  should  be  opened  at  the  lower  part 
of  the  wound,  where  it  is  thinned  for  the  passage  of  the  spermatic  cord, 
by  pinching  up  a  portion  of  it  with  the  forceps,  and  dividing  it  carefully 
with  the  edge  of  the  knife  laid  horizontally  ;  it  will  be  found  to  be  much 
thicker  and  denser  at  the  upper  and  outer  part  of  the  wound  than  in 
this  situation.  When  the  peritoneum  is  well  drawn  upwards  to  the 
mesial  line  b^'  the  assistant's  fingers  or  by  copper  spatulse,  the  ureter, 
which  crosses  the  artery  in  this  situation,  will  be  carried  up  with  it,  so 
as  not  to  be  seen  at  all.  In  this  stage  of  the  operation,  the  patient 
should  be  turned  on  his  sound  side,  in  order  to  prevent  the  intestines 
from  falling  over  and  pressing  the  peritoneum  into  the  wound. 

The  vein  usuall3'  comes  into  view  ;  sometimes  turgid  and  overlapping 
the  artery.  The  veins  on  the  two  sides  differ  in  their  relation  to  the 
arteries.  On  the  right  side  the  vein  is  at  first  beneath,  and  then  to  the 
outer  side.  The  left  vein  lies  to  the  inner  side  of  the  left  artery,  and 
then  passes  beneath  the  right  common  iliac  artery  to  join  the  right  vein. 
By  means  of  the  finger-nail  and  the  blunt  end  of  the  aneurism-needle, 
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the  vein  may  be  gently  separated  from  the  artery  to  an  extent  suflicieiit 
for  the  passage  of  the  ligature. 

In  determining  the  length  of  the  incision,  and  calculating  the  point 
at  which  he  would  expect  to  meet  with  and  ligature  the  artery,  it  is  a 
matter  of  the  very  first  importance  for  the  Surgeon  to  remember  the 
different  bearings  of  the  parts  in  the  neighborhood  of  the  vessels,  and 
the  relative  frequency  with  ivhich  the  origin  and  termination  of  the 
artery  corresponds  with  certain  fixed  points  that  ma}'  readily  be  de- 
tected. 

The  points  of  importance  are  the  relations  of  the  vessels  to  the  lumbar 
vertebrae,  to  the  crest  of  the  ilium,  and  to  the  umbilicus.  The  ordinary 
place  of  division  of  the  abdominal  aorta  is  on  the  body  of  the  fourth 
lumbar  vertebra,  or  on  the  in  vertebral  disk  below  it ;  according  to  Quain, 
this  was  the  case  in  three-fourtiis  of  the  bodies  he  examined,  or  in  156 
out  of  196.  In  regard  to  the  relations  between  the  situation  of  the 
bifurcation  of  the  aorta  and  the  crest  of  the  ilium,  we  find  it,  according 
to  the  same  anatomist,  to  have  ranged  in  about  four-fifths  of  the  cases 
about  half  an  inch  above  and  below  the  level  of  tiie  higliest  point  of  this 
part  of  the  bone.  With  reference  to  the  umbilicus,  no  definite  rule  can 
be  laid  down ;  but  in  general  terms  it  may  be  stated  that  the  bifurcation 
of  the  aorta  is  a  little  to  its  left.  As  a  general  rule,  that  given  by  Har- 
grave  is  perhaps  sufficiently  good  for  ordinary  purposes.  If  a  point  be 
taken  about  half  or  three-quarters  of  an  inch  below  and  a  little  to  the 
left  of  the  umbilicus,  and  a  line  be  drawn  on  each  side  from  this  point 
to  the  centre  of  Poupart's  ligament,  we  obtain  about  the  direction  of  the 
common  and  external  iliac  arteries.  On  dividing  these  lines  into  three 
equal  parts,  the  upper  third  will  correspond  to  the  primitive  trunk,  and 
the  lower  two-thirds  to  the  external  iliac,  and  the  junction  of  the  upper 
with  the  middle  third  to  the  bifurcation  of  tiie  common  iliac  arterj^ 

The  point  of  division  of  the  common  iliac  arter}^  is,  in  the  majority 
of  cases,  between  the  middle  of  the  fifth  lumbar  vertebra  and  the  mid- 
dle of  the  sacrum,  both  points  inclusive;  and  if  it  be  not  in  this  situa- 
tion the  division  will  probably  be  lower  down.  The  length  of  the  vessel 
varies  greatly  ;  according  to  Quain,  in  five-sevenths  of  the  cases  it  ranged 
between  one-and-a-half  and  three  inches. 

Results — Writing  in  1852,  I  stated  that  when  we  look  at  the  depth 
at  which  this  artery  is  situated,  its  great  size,  and  proximity  to  the  cen- 
tre of  the  circulation,  and  consider  the  force  with  which  the  blood  rushes 
through  it,  we  cannot  but  be  struck  with  the  success  which  has  attended 
its  ligature.  Of  11  cases  in  which  it  had  been  tied,  8  were  cured,  and  9 
died;  in  11  of  the  cases  the  ligature  was  applied  for  aneurism,  and  of 
these  7  recovered.  The  4  that  died  perished  rather  from  the  magnitude 
and  extent  of  the  disease  than  from  the  effects  of  the  operation  ;  and  it 
is  remarkable,  as  showing  the  i)Ovver  of  the  anastomoses  in  maintaining 
the  vitality  of  parts,  that  in  no  instance  did  gangrene  ensue.  Since  this 
period  the  operation  has  been  performed  many  times,  but  with  much 
less  satisfactory  results.  Stephen  Smith,  of  New  York,  published  the 
statistics  of  this  operation  in  1860,  giving  th^  details  of  32  cases;  of 
these,  he  says,  25  died  and  only  7  recovered.  I  think  the  numbers  should 
be  24  and  8  ;  as  in  one  case  (Bushe's  ',  the  patient  (an  infant)  died  two 
months  after  tiie  operation,  the  ligature  having  separated  and  the  artery 
being  occluded  and  thus  the  deligation  having  succeeded.  Gurlt  of 
Berlin,  in  reproducing  Smith's  tables,  adds  2  cases,  both  fatal.  To  these 
must  also  be  added  a  fatal  case  by  Dugas,  of  Charleston,  and  five  in 
which  the  operation  has,  within  the  last  few  years,  been  performed  in 
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this  country;  once  by  Bickerstetli  of  Liverpool;  once  by  Syme,  in  a 
remarkable  case  of  iliac  aneurism,  in  which  that  distingiiishecl  Surgeon 
laid  open  tlie  sac  and  tied  the  arteries  (the  common,  external,  and  in- 
ternal iliacs)  opening  into  it — botli  successful ;  once  b}^  Hargrave  of 
Dublin,  whose  patient  died  on  the  seventy-third  day  after  the  operation, 
of  gangrene  of  the  foot  and  profuse  discharge  from  the  wound ;  and 
once  by  Maunder,  the  patient,  a  man  fortj^  j^ears  of  age,  dj'ing  on  the 
sixth  day  from  gangrene  of  the  lower  extremity ;  by  Morrant  Baker  in 
a  youth  of  11,  for  haemorrhage  from  a  branch  of  the  internal  iliac,  con- 
sequent on  ulceration  produced  by  sacro-iliac  disease — fatal  on  the  day 
following  the  operation.  These  cases  increase  the  total  number  to  40, 
of  which  10  recovered  and  30  died;  in  9  of  the  cases  the  peritoneum  was 
wounded,  and  of  these  8  proved  fatal.  Of  14  cases  in  which  this  vessel 
was  tied  for  haemorrhage,  13  proved  fatal;  the  majority  of  the  recoveries 
took  place  after  operation  for  aneurism — which  constituted  about  half 
of  the  cases. 

Treatment  by  Compression  has  been  successfully  applied  to 
aneurism  of  the  iliac  arteries.  The  compression  must  be  applied  to  the 
aorta  by  Bieans  of  Lister's  tourniquet  (Fig.  65),  as  in  the  treatment  of 
aneurism  of  the  abdominal  aorta  (p.  144).  A  considerable  number  of 
cases  have  now  been  cured  by  these  means.  The}'  have  already  been 
referred  to  when  treating  generally  of  the  suliject  of  compression  of  the 
arteries  for  cure  of  aneurism.  Murraj'^  insists  on  the  importance  of 
complete  arrest  of  the  circulation  in  these  cases,  so  that  not  the  slightest 
current  of  blood  should  pass  through  the  sac.  One  of  his  cases  was 
cured  in  three-quarters  of  an  hour.  One  of  Heath's  (of  Newcastle)  con- 
solidated in  twenty  minutes.  Lawson  in  one  case  applied  two  tourni- 
quets— one  to  the  abdominal  aorta,  the  other  to  the  femoral  below  the 
sac.  The  abdominal  tourniquet  had  to  be  removed  at  the  end  of  twenty 
minutes,  owing  to  collapse  and  vomiting;  the  femoral  one  was  main- 
tained. When  the  abdominal  compressor  was  removed  the  pulsations  had 
already  diminished,  and  at  the  end  of  four  hours  they  ceased  ;  the  pa- 
tient making  a  good  recovery.  Holmes  has  collected  10  cases  of  iliac  or 
ilio-femoral  aneurism,  treatecl  by  this  method  ;  and  of  these,  7  were  cured, 
and  in  3  the  treatment  failed.  These  3  afterwards  underwent  ligature  of 
the  artery  leading  to  the  sac — in  one  case  the  abdominal  aorta — and  all 
died.  These  statistics  clearly  show  that  no  operative  treatment  is  justifi- 
able, except  after  the  failure  of  compression. 

Ligature  of  the  Aorta — It  is  impossible  not  to  contemplate  with 
admiration  the  man  whose  mind  was  the  first  to  conceive,  and  whose 
hand  was  the  first  to  carry  out  the  determination  to  apply  a  ligature  to 
the  abdominal  aorta;  and  who,  guided  by  pathological  olDservation  and 
physiological  experiment,  to  arrest  at  once  the  circulation  through  the 
main  channel  of  supply  to  the  lower  half  of  the  body,  trusting  to  the 
collateral  circulation  for  the  maintenance  of  the  vitality  of  the  parts  thus 
suddenly  deprived  of  blood.  Sir  A.  Cooper  was  the  first  to  place  a  liga- 
ture on  the  aorta,  in  1817.  Since  that  period  the  operation  has  been  six: 
times  performed  for  aneurism;  viz.,  by  James,  of  Exeter;  by  Murray, 
at  the  Cape  of  Good  Hope ;  by  Monteiro,  at  Rio  Janeiro  ;  by  South,  of 
London;  by  McGuire,  of  Richmond,  U.S.;  by  Stokes,  of  Dublin;  and 
once,  in  circumstances  whicli  will  be  presently  described,  by  Czern}',  of 
Vienna. 
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TABLE  OF  CASES  OF  LIGATURE  OF  ABDOMINAL  AORTA  FOR  ANEURISMS. 


S0BGEON. 


1.  SiE  A.  Cooper. 

2.  James. 

.3.  Murray. 

4  monteiro. 

5  South. 

6.  McGuiRE. 

7.  W.  Stokes. 


SEX. 

AGE, 

DATE. 

m. 

38 

1817 

m. 

44 

1829 

m. 

1834 

m 

1842 

lU 

28 

1856 

m. 

30 

1868 

m. 

50 

1869 

NATURE  OF  ANEURISM. 


Diffused  inguinal. 
External  iliac. 

Inguinal. 
Diffused  inguinal. 
Common  iliac. 


Lower  part  of  aorta, 
both  common  ili;ics, 
and  left  external 
iliac. 

Iliac, 


OPERATIONS. 


Incision 
through 
peritoneum. 
Distal  liga- 
ture first ; 
peritoneum 

opened. 
Aorta  tied 

behind 
peritoneum. 
Aorta  tied 

behind 
peritoneum. 
Aorta  tied 

behind 
peritoneum. 
Aorta  tied 

behind 
peritoneum. 

Aorta  tied 

behind 
peritoneum. 


Death  in  40  hours. 


Death  in  a  few 
hours. 


Death  in  24  hours. 
Death  on  10th  day. 
Death  in  43  hours. 
Death  in  12  hours. 

Death  in  13  hours. 


In  Sir  A.  Cooper's  case,  the  inguinal  aneurism  had  burst,  and  the  aorta 
was  tied  about  three-quarters  of  an  inch  above  its  bil'urcation,  by  making 
an  incision  three  inches  in  length  through  the  abdomen,  a  little  to  the 
left  of  the  umbilicus,  the  fingers  being  passed  between  the  convolutions 
of  the  intestines,  and  the  peritoneum  covering  the  artery,  being  scratched 
through.  The  patient  survived  forty  liours.  James  ligatured  the  aorta 
much  in  the  same  way  as  Sir  A.  Cooper  did,  in  a  case  in  which  he  had 
previously  employed  the  distal  operation  for  an  inguinal  aneurism  ;  but 
without  success,  the  patient  speedily  dying.  Murray  ligatured  the  vessel 
by  making  an  incision  on  the  left  side,  in  front  of  the  projecting  end  of 
the  tenth  rib,  and  carrying  it  downwards  for  six  inches  to  the  anterior 
superior  spine  of  the  ilium.  The  parts  were  then  carefully  divided  to 
the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the  psoas 
muscle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  liga- 
ture round  the  artery,  which  was  tied  three  or  five  lines  above  its  bifur- 
cation. The  patient  died  in  twenty-three  hours.  The  most  interesting 
case  on  record  is  that  by  Manteiro,  who  tied  the  aorta  for  a  large  false 
aneurism  on  the  lower  and  right  side  of  the  abdomen  ;  here  the  incision 
was  made  much  as  in  Murray's  case,  and  the  artery  ligatured  with  great 
difficulty.  The  patient  lived  till  the  tenth  day,  when  he  died  of  second- 
ary hffiraorrhage.  In  South's  case,  the  aorta  was  tied  behind  the  perito- 
neum by  an  incision  on  the  left  side  of  the  abdomen.  The  patient  died 
in  forty-three  hours.  McGuire's  patient  had  an  anenrismal  tumor  of  the 
size  of  a  goose's  egg  in  the  left  iliac  region.  Digital  pressure  near  the 
umbilicus  was  attempted,  but  could  not  be  done.  The  operator's  inten- 
tion was  at  first  to  tie  the  left  common  iliac  artery  ;  but,  finding  the  dis- 
ease more  extensive  than  he  expected,  he  enlarged  the  incision  and  tied 
the  aorta.  The  sac  burst  during  the  manipulation  necessary  to  reach 
the  aorta,  and  about  a  pint  of  blood  was  lost.  The  patient  died  in  eleven 
hours.     Stokes  compressed  the  aorta  with  a  silver  wire  passed  round  it 
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in  the  way  of  a  ligature.  He  made  a  crescentic  incision  five-and-a-half 
inches  in  length  in  the  left  side  of  the  abdomen,  extending  from  an  inch 
below  the  tenth  rib  to  the  middle  of  Poii part's  ligament.  The  abdominal 
muscles  and  fascia  transversalis  were  then  incised,  and  the  peritoneum 
exposed  and  drawn  out  of  the  iliac  fossa.  It  was  accidentall,y,  but  only 
slightly  wounded.  Tlie  patient  being  turned  on  liis  right  side,  the  arte- 
ries and  aneurism  were  exposed,  and  the  wire  passed  by  means  of  an 
aneurism-needle  round  the  aorta  immediately  above  its  bifurcation.  The 
patient  died  in  twelve  hours.  Perhaps  the  most  interesting  point  in  this 
remarkable  case  is  the  fact  of  the  pulsation  returning  in  the  left  (sound) 
femoral  arter^'^  nine  hours  after  the  operation  ;  showing  how  rapidly  the 
collateral  circulation  can  be  re-established.  Czerny's  case  scarcely'  be- 
longs to  the  present  categor}-,  but  may  be  mentioned  here.  The  patient 
was  a  French  soldier,  the  upper  part  of  whose  tliigh  had  been  shattered 
by  a  ball  during  the  Franco-German  war.  Secondary  hfleraorrhage  oc- 
curring, Gzevuy  tied  the  common  femoral,  and  also  the  superficial  femo- 
ral below  the  origin  of  the  profunda.  This  arrested  the  haemorrhage  for 
a  time  ;  but  in  six  days  it  recurred.  Czerny  then  tied  the  common  iliac  ; 
but,  as  the  haemorrhage  continued,  he  thought  that  he  had  tied  the  ex- 
ternal iliac,  and  proceeded  to  apply  another  ligature — which  he  placed 
by  mistake  on  the  aorta.  The  patient  survived  twenty-six  hours.  In 
this  case  too,  twentj'-two  hours  after  tlie  operation,  the  injured  limb  was 
cold  and  as  if  dead,  Avhile  the  opposite  limb  was  warm,  and  retained  sen- 
sation and  motion. 

In  this  operation,  there  are  not  only  all  the  dangers  attendant  upon 
the  ligature  of  arteries  of  the  first  magnitude,  but  also  the  risk  of  pro- 
ducing fatal  peritonitis,  whether  the  abdomen  be  cut  through,  or  the 
vessel  sought  for  by  stripping  up  the  peritoneum  from  the  iliac  fossa; 
and  it  appears  to  me  that  a  patient  suffering  from  so  large  an  inguinal 
aneurism  as  to  justify  ligature  of  the  aorta,  would  have  a  better  chance 
of  recovery,  or  rather  of  prolongation  of  life,  by  the  adoption  of  proper 
constitutional  treatment,  together  with  pressure  upon  the  tumor  and 
the  distal  ligature  or  compression  of  the  artery.  Lister's  aortic  com- 
pressor might  be  applied  in  such  cases,  so  as  to  moderate  the  flow  of 
blood. 

Aneurism  of  the  Internal  Iliac  and  its  Branches. — Aneurism  of 
the  Trunk  of  the  Internal  Iliac  Artery  is  extremely  rare.  The  only 
case  with  which  I  am  acquainted  is  one  related  by  Sandifort.  The  three 
principal  branches  of  this  artery — the  Gluteal,  the  Sciatic,  and  the  Pudic 
— have  all  occasionally,  though  rarely,  been  found  aff"ected  by  this  dis- 
iease.  Of  these  branches,  the  gluteal  has  been  most  frequently  found 
aneurismal,  the  sciatic  next,  and  the  pudic  least  frequently ;  indeed,  I 
am  acquainted  with  only  one  instance  of  aneurism  of  this  vessel.  It  is 
the  preparation  1701  in  the  Museum  of  the  College  of  Surgeons;  and 
it  exhibits  an  aneurism  of  the  trunk  of  the  pudic  nearly  an  inch  in  dia- 
meter, full  of  fibrinous  laminae. 

Aneurisms  of  the  Gluteal  and  Sciatic  Arteries  may  be  either 
traumatic  or  spontaneous. 

Fischer  of  Hanover  has  published  with  comments,  in  the  Archiv  fur 
Chirurgie,  the  records  of  thirty-five  cases  of  gluteal  and  sciatic  aneur- 
ism :  to  which  must  be  added  a  case  of  gluteal  aneurism  described  by 
Gallozzi  of  Naples  and  one  by  Bickersteth  of  Liverpool.  In  twent}^- 
seven  of  the  cases  the  aneurism  was  distinctl}'  gluteal ;  and  in  six  dis- 
tinctly sciatic.  Thirteen  of  the  gluteal  aneurisms,  and  two  of  the  scia- 
tic, were  of  traumatic  origin  ;  fourteen  gluteal  and  four  sciatic  aneurisms 
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were  spontaneous.  The  gluteal  aneurism  has  been  generally'  found  situ- 
ated at  the  upper  part  of  the  great  sciatic  notch  ;  but  raay  extend  over  a 
large  portion  of  the  buttocks.  Sciatic  aneurism  lies  more  deeply;  and 
a  portion  of  the  sac  may  be  within  the  pelvis.  The  size  of  these  aneur- 
isms varies  from  a  slight  swelling  to  a  tumor  as  large  as  a  child's  head. 
In  almost  all  the  recorded  cases  there  has  been  strong  pulsation,  iso- 
chronous with  the  heart's  beat ;  and  whirring  and  buzzing  murmurs  are 
heard  on  auscultation.  There  is  almost  always  pain  in  the  tumor  itself 
and  in  the  course  of  the  sciatic  nerve,  which  may  be  followed  by  paralysis 
of  the  parts  supplied  by  it. 

The  affections  with  which  these  aneurisms  are  most  likely  to  be  con- 
founded are  abscesses,  medullary  tumors,  cysts,  and  sciatic  hernia.  The 
diagnosis  is  sometimes  difficult:  thus  Guthrie  ligatu)-ed  the  common 
iliac  artery  for  a  large  pulsating  tumor  in  the  gluteal  region,  which  pre- 
sented all  the  characters  of  aneurism,  but  which  proved,  on  the  death  of 
the  patient  eight  months  after  the  operation,  to  be  a  pure  enceiohaloid 
tumor. 

Gluteal  aneurisms  have  on  several  occasions  been  opened  by  mistake 
for  abscesses.  According  to  Holmes,  this  accident  has  most  frequently 
happened  when  the  aneurism  has  been  more  or  less  diffused,  and  in  such 
cases  he  suggests  that  the  aspirator  should  be  used  to  render  the  diag- 
nosis certain. 

In  the  Treatment^  various  methods  have  been  employed.  The  sac  has 
been  laid  open  and  the  gluteal  artery  tied  in  five  cases,  all  of  which 
recovered.  In  another  instance,  after  laying  open  the  sac,  the  aneurism 
(gluteal)  was  found  to  extend  into  the  pelvis  ;  and  the  internal  iliac 
artery  was  tied,  with  a  fatal  result.  Ligature  of  the  internal  iliac  artery 
has  been  performed  in  eleven  cases,  six  of  wliich  recovered.  The  com- 
mon iliac  artery  has  been  tied  in  three  cases,  all  of  which  proved  fatal. 
Injection  of  the  perchloride  of  iron  has  been  used  in  six  cases;  four  re- 
covered, one  died,  and  in  one  the  result  is  not  known.  Ligature  of  the 
sciatic  artery  without  opening  the  sac  has  been  performed  in  two  cases, 
one  of  which  recovered.  Spotaneous  recovery  is  reported  to  have  occur- 
red in  one  case. 

Ligature  of  the  Internal  Iliac This  vessel  was  ligatured  for 

the  first  time  in  1812.  The  operation  was  performed  by  Stevens  of  St. 
Croix,  on  a  negress  who  suffered  from  an  aneurism  of  the  nates,  sup- 
posed to  be  of  the  gluteal  artery,  l)ut  found  after  death  three  j^ears  sub- 
sequently to  take  its  origin  from  the  sciatic.  Stevens  in  this  case  made 
an  incision  five  inches  long  on  the  left  side  of  the  abdomen,  carefull}'' 
dissected  througii  the  parietes,  separated  the  peritoneum  from  the  iliac 
fossa,  turned  it  on  one  side,  together  with  the  ureter,  and  passed  a  liga- 
ture round  the  artery  without  much  difficulty.  Since  that  time  the 
operation  has  been  done  nineteen  times  ;  in  six  cases  with  success,  by 
Arndt,  White,  Mott  (who  accidentally  wounded  the  peritoneum),  Syme, 
Morton,  and  Gallozzi ;  in  thirteen  cases  unsuccessfullj^,  by  Atkinson  of 
York  (whose  patient  died  on  the  nineteenth  day,  of  secondary  haemor- 
rhage), b3^  Bigelow,  Torracchi,  Cianflone,  Porta,  Landi,  Kimball,  Alt- 
miiller,  Thomas,  J.  K.  Rodgers,  and  Higginson  ;  and  twice  by  the  Sur- 
geons in  the  American  Civil  War. 

The  success  that  has  hitherto  attended  this  operation  is  certainly 
remarkable,  when  we  take  into  consideration  the  depth  at  which  the 
artery  is  situated  and  its  great  size ;  it  must,  I  think,  be  accounted  for 
by  the  fact  that,  although  in  these  cases  the  patient  runs  the  ordinary 
risks  attendant  on  the  ligature  of  the  larger  pelvic  arteries  from  the 
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exposure  and  handling  of  the  peritoneum,  yet  he  is  saved  the  danger 
resulting  from  the  supervention  of  gangrene ;  the  anastomosis  between 
its  branches  and  that  of  tlie  neighboring  vessels  being  so  free,  and  the 
course  traversed  by  the  blood  so  short,  that  no  difficulty  can  arise  in 
the  maintenance  of  the  collateral  circulation. 

The  steps  of  the  operation  necessary  for  the  exposure  of  the  internal 
iliac  artery  are  precisely  analogous  to  those  requisite  for  the  ligature  of 
the  common  trunk.  When  the  vessel  is  reached,  it  must  be  I'emerabered 
that  both  the  external  and  internal  iliac  veins  are  in  close  relation  to  it; 
tlie  one  being  to  its  outer  side,  the  other  behind  it.  As  tliese  vessels 
are  large,  and  their  coats  thin,  it  is  necessary  that  they  sliould  be  sepa- 
rated by  the  finger-nail,  or  the  blunt  end  of  an  aneurism-needle,  before 
the  ligature  is  passed  round  the  artery;  care  must  also  be  taken  not  to 
put  the  vessel  too  much  on  the  stretch  in  applying  the  ligature,  lest  the 
ilio-lumbar  artery  be  ruptured.  As  the  length  of  the  artery  varies  much, 
usually  ranging  between  one  and  two  inches,  and  as  when  it  is  short  it 
has  a  tendency  to  be  placed  deeply  in  the  pelvis,  it  would,  I  think,  be 
more  prudent,  and  occasion  less  chance  of  secondary  haemorrhage,  for 
the  Surgeon  to  ligature  the  common  trunk. 

FEMORAL  AND  POPLITEAL  ANEURISMS. 

We  have,  in  the  preceding  section,  considered  aneurisms  affecting  the 
groin,  which  are  by  no  means  of  very  unfrequent  occurrence.  Aneurisms 
of  the  thigh  are,  however,  much  less  frequently  met  with  ;  but  those  in 
the  ham  are  very  commonly  encountered.  Thus,  out  of  551  cases  of 
aneurism  recorded  in  the  British  medical  journals  of  the  present  century, 
Crisp  has  found  that  137  affected  the  popliteal,  and  only  66  the  femoral 
artery.  Of  these  66,  45  were  situated  either  in  the  groin  or  upper  part 
of  the  thigh,  and  21  only  were  truly  femoral  or  femoro-popliteal.  The 
reason  of  this  difference  in  the  frequency  of  the  occurrence  of  aneurism 
in  different  parts  of  the  vessel,  may  be  accounted  for  by  attention  to  its 
anatomical  relations.  In  looking  at  the  main  artery  of  the  lower 
extremity,  in  its  course  from  Poupart's  ligament  to  where  it  terminates 
in  the  anterior  and  posterior  tibials,  we  see  that  it  may  be  divided  in 
relation  to  the  muscular  masses  that  surround  it,  into  tliree  principal 
portions:  1.  That  which  is  situated  between  Poupart's  ligament  and  the 
anterior  margin  of  the  sartorius,  and  which  may  be  considered  inguinal; 
2.  That  wliich  intervenes  between  this  point  and  the  aperture  in  the 
adductor  tendon,  and  which  maybe  considered /femora/;  and,  3.  That 
division  of  tlie  vessel  which  corresponds  to  the  ham,  and  which  may  be 
considered  popliteal.  Of  these  three  divisions,  the  first  and  last  are 
comparatively  superficial,  and,  being  unsupported  by  muscle,  readily 
expand  ;  while  the  central  portion  of  the  artery  is  closely  surrounded  on 
all  sides  by  muscular  masses,  and  is  very  unlikel}'^  to  be  dilated  into  an 
aneurismal  tumor.  We  also  find  that  the  inguinal  portion  of  the  vessel 
is  closely  and  firmly  invested  by  a  dense  and  resistant  fibro-areolar 
sheath,  and  is  well  supported  by  the  fascia  lata;  whilst  in  the  popliteal 
space  the  artery  is  merely  surrounded  by  the  ordinary  areolar  sheath, 
and  receives  no  aponeurotic  support.  This  difference  in  the  connections 
of  these  two  parts  of  tlie  vessel  ma}^,  to  a  certain  extent,  explain  the 
greater  frequency  of  aneurism  in  the  ham  than  in  the  upper  part  of  the 
thigh. 

Aneurism  op  the  Deep  Femoral  Artery  is  of  extremely  rare  occur- 
rence;   indeed,   I  am   acquainted   with   five   cases  only.      One  of  these 


158 


SPECIAL    ANELTRISMS. 


occurred  in  fi  j^oung  man  under  mj^  care  in  University  College  Hospital 
in  1870.     There  was  a  large  tumor  at  the  upper  part  of  the  thigh,  over 
which  lay  the  superficial  femoral  artery,  pulsating  freely.     The  disease 
was  cured  by  compression  of  the  common  femoral  artery,  hydrate  of 
chloral  being  given  to  relieve  pain.     Another 
case  is  recorded  by  Bryant  as  having  occurred 
in  the  practice  of  Cock  at  Guy's  Hospital.   The 
aneurism  was  situated  at  the  origin  of  the  deep 
femoral  artery;  the  external  iliac  was  tied,  but 
the  patient  died  nine  weeks  after  the  operation. 
Fig.  397  is  taken  from  a  patient  who  died  of 
pneumonia  shortly  after  admission  into  Uni- 
versity   College    Hospital.       On   examination 
after  death,  a  large  tumor  of  the  thigh,  which 
had   not  been   very  closely  examined   during 
life,  i)roved  to  be  a  circumscribed  aneurism  of 
the  deep  femoral   artery.     Two  cases  are  re- 
corded by  P.  Marshall  and  J.  Watson.     In  the 
case  which  was  under  my  care  in  the  Hospital, 
the  disease  was  recognised  by  the  following- 
signs,   which  are  characteristic  of  it.      LA 
large  tumor  extended  from  three  inches  below 
Poupart's  ligament  to  the  middle  of  the  tliigh, 
raising  and  slightly  separating  the  adductor 
muscles  and  the  rectus  femoris.      2.    All  the 
ordinarj'  aneurisraal  signs  were  present  in  this 
tumor — the   most  marked  being  a  peculiarly 
loud  and  harsh  bruit,  and  a  dry  forcible  thrill. 
3.  The  superficial  femoral  artery  could  be  felt 
running  over  the  anterior  and  inner  aspect  of 
the  tumor,  but  clear  of,  and  distinct  from  it.     4.  The  pulsation  in  the 
popliteal  and  its  divisions  was  strong  and  perfect.     5.  All  the  aneuris- 
mal   signs   ceased    on    compressing   the   common   femoral  artery,   and 
returned  on  removing  the  pressure. 

The  only  disease  with  which  an  aneurism  of  the  deep  femoral  artery 
can  readily  be  confounded  is  pulsating  malignant  tumor  of  the  femur. 
The  diagnosis  from  this  must  be  left  to  the  surgical  tact  of  the  practitioner. 
In  the  Treatment  of  these  aneurisms,  the  Surgeon  has  the  choice  of 
three  methods;  viz.,  compression  in  the  groin,  or  ligature  of  the  external 
iliac,  or  of  the  common  femoral.  If  the  common  femoral  ever  should  be 
ligatured  for  aneurism,  this  appears  to  me  to  be  the  case  best  suited  for 
it.  But  the  choice  between  the  ligature  of  this  artery  or  of  the  external 
iliac  must  in  a  great  measure  depend  upon  the  Surgeon's  judgment  as 
to  the  relative  expediency  of  either  operation,  and  on  the  height  to  which 
the  aneurism  extends  up  the  groin.  But  neither  artery  should  be  liga- 
tured until  compression  has  been  fairly  tried  and  has  failed.  This  may 
be  done  digital!}'  or  by  Carte's  instrument,  where  the  artery  passes  over 
the  brim  of  the  pelvis.  It  is  especiail^y  likely  to  succeed  in  aneurism  of 
the  profunda,  owing  to  the  shortness  of  the  trunk  and  the  way  in  which 
it  breaks  up  into  many  anastomosing  branches.  Hence  there  is  not  a 
free  current  of  blood  passing  from  one  large  vessel  of  entry  to  another 
of  exit,  but,  as  it  is  broken  up  and  has  to  filter  out  through  a  number  of 
minor  vessels,  its  coagulation  may  readily  be  brought  about.  In  the 
case  treated  by  me,  compression  effected  a  cure  in  twentj'-four  houi's, 
though  the  aneurism  was  very  large  and  active. 


Fig-.   397. — Aneurism  of    Deep 
Femoral  Artery. 

1.  Comnion  Femoral. 

2.  Superficial  Femoral. 

3.  Deep  Femoral. 

4.  Aneurism,  cut  open. 
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Aneurisms  op  the  Superficial  Femoral  and  Popliteal  Arteries. 
— These  commonly  occur  about  the  middle  period  of  life,  and  are  almost 
invariably  met  with  in  males,  being  at  least  twenty  times  more  frequent 
in  them  than  in  women.  Both  sides  are  affected  with  equal  frequency, 
and  occasionally  at  the  same  time.  According  to  Crisp,  sailors  would 
appear  to  be  more  liable  to  this  variety  of  the  disease  than  any  other 
class.  These  aneurisms  are  most  frequently  saccidated  ;  in  the  ham 
they  are  alwaj^s  so,  but  in  tiie  thigh  they  are  sometimes  tubular. 

Symptoms. — The  symptoms  of  Femoral  Aneurism  present  nothing 
peculiar;  the  tumor  usually  enlarging  with  considerable  rapidity,  with 
all  the  characteristic  signs  of  the  disease,  and  assuming  a  pretty  regular 
ovoid  shape.  Popliteal  Aneurism  usually  commences  with  stillness 
and  a  good  deal  of  pain  about  the  ham  and  knee,  which  I  have  more  than 
once  seen  mistaken  for  rheumatism  ;  there  is  also  a  difficult}-  in  straight- 
ening the  limb,  which  is  generally  kept  semi-flexed.  The  tumor  increases 
usually  with  great  rapidity,  and  has  a  great  tendency  to  become  diffused; 
these  conditions  will,  however,  materially  depend  on  the  side  of  the 
arterj^  from  which  it  springs.  When  it  arises  from  the  anterior  aspect, 
next  the  bone,  it  increases  slowly,  being  compressed  b}'  the  firm  struc- 
tures before  it.  In  this  case,  however,  there  is  the  great  danger  that, 
by  its  pressure  upon  the  bones  and  knee,  it  maj^  give  rise  to  caries  and 
destruction  of  the  joint.  When  it  springs  from  the  posterior  part  of  the 
arterj',  where  it  is  uncompressed,  it  increases  rapidh',  and  may  speedily 
diffuse  itself.  The  diffusion  of  an  aneurism  in  this  situation  maj^  take 
place  in  two  directions.  If  it  be  femoro-popliteal,  it  may  give  way  into 
the  general  areolar  tissue  of  the  thigh,  the  blood  (liffusiug  itself  as  high 
perhaps  as  Scarpa's  triangle.  When  it  is  confined  to  the  ham,  it  maj' 
either  give  way  under  the  integuments,  and  into  the  superficial  struc- 
tures of  the  limb,  or  else  under  the  deep  fascia  of  the  leg,  where  it  will 
compress  the  posterior  tibial  nerve  and  artery.  In  all  cases,  the  diffu- 
sion of  popliteal  aneurism  is  likely  to  be  follovved  by  gangrene. 

Diagnosis — The  diagnosis  of  poijliteal  aneurism  has  to  be  made  from 
chronic  abscess,  from  bursal  enlargements,  and  from  solid  tumors.  In 
distinguishing  it  from  chronic  abscess,  no  serious  difficulty  can  well  be 
experienced  ;  but  it  may  happen  that,  when  an  aneurism  has  suppurated, 
considerable  difficulty  arises  in  determining  its  true  nature;  wiiether  it 
be  merelj^  an  abscess  or  not.  On  such  cases  as  these,  the  state  of  the 
circulation  in  the  lower  part  of  the  limb  will  throw  much  light.  Bursal 
tumors,  often  of  large  size  and  multilocular,  are  not  unfrequently  met 
with  in  the  ham;  but  I  have  never  found  any  great  difficulty  in  deter- 
mining their  true  nature,  their  elasticity  and  roundness,  together  with 
their  mobility  and  want  of  pulsation,  being  sufficiently  indicative  of  their 
character.  The  most  serious  diagnostic  difficulty  may  arise  from  con- 
founding solidified  aneurisms  of  the  ham  with  solid  tumors,  of  a  sarco- 
matous character,  springing  from  the  tibia  and  femur;  and  I  have  known 
one  case  of  aneurism  iu  this  condition,  in  which  amputation  was  per- 
formed on  the  supposition  of  its  being  a  solid  tumor  (Fig.  359). 

Treatment. — The  treatment  of  femoi'al  and  popliteal  aneurism  may  be 
conducted  either  by  compression  or  by  ligature  of  the  vessel  leading  to 
the  sac.  As  a  general  rule,  for  the  reasons  already  stated,  compression 
should  be  employed  in  preference  to  the  ligature;  but  yet  cases  may 
arise  when,  from  the  failure  of  compression,  or  for  other  reasons,  it  may 
be  necessary  to  ligature  the  femoral  artery. 

The  Treatment  by  Compression  is  peculiarly  applicable  to  these  aneu- 
risms, and  indeed   it  is  to  them  that  it  has  chiefly  been  employed.     I 
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need,  thei'efore,  sa_y  nothing  special  about  it  here,  but  would  refei*  the 
reader  to  Chapter  XLIIL,  page  63,  for  a  description  of  the  subject. 

Flexion  of  the  knee,  which  may  be  considered  a  modification  of  com- 
pression, is  also  applicable  to  these  cases,  either  alone  or  in  combination 
with  compression  of  the  main  trunk.  It  is  peculiarly  applicable  in  those 
cases  in  which  the  aneurism  is  well  in  the  ham  (see  page  73). 

Ligature  of  the  Common  Femoral — In  looking  at  the  femoral 
artery,  it  miglit  at  first  be  supposed  that  the  common  trunk,  situated 
superficially  between  the  inferior  edge  of  Poupart's  ligament  and  the 
origin  of  the  deep  femoral,  would  be  tlie  most  convenient  situation  for 
tlie  application  of  the  ligature  ;  but  experience  has  shown  that  deligation 
of  the  vessel  here  is  by  no  means  a  successful  operation  when  practised 
for  aneurism.  It  has  been  attended  by  better  results  when  done  for  the 
arrest  of  secondary  haemorrhage  from  stumps  and  other  traumatic  con- 
ditions. I'his  arises  from  the  shortness  of  the  trunk  rendering  it  neces- 
sary to  tie  the  artery  in  close  proximity  to  tlie  collateral  branch  that 
will  constitute  the  most  direct  and  immediate  agent  in  the  anastomosing 
supply, — viz.,  the  deep  femoral,  so  that  the  internal  coagulum  would  not 
readily  form.  In  addition  to  this,  a  number  of  small  inguinal  branches, 
such  as  the  superficial  epigastric  and  circumflex  ilii,  the  superficial  and 
deep  external  pubic,  and  very  commonly  one  of  the  circumflex  arteries  of 
the  thigh,  more  especially  the  internal,  arise  from  the  common  trunk  in  its 
short  course;  and  these  vessels,  though  small  in  size,  constitute  a  source 
of  great  embarrassment  to  the  Surgeon  during  the  operation;  for,  if 
wounded  near  their  origin,  they  bleed  most  furiously,  and  are  a  cause  of 
considerable  danger  afterwards,  by  interfering  with  the  proper  plugging 
of  the  vessel.  The  ligature  of  the  common  femoral  has,  however,  several 
advocates,  more  particularly  in  Ireland,  where  the  operation  has  of  late 
years  been  done  nine  times,  for  wound  and  aneurism,  with  six  recove- 
ries and  three  deaths.  The  successful  cases  were  as  follows:  Porter, 
sen.,  three;  Gr.  H.  Porter,  one;  Srayly,  one;  Macnamara,  one.  The 
vessel  may  be  reached  either  by  a  vertical  or  a  transverse  incision. 

The  statistics  of  this  operation,  when  performed  for  aneurism^  are 
by  no  means  favorable.  Secondary  haemorrhage  has  been  a  frequent 
and  fatal  occurrence,  in  several  cases  requiring  ligature  of  the  external 
iliac  for  its  arrest.  I  do  not,  therefore,  think  that  it  is  advisable  for  the 
cure  of  aneurism  to  have  recourse  to  this  operation  in  preference  to  the 
ligatui'e  of  the  external  iliac;  and  it  may  be  laid  down  as  a  rule  in  sur- 
gery, that  in  all  those  cases  of  aneurism  that  are  situated  above  the 
middle  of  the  thigh,  in  which  compression  has  failed  and  sufficient  space 
does  not  intervene  between  the  origin  of  the  deep  femoral  and  the  upper 
part  of  the  sac  for  the  application  of  a  ligature  to  the  superficial  femoral, 
the  external  iliac  should  be  tied. 

Ligature  of  the  Superficial  Femoral The  superficial  femoral 

artery,  in  its  course  from  the  origin  of  the  deep  femoral  to  the  aperture 
in  the  tendon  of  the  adductor,  is  divided  by  the  crossing  of  tlie  sartorious 
muscle  into  two  portions  of  unequal  length,  which  have  diffei'ent  rela- 
tions to  neighboring  structures.  The  upper  division  of  the  artery,  which 
lies  above  the  anterior  margin  of  the  muscle,  is  of  most  interest  to  the 
Surgeon,  as  it  is  in  this  part  of  its  course  that  it  is  invariably  ligatured 
in  cases  of  aneurism.  It  is  true  that  John  Hunter,  in  the  operation 
which  he  introduced  for  popliteal  aneurism,  exposed  and  tied  the  vessel 
in  the  middle  third  of  the  thigh;  but  his  example  has  not  been  followed 
by  modern  Surgeons,  on  account  of  the  far  greater  difficulty  in  reaching 
the  vessel  here  than  in  the  first  part  of  its  course.  The  superficial 
femoral,  where  it  lies  in   Scarpa's  triangle,  being  merely  covered  by  the 
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common  integument,  the  superficial  fascia  and  tlie  fascia  lata  maj^  be 
reached  by  as  simple  an  operation  as  any  that  the  Surgeon  has  to  per- 


Fig.  398. — Ligature  of  the  Superficial  Femoral  Artery, 

form  for  the  ligature  of  the  larger  vessels.  The  line  to  the  artery  is 
taken  as  follows.  The  Surgeon  marks  a  point  ex- 
actly midway  between  the  anterior  superior  spine  of 
the  ilium  and  the  symphisis  pubis.  From  this  he 
draws  a  line  directly  downwards  in  the  axis  of  the 
limb,  which,  if  continued,  would  fall  a  little  to  the 
inner  side  of  the  middle  of  the  patella.  The  guide 
to  the  vessel  is  the  inner  border  of  the  sartorius  mus- 
cle. The  point  of  selection  for  the  application  of  the 
ligature  is  that  where  the  sheath  of  the  vessels  is 
crossed  by  this  muscle  at  the  apex  of  Scarpa's  triangle. 
The  operation  is  performed  as  follows  (Figs.  398, 
399).  An  incision  is  made  in  the  line  above  indicated, 
beginning  two-and-a-half  or  three  inches  below  Pou- 
part's  ligament,  and  carried  directly  downwards  for 
three-and-a-half  or  four  inches,  Tlie  skin  and  super- 
ficial fascia  having  been  divided,  the  fascia  lata,  which 
is  here  very  thin,  is  exposed  and  opened  to  the  same 
extent  as  the  incision  in  the  integuments  ;  the  inner 
margin  of  the  sartorius  now  comes  into  view,  and  im- 
mediately to  the  inner  side  of,  and  perhaps  slightly 
overlapped  by  this,  is  the  sheath  of  the  vessels ;  this 
must  now  be  cautiously  opened,  the  long  saphenous 
nerve  being  respected,  and  the  aneurism-needle  un- 
armed passed  between  the  arterj^  and  vein,  in  close 
contact  with  the  former  from  within  outwards,  at 
least  four  inches  below  Poupart's  ligament ;  it  should 
VOL.  II, — 11 


Fig.  399.  —  Diagram 
of  Left  Superficial  Fe- 
moral Artery  at  apex 
of  Scarpa's  Triangle. 
A.  Femoral  Artery,  v. 
Femoral  vein.  n.  Sa- 
pheaa  nerve,  m.  Sar- 
torius muscle  drawn 
to  the  outer  side. 
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then  be  tlireaded  and  withdrawn,  and  the  ligature  tied.  The  edges  of 
the  wound  must  now  Ije  brought  into  contact  by  a  couple  of  stitches 
and  two  strips  of  plaster;  the  limb  being  semi-flexed,  somewhat  raised, 
laid  on  its  outer  side,  and  wrapped  in  soft  flannel  or  cotton  wadding. 
The  severe  pain  which  is  usually  complained  of  about  the  knee  after  the 
tiglitening  of  the  ligature  may  best  be  relieved  by  a  full  dose  of  opium. 

In  this  operation,  there  are  several  points  of  considerable  importance 
that  require  special  attention.  1.  The  incision  should  he  made  directly 
in  the  axis  of  the  limb,  and  especial  care  taken  not  to  incline  it  inwards 
in  the  direction  of  tiie  sartorius.  2.  The  edge  of  the  sartorius  should 
be  exposed  to  a  limited  extent,  as  the  surest  guide  to  the  artevy.  3.  In 
cutting  down  upon  the  artery,  the  saphenous  vein,  or  any  parallel 
branch,  should  if  possible  be  avoided.  4.  After  the  sheath  has  been 
opened,  it  will  sometimes  be  found  that  a  rather  large  muscular  branch 
is  given  ofl"  from  the  artery  at  about  the  part  where  it  was  intended  to 
ligature  it ;  if  so,  this  must  be  carefully  avoided,  as  well  as  any  small 
veins  that  cross  the  main  trunk  in  this  situation.  5.  The  ligature  should 
be  applied  about  four  inches  below  Poupart's  ligament,  so  that  sufficient 
space  may  intervene  between  the  origin  of  the  deep  femoral,  which  is 
usually  from  one  or  two  inches  below  the  crural  arch,  and  the  point 
deligated,  to  admit  of  the  formation  of  a  proper  coagulum  in  the  vessel. 
It  has,  indeed,  happened  that  the  ligature  has  been  placed  within  three- 
quarters  of  an  inch  of  the  origin  of  the  deep  femoral,  without  any  in- 
jurious consequences  resulting.  The  proper  point,  however,  for  the 
deligation  of  the  artery  is  that  indicated,  which  is  usually  the  very  spot 
at  which  the  sartorius  crosses  it;  though,  if  this  muscle  be  very  broad, 
it  may  be  necessary  to  draw  it  to  the  outer  side,  and  tie  the  vessel  below 
it.  6.  The  greatest  care  must  be  taken  not  to  wound  the  femoral  vein, 
which  lies  behind  and  somewhat  to  the  inner  side  of  the  arterj^  It  is 
best  avoided  by  passing  the  needle  from  within  outwards  between  the 
two  vessels ;  the  inner  side  of  the  sheath  l>eing  at  the  same  time  put 
upon  the  stretch  by  drawing  upon  it  with  a  pair  of  forceps.  In  passing 
the  needle,  its  end  should  be  kept  very  close  to  the  arter}'',  and  made  to 
circle  round  it.  The  vein  is  generally  perforated  by  dipping  the  needle 
too  deeply  and  losing  the  contact  between  it  and  the  artery.  After  the 
needle  has  been  brought  up  on  the  outer  side  of  the  arter}',  a  small  por- 
tion of  the  sheath  will  sometimes  be  found  to  be  pushed  up  by  it;  this 
must  be  divided  by  being  carefully  touched  with  the  point  of  the  scalpel, 
when  the  needle  may  be  carried  round  the  vessel. 

Results Ligature  of  the  femoral  arterj^  for  popliteal  aneurism  is  an 

operation  that  has  been  so  frequently  performed,  that  Surgeons  seldom 
think  of  recording  cases  of  this  descrii)tion,  unless  they  present  compli- 
cations or  sequelae  of  unusual  interest  or  severity  ;  hence,  but  little  im- 
portance can  be  attached  to  any  statistical  deductions  from  reported 
cases  as  to  the  fatality  of  this  operation,  although  they  may  serve  as  a 
rough  estimate  of  the  proportion  maintained  between  the  different  acci- 
dents, such  as  haemorrhage,  gangrene,  &c.,  that  follow  it.  That  the 
ligature  of  the  femoral  artery  is  attended  with  more  success  than  that 
of  any  of  the  other  large  trunks,  can  admit  of  no  doubt.  This  is  not 
onl}"^  in  accordance  witli  the  general  experience  of  Surgeons,  but  is  con- 
firmed by  the  statistics  of  published  cases,  even  without  making  allow- 
ance for  the  probability  of  more  of  the  unsuccessful  tlian  successful 
having  been  recorded.  Thus  of  110  instances,  collected  by  Crisp,  in 
which  the  femoral  artery  had  been  ligatured  for  popliteal  aneurism,  onl^'- 
twelve  are   reported  to  have  died;    amongst  these,  four   deaths  were 
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caused  by  secondaiy  liaBmorrhage,  three  by  gangrene,  and  the  others  by 
phlebitis,  tetanus,  chest-disease,  &c.  Higher  rates  of  mortality  are, 
however,  given  by  other  authors  ;  thus,  Norris  states  that  nearly  one  in 
four  die  after  this  operation;  Hutchinson  finds  that  of  thirty-three  cases 
operated  on  in  London,  ten  were  fatal,  five  deaths  resulting  from  gan- 
grene. Holmes's  statistics,  which  are  extremely  valuable  as  being  col- 
lected directly  from  hospitals  and  not  from  published  cases,  show  very 
favorable  results.  Of  eighty-seven  cases  in  which  the  operation  was 
performed  for  femoral  or  popliteal  aneurism,  thirteen  died,  and  in  three 
the  operation  failed  to  cure  the  disease.  Gangrene  occurred  twice,  and 
suppuration  of  the  sac  not  once.  Of  the  deaths,  one  was  from  small- 
pox, two  from  wound  of  the  vein  and  phlebitis,  tliree  from  pyaemia,  one 
from  gangrene  and  amputation,  one  from  disease  of  the  kidneys,  and  the 
rest  from  various  other  causes. 

Accidents. — Wound  of  the  Femoral  Vein  is  without  doubt  the 
most  serious  accident  that  can  happen  in  the  operation  for  ligature  of 
tlie  superficial  femoral  artery,  and  is  one  of  which  there  is  especial  risk 
when  recourse  is  had  to  this  operation  for  aneurism  ;  as  in  this  disease 
the  fine  areolar  tissue  which  naturally'  connects  the  two  vessels  often  be- 
comes thickened  and  indurated,  in  consequence  of  inflammatory  action 
having  extended  upwards  from  the  sac  to  the  sheath  of  the  vessels.  It 
is  best  avoided  by  passing  the  needle  in  the  vva}-  that  has  been  already 
recommended,  from  within  outwards,  and  rotating  close  round  the  artery, 
unarmed  and  without  the  employment  of  force.  This  accident  is  almost 
invariably  fatal,  there  being  but  very  few  instances  on  record  in  which 
patients  have  survived  it;  death  usually  resulting  from  diffuse  phlebitis, 
or  the  supervention  of  gangrene.  The  true  cause  of  the  fatal  result  in 
these  cases  was  first  pointed  out  by  Hadwen,  who  sliowed  that,  when  the 
vein  is  wounded  by  the  aneurism-needle,  it  is  transfixed  at  two  points, 
between  which  the  thread  is  drawn  across ;  and  when  this  is  tied,  a  seg- 
ment of  the  vein  is  necessarily  included  with  the  artery  in  t!ie  noose.  It 
is  this  inclusion  of  the  ligature  within  a  portion  of  the  vein,  where  it 
acts  like  a  seton,  and  keeps  up  constant  irritation,  that  occasions  diff'use 
inflammation  in  the  interior  of  the  vessel ;  and  it  is  consequently  this 
circumstance,  and  not  the  mere  wound  of  the  vein,  that  determines  the 
great  fatality  of  this  peculiar  accident.  Guided  by  this  view  of  the  me- 
chanism of  the  injury,  the  indications  in  its  treatment  become  obvious. 
They  consist  in  removing  the  ligature  at  once,  anri  tlius,  by  taking  away 
the  main  source  of  irritation,  converting  the  wound  into  a  simple  punc- 
ture of  the  vessel,  which  readily  assumes  adhesive  action.  The  Surgeon 
should,  therefore,  as  soon  as  the  accident  is  perceived,  withdraw  the  liga- 
ture, and,  opening  the  sheath  about  half-an-inch  higher  up,  re-apply  it  to 
the  artery  there.  The  haemorrhage  from  the  punctured  vein  readily 
ceases  on  the  application  of  a  compress. 

The  occurrence  of  Secondary  Haemorrhage  after  the  ligature  of 
the  superficial  femoral  is  a  troublesome  accident,  and  one  in  which  the 
Surgeon,  to  use  Fergusson's  expression,  "will  most  assuredly  find  him- 
self in  an  eventful  dilemma;"  and  in  which  it  is  necessary  that  his  line 
of  action  should  have  been  well  considered  beforehand,  as  he  may  not 
have  much  time  to  spare  for  reflection  when  such  an  event  takes  place. 
In  cases  of  this  kind  four  lines  of  treatment  present  themselves,  viz.:  the 
employment  of  pressure;  ligature  of  the  vessel  at  a  higher  point;  deli- 
gation  of  the  bleeding  artery  in  the  wound  ;  or  amputation  of  the  limb. 

Pressure  may  be  applied  by  placing  a  graduated  compress  of  lint  or 
compressed  sponge,  saturated  in  a  solution  of  perchloricle  of  iron,  over 
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the  bleeding  orifice,  and  fixing  it  there  firmly  by  a  horse-shoe  tourniquet. 
This  means,  although  extreiru'ly  uncertain,  occasionally  succeeds  ;  should 
it  not  do  so,  however,  and  bleeding  recur  a  second  time,  it  is  useless  to 
continue  it,  as  experience  has  shown  that  tlie  hsemorrhage  will  continue 
until  the  patient  is  worn  out. 

Ligature  of  the  superficial  femoral  at  a  higher  point,  or,  if  the  artery 
have  been  tied  too  high  for  this,  the  deligation  of  the  common  femoral, 
or  of  the  external  iliac,  presents  itself  as  a  probable  means  of  arresting 
the  haemorrhage.  Such  an  operation,  however,  is  fraught  with  danger, 
and  has,  I  believe,  invarial'ly  been  followed  by  gangrene.  It  might  at 
first  be  supposed  that  the  limb  would  not  be  placed  in  a  worse  situation 
after  the  ligature  of  the  external  iliac,  whether  the  superficial  femoral 
had  been  previously  tied  or  not ;  the  anastomosing  channels  remaining 
the  same  in  either  case.  But  in  reality  it  is  not  so ;  for,  although  the 
blood  might  find  its  way  through  the  epigastric,  the  circumflex  ilii,  the 
gluteal,  and  sciatic  arteries,  into  the  deep  femoral  and  its  branches,  yet 
from  tills  point  the  difficulty  of  its  transmission  through  the  limb  would 
be  materially  increased.  If  the  superficial  femoral  be  open,  it  serves  as 
a  direct  and  easy  channel  for  the  conveyance,  to  the  vessels  of  the  leg 
and  foot,  of  the  blood  brought  by  the  anastomoses.  But  when  the  su- 
perficial femoral  is  tied,  this  blood  must  find  its  way  through  a  second 
chain  of  anastomosing  vessels, — those  intervening  between  the  branches 
of  the  deep  femoral  and  tlie  articular  arteries  of  the  knee  ;  and  here  the 
real  difficulty  would  arise,  its  impulse  not  being  sufficient  to  overcome 
the  obstruction  to  its  passage  through  these  small  channels,  which  might 
not  improbably  be  still  further  obstructed  by  the  pressure  of  the  aneu- 
rism. Should  the  anastomosing  circulation  be  sufficiently  free  to  main- 
tain the  vitality  of  the  limb,  it  is  not  improbable  that  the  recurrent  blood 
would  escape  from  the  distal  side  of  the  ligature,  and  thus  keep  up  the 
haemorrhage  exactly  as  in  case  of  wound.  It  appears  indeed  that  the 
femoral  artery,  in  a  case  of  secondary  hemorrhage  after  the  apijlication 
of  the  ligature,  is  in  very  much  the  same  condition  as  an  artery  which 
has  been  wounded,  and  in  which  the  bleeding,  having  been  suppressed 
for  some  da_ys,  has  returned  with  violence  :  and  certainly  the  best  course 
for  the  Surgeon  to  pursue  is  the  same  practice  that  he  would  follow  in 
the  event  of  secondary  haemorrhage  occurring  from  a  wounded  vessel, 
viz.,  to  cut  down  upon  the  bleeding  part  and  apply  a  ligature  to  it.  That 
such  an  operation  is  surrounded  with  difficulties  cannot  be  doubted  ;  yet 
none  would  present  themselves  that  care  and  skill  might  not  overcome. 
The  Surgeon  would  certainly  have  to  cut  into  a  part  infiltrated  with 
blood,  in  which  the  different  tissues  could  not  readily  be  distinguished, 
and  the  vessel  when  reached  would  be  found  to  be  soft,  friable,  and  granu- 
lating; yet,  by  free  dissection  above  and  below  the  wound,  a  portion  of 
it  might  at  last  be  exposed,  where  its  coats  would  hold  a  ligature  ;  or 
should  this  not  be  found,  the  wound  might  be  firmly  plugged  from  the 
bottom  with  compressed  sponge;  or  the  bleeding  aperture  might  be 
touched  witii  the  actual  cautery.  Should  these  means  fail,  it  would  be 
safer  to  amputate  the  limb,  than  to  endeavor  to  arrest  the  haemorrhage  in 
any  other  vvay 

Gangrene  of  the  Limb  is  perhaps  the  most  frequent  source  of 
danger  after  ligature  of  the  femoral  artery  for  popliteal  aneurism.  It 
seldom  occurs,  however,  unless  the  tumor  be  of  considerable  magnitude, 
have  become  diffused,  or  otherwise  interfere  seriously  with  the  circula- 
tion through  the  limb.  I  have,  however,  seen  it  follow  the  operation 
where  the  popliteal  aneurism  had  not  attained  a  larger  size  than  that  of 
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an  orange;  but,  in  this  case,  there  was  much  oedema  of  the  limb,  and 
congestion  of  the  veins,  before  the  operation  ;  and,  on  examination  after- 
wards, it  was  found  that  the  popliteal  vein  had  been  oljliterated  by  the 
pi'essure  of  the  tumor.  The  gangrene  may,  in  some  cases,  be  prevented 
i)y  the  treatment  tiiat  has  been  pointed  out  at  page  312,  Vol.  I.  When 
it  has  fairly  declared  itself,  tliere  is  necessarily  no  resource  left  but  am- 
putation, and  this  operation  is  sufficiently  successful ;  for  I  find  that  of 
Iburteen  cases  in  which  it  was  done,  there  were  ten  recoveries,  and  but 
four  deaths. 

The  Return  of  Pulsation  in  the  Sac  after  the  operation  for  popli- 
teal aneurism  is  by  no  means  of  frequent  occurrence;  3'et  it  has  been 
met  with  in  some  instances,  and  Secondary  Aneurism  has  also  been 
found  in  this  situation.  In  these  cases  the  patient  should  be  put  upon  a 
careful  dietetic  plan,  the  limb  be  kept  elevated  and  at  rest,  and  pressure 
applied  b}^  means  of  a  compress  and  bandage,  or  a  horse-shoe  tourniquet. 
In  this  way  cures  have  been  effected  bj^  Wishart,  Turner,  Briggs,  and 
Listen.  In  conjunction  with  such  treatment,  ov  in  the  event  of  its  not 
sufficing,  the  compression  of  the  common  femoral  artery  as  it  passes 
over  the  pubic  bone  would  in  all  probabilit}^  efft'ct  a  cure.  Should  it 
not  do  so,  and  the  tumor  continue  to  increase,  tiireateniiig  to  suppurate, 
or  to  occasion  gangrene,  amputation  would  be  the  sole  resource. 

The  External  Iliac  Artery  may  require  to  be  tied  in  cases  of 
popliteal  aneurism,  when  the  superficial  and  common  femorals  are  so 
diseased  as  not  to  admit  tlie  ligature.  This  occurred  once  to  me.  A 
gentleman  who  had  lost  the  left  foot  and  leg  from  spontaneous  gangrene, 
became  two  years  afterwards  the  subject  of  a  large  popliteal  aneurism 
in  the  other  leg.  As  compression  failed,  it  was  decided  to  tie  the  super- 
ficial femoral.  On  cutting  down  on  the  vessel  the  coats  were  found  so 
diseased,  tiie  artery  itself  being  cylindrically  dilated  and  slightly  aneu- 
rismal,  that  the  operation  was  abandoned  ;  and,  as  the  common  femoral 
felt  dilated  and  almost  incompressible  from  calcification  of  its  coats,  it  was 
decided  to  tie  the  external  iliac.  Tiiis  I  did  with  the  able  assistance  of 
Sir  W.  Fergusson,  at  a  somewhat  high  point,  the  vessel  being  somewhat 
dilated  and  calcified  lower  down.  Pulsation  recurred  in  tlie  tumor  a 
few  hours  after  the  o})eration,  the  collateral  circulation  being  very  free, 
and  the  patient  died  of  secondary  hsemorriiage  on  the  fifteenth  day. 

Double  Popliteal  Aneurism. — In  cases  of  this  kind  the  artery  has 
been  occasionally  ligatured  with  advantage  on  both  sides,  either  simul- 
taneously, or,  with  more  safety,  consecutively.  But  these  cases  appear 
to  me  especially  adapted  for  tlie  employment  of  pressure,  so  as  to  avoid 
that  disturbance  of  the  balance  of  the  circulation  which  is  certain  to 
ensue  when  one  vessel  is  ligatured,  and  which  may  act  injuriously  upon 
the  opposite  aneurism.  When  the  popliteal  aneurism  is  conjoined  with 
a  similar  disease  in  the  groin,  ligature  of  the  external  iliac  is  the  proper 
course  to  pursue,  and  will  effect  a  cure  of  both  affections. 

Diffused  Popliteal  Aneurism. — When  a  circumscribed  popliteal 
aneurism  suddenly  becomes  diffused,  tha  patient  is  seized  with  faintness 
or  sickness,  with  pain,  numbness,  and  a  hot  trickling  sensation  in  the 
limb,  the  terajjerature  of  which  falls  at  the  same  time  that  its  bulk  in- 
creases, and  the  integument  assumes  a  white,  shining,  mottled  appear- 
ance, with  more  or  less  purplish  discoloration.  This  condition  usually 
occurs  after  a  circumscribed  aneurism  has  existed  in  the  ham  for  some 
weeks  or  months,  and  on  the  occurrence  of  some  sudden  exertion.  In 
some  cases,  however,  the  disease  apjiears  to  have  lieen  diffused  from  the 
veiy  first,  the  coats  having  given  way,  and  extravasation  having  taken 
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place  into  the  areolar  tissue  of  the  limb,  without  tlie  previous  consolida- 
tion of  the  parts  arounrl  the  artery,  or  any  ntteiiipt  at  the  formation  of 
a  sac.  In  these  cases  the  extravasation  into  the  limb  may  either  be  con- 
joined with  much  oedema;  or  it  may  be  confined  to  the  areolar  tissue  of 
the  ham,  and  to  the  upper  and  back  part  of  the  leg,  or  may  extend 
downwards  under  the  muscles  of  the  calf.  When  the  patient  comes 
under  the  observation  of  the  Surgeon,  the  tumor  is  found  to  be  solid, 
elastic,  and  irregular,  without  pulsation  or  bruit;  the  limb  oedematous, 
cold,  and  congested.  The  diagnosis  of  this  form  of  aneurism  is  often 
extremely  difficult,  and  there  is  great  danger  of  confounding  it  with 
simple  extravasation  into  the  calf,  with  abscess,  or,  possibly,  with  malig- 
nant tumor  of  the  leg. 

Treatment. — The  danger  attending  on  popliteal  aneurism  is  greatly 
increased  b}^  its  becoming  diffused.  In  these  circumstances  the  ligature 
of  the  artery  usually  affords  but  a  slender  prospect  of  success,  the  col- 
lateral vessels  being  so  compressed  and  choked  by  the  pressure  of  the 
effused  blood  as  not  to  admit  of  the  circulation  being  carried  on  through 
them  ;  hence,  in  many  of  these  cases,  the  only  resource  left  to  the  Sur- 
geon is  to  amputate  the  limb. 

Amputation  for  Diffused  Popliteal  Aneurism The  question 

of  Amputation  in  cases  of  diffused  popliteal  aneurism  is  not  very  easily 
submitted  to  any  very  positive  or  definite  rules,  except  where  the  im- 
pending gangrene  is  so  evident  as  not  to  admit  of  doubt.  There  are, 
however,  certain  general  considerations  that  may  guide  the  Surgeon  in 
deciding  on  tliis  important  point. 

1.  In  some  cases,  the  sac  has  either  given  way  to  a  very  limited  ex- 
tent;  or  else  its  walls,  having  become  thin  and  expanded,  are  yielding 
rapidly  under  the  pressure  of  the  blood,  becoming  confused  with  the 
surrounding  parts.  Here  we  should  ligature  the  artery  without  delay: 
for  although  it  is  but  seldom  that  a  limb  can  be  saved  when  once  the 
blood  has  become  infiltrated  into  the  general  areolar  tissue,  yet  it  is 
possible  that  such  a  fortunate  occurrence  may  happen. 

2.  In  other  instances  the  aneurism  has  not  from  the  first  been  verj' 
distinctly  circumscribed.  It  has  followed  the  infliction  of  some  mechani- 
cal injury,  and  in  the  course  of  a  week  or  two  has  acquired  a  considera- 
ble size,  without  definite  or  distinct  limitation,  being  solid  or  but  little 
compressible.  Such  a  case  as  this  can  scarcely  be  considered,  strictly 
speaking,  a  diffused  aneurism  ;  but  yet,  if  by  circumscribed  we  mean 
that  the  blood  is  contained  in  a  defined  cyst  with  walls,  it  scarcely  com- 
plies with  such  a  definition,  the  fluid  blood  being  rather  prevented  from 
escaping  widely  by  a  temporary  barrier  of  coagula  entangled  in  the  loose 
areolar  tissue  of  tl>e  part,  and  the  vessel  being  extensively  ruptured  or 
completely  torn  across.  Here  we  are  certaini}' justified  in  having  re- 
course to  compression  or  ligature,  with  a  good  prospect  of  success. 

3.  When  the  ham  is  occupied  by  a  large  rapidly  increasing  tumor, 
extending  perhaps  some  way  down  the  calf  and  up  the  thigh,  and  en- 
croaching on  the  knee,  the  skin  covering  it  being  more  or  less  discolored, 
there  being  no  pulsation  perceptible  in  the  tibial  arteries,  and  the  veins 
of  the  limb  being  full  and  even  somewhat  congested,  the  foot  oedematous 
and  several  degrees  in  temperature  below  that  of  the  opposite  limb,  the 
difficulty  of  coming  to  a  decision  is  considerable. 

In  such  a  case  as  this,  I  think  that  the  existence  or  absence  of  disten- 
sile  pulsation  is  a  circumstance  of  very  great  importance,  and  ma}^  serve 
to  guide  the  Surgeon. 

If  there  be  distinct  impulse  of  a  distending  character,  which  can  be 
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arrested  by  compression  of  the  femoral  artery,  with  some  diminution  of 
the  size  of  the  tumor,  it  is  evident  that  blood  is  being  transmitted 
through  the  sac,  and  that  this  contains  some  fluid  blood.  In  these  cir- 
cumstances it  will,  when  the  arter}^  is  tied,  subside  to  a  considerable 
extent,  thus  allowing  more  space  for  the  convej^ance  of  the  collateral 
circulation  ;  and  it  would  be  but  right  to  give  the  patient  the  chance  of 
preserving  liis  limb  by  ligaturing  the  vessel. 

If,  however,  the  tumor  have,  from  the  very  first  time  when  it  attracted 
the  patient's  notice,  been  more  or  less  solid  and  incompressible;  and, 
though  it  may  at  an  early  period  have  pulsated,  if  this  pulsation  have 
suddenl_y  ceased,the  aneurism  at  the  same  time  having  undergone  rapid 
and  great  increase  of  bulk  with  much  tension  and  lividity  of  the  integu- 
ments, oedema  and  coldness  of  the  limb,  with  a  tendency  perhaps  to 
vesication  and  ulceration  of  the  skin  covering  the  tumor,  there  is  no 
resource  left  but  amputation. 

It  must,  however,  be  borne  in  mind,  that  the  aneurism  may  become 
diffused,  and  extensively  so,  without  any  very  great  change  in  the  shape 
and  size  of  the  limb.  It  is  only  when  the  sac  ruptures  in  such  a  posi- 
tion that  the  blood  is  effused  into  the  general  areolar  tissue  of  the  limb 
or  under  the  skin,  that  much  tension  of  the  integuments  and  increase  in 
the  bulk  of  the  part  take  place. 

4.  When  a  rupture  occurs  in  a  part  of  the  sac  that  is  more  deeply 
seated,  the  blood  is  extravasated  underneath  the  deep  fascia  of  the  leg, 
and  is  bound  down  by  this  and  by  the  superincumbent  muscles  ;  and 
disorganisation  of  the  interior  of  the  limb  may  be  the  result,  without 
much,  if  any,  change  in  its  bulk  or  in  the  color  of  the  integuments,  but 
with  excessive  deeply  seated  pain.  There  must  always  be  considerable 
risk,  in  such  a  case  as  this,  of  confounding  the  arterial  disease  with  a 
solid  tumor  ;  and  the  diagnosis  can  be  effected  only  by  a  reference  to 
the  early  history  of  the  case,  and  more  particularly  to  the  existence  or 
absence  of  pulsation  at  this  period.  Indeed,  the  existence  or  absence  of 
pulsation  in  these  cases  is  of  the  utmost  importance  in  reference  to  the 
question  of  treatment.  The  pulsation  ma.y  have  ceased  in  a  case  of  dif- 
fused popliteal  aneurism,  in  consequence  of  the  blood  that  has  been 
extravasated  being  so  confined  and  bound  down  by  the  fascia  and  mus- 
cles under  which  it  is  effused,  that  it  compresses  or  seals  the  mouth  of 
the  artery  leading  into  the  sac,  to  such  an  extent  as  to  arrest  the 
passage  of  blood  through  it,  either  wholly  or  so  that  it  enters  in  a  feeble 
stream  of  insufficient  force  to  communicate  an  impulse  to  the  fluid  that 
has  been  extravasated  into  the  limb.  This  pressure  may,  as  in  the  case 
of  which  an  illustration  has  been  given  (Fig.  356),  be  confined  to  the 
deep  parts  of  the  limb,  and  not  give  rise  to  much,  if  any,  general  tension 
of  it,  the  blood  being  confined  below  the  deep  fascia,  where  it  communi- 
cates the  sensation  of  a  hard,  solid,  elastic  tumor  devoid  of  pulsation. 
Attention  should  consequently  not  be  too  exclusively  directed  to  the 
state  of  general  tension  of  the  surface  of  a  limb,  as  this  is  by  no  means 
necessarily  an  indication  of  the  state  of  the  parts  beneath  :  but  the  Sur- 
geon should  rather  look  to  the  presence  or  absence  of  pulsation.  If 
pulsation  still  exist,  the  blood  continues  to  find  its  way  into  the  sac,  and 
most  probably  through  it,  the  tension  of  the  parts  not  having  yet  reached 
its  maximum.  If  there  be  no  pulsation,  he  may  be  sui'e  that  the  entrance 
of  blood  into  the  diffused  aneurism  has  ceased  in  consequence  of  com- 
pression exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  tense 
condition  of  the  surrounding  and  enveloping  tissues  re-acting  on  the 
mass  of  blood  effused  beneath  them.  In  such  a  state  of  things  as  this, 
the  vitality  of  the  lower  part  of  the  limb  can  only  be  maintained  by  the 


168 


SPECIAL    ANEURISMS. 


blood  that  may  find  its  vva3r  through  the  anastomosing  channels;  and 
this  may  be  sufficient  for  the  purpose  if  the  tension  of  the  limb  be  not 
general,  the  extravasation  being  confined  below  the  deep  fascia.  If  sur- 
gical interference  be  delayed  in  such  a  case  as  this,  the  deep  fascia  will 
soon  give  way  by  over-distension  and  rupture,  and  the  blood  will  be  infil- 
trated into  the  general  areolar  tissue  of  tlie  limb  ;  and  then,  by  compress- 
ing those  collateral  branches  that  have  hitherto  maintained  a  feeble 
circulation  in  it,  will  infallibly  occasion  gangrene.  If,  on  tlie  otlier 
hand,  recourse  be  had  to  ligature  of  the  main  artery,  the  anastomosing 
circulation,  which  may  have  been  barely  suflficient  to  keep  up  a  feeble 
vitality  in  the  leg  and  foot,  will  be  so  much  interfered  with  that  gan- 
grene of  the  limb  inevitably  ensues.  The  only  resource,  therefore,  that 
is  left  in  these  cases  is  to  amputate  at  once,  in  order  that  the  patient 
may  be  saved  the  shock  of  the  constitutional  disturbance  occasioned  by 
tlie  setting  in  of  mortification,  as  well  as  the  pain  and  risk  of  a  previous 
unnecessary  operation. 

5.  Wiien  gangrene  threatens,  the  leg  and  foot  having  become  cold, 
the  skin  being  either  pale,  tallowy,  and  mottled,  or  discolored,  of  a  pur- 
plish hue,  with  perhaps  vesications  and  much  oedema,  whether  the  liga- 
ture have  been  previously  applied  to  the  femoral  artery  or  not,  or 
whatever  the  condition  of  the  aneurism  may  be,  whether  circumscribed 
or  diffiised,  tlie  patient  will  stand  a  better  chance  of  ultimate  recovery 
by  having  the  limb  removed  at  once  above  the  knee.  The  part  at  which 
amputation  should  be  performed  in  these  cases  is  a  point  deserving  con- 
sideration. If  the  femoral  artery  have  been  ligatured,  the  thigh  should 
be  amputated  on  a  level  with  the  ligature,  the  artery  being  cut  just  above 
this.  In  this  way  the  double  risk  which  the  patient  would  otherwise 
run  of  secondary  haemorrhage  from  the  seat  of  the  ligature,  as  well  as 
from  the  face  of  the  stump,  will  be  reduced  to  a  single  chance  of  hemor- 
rhage from  the  stump.  If  the  amputation  be  the  primary  operation,  it 
should  be  done  at  the  lower  third  of  the  thigh,  provided  the  extravasa- 
tion be  confined  to  below  the  knee;  or  higher  up,  if  the  effused  blood 
have  extended  above  this  joint. 


ANEURISM  OF  THE  TIBIAL  ARTERIES. 

Aneurisms  of  thti  Tibial  Arteries  are  extremely  rare,  except  as  the 
result  of  wound,  yet  the}^  are  occasionally  met  with;  and  in  the  museum 
of  St.  George's  Hospital  is  a  preparation  of  a  small 
aneurism  of  the  posterior  tibial.  I  have  only  seen 
one  case  during  life,  that  of  a  man  suffering  from 
cardiac  and  renal  disease,  admitted  into  University 
College  Hospital  under  my  care  for  an  aneurism  of 
the  anterior  tibial  at  the  lower  part  of  the  upper 
third  of  tlie  right  leg.  The  signs  were  well  marked 
— pulsation  forcible  and  excentric,  bruit  loud.  Com- 
pression was  used  without  avail;  and  as  he  was 
anasarcous,  no  other  surgical  treatment  could  be 
adopted.     He  left  the  hospital  uncured. 

Tlie   tibial    arteries    sometimes   require    ligature 
Fig.  400.— Diagram  of     either  for  injury  or  for  disease. 

Left  Popliteal  Artery.  Ligature  of  the  Tibial  Arteries The  Pos- 

A.  Popliteal  Artery.         tcrlor  Tibial  Arterv  may  be  tied  in  two  parts 

V.  Vein  /.  .  •/  .y  r 

N.    Internal  Popliteal     ^   ^^^  coursc  ;  Cither  behind  the  ankle  or  in  the  calf 

Nerve.  ^^  the  leg.     Tlic  line  of  direction  of  the  posterior 

M.  Biceps  Aiiiscie.  tibial  artery  is  from  a  point  about  one  inch  below 
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Fig.  401.— Diagram  of 

Right    Posterior    Tibial 

Artery,     behind     Inner 

Malleolus. 

A.      Posterior     Tibial 

Artery. 
V.  V.  Vense  comites. 
N.     Posterior     Tibiiil 
Nerve. 


the  knee,  and  equidistant  from  the  two  sides  of  the  limb,  to  a  point  one 
finger's  breadth  behind  the  internal  malleolus.  Behind  the  ankle  it  may 
be  reached  by  making  a  semilunar  incision  three 
inches  long,  about  three-quarters  of  an  inch  behind  the 
inner  malleolus,  towards  which  its  concavity  should 
look.  After  dividing  the  integument  and  superficial 
fascia,  the  deep  fascia,  which  is  usually  single,  but  may 
be  double,  must  be  laid  open  ;  this  closely  invests 
the  vessel,  nerve,  and  tendons  in  this  situation  ;  un- 
der it  the  artery  will  be  found  accompanied  by  two 
veins,  from  which  it  must  be  separated  before  the 
ligature  is  passed.  Anterior  to  the  vessel,  and 
nearer  the  bone,  are  the  tendons  of  the  flexor  digi- 
torum  communis  and  tibialis  posticus  muscles  ;  be- 
hind, are  the  nerve  and  tlie  tendon  of  the  flexor  pro- 
prius  pollicis. 

In  the  middle  of  the  leg,  the  posterior  tibial  artery 
should  be  tied  only  for  a  wound  in  that  situation. 
In  such  circumstances  no  regular  operation  can  be 
performed,  but  an  incision  of  sufficient  length,  taking 
the  wound  for  its  centre,  should  be  made  througli 
the  gastrocnemius  and  soleus  parallel  to  their  fibres, 
when,  after  these  have  been  cut  through,  the  deep 
fascia  will  be  exposed.  This  must  next  be  opened, 
when  the  artery  will  be  found  accompanied  bj^  its 
veins,  and  having  the  nerve  to  the  outer  side.  From  the  depth  at  which 
the  vessel  is  situated,  and  the  free  incisions  that  it  is  necessary  to  make 
through  muscular  parts,  it  is  extremely  difficult  to  apply  t!ie  ligature  in 
this  situation.  The  latter  steps  of  the  operation  ma^^  be  much  facilitated 
by  flexing  the  leg  on  the  thigh,  and  extending  the  foot,  so  as  to  relax 
the  muscles. 

The  Anterior  Tibial  Artery  may  be  tied  in  several  situations; 
but,  like  the  posterior  tibial,  it  sliould  not  be  ligatured  in  tlie  upper  or 
middle  parts  of  the  leg,  except  for  injurj-.  The  difficulties  of  the  opera- 
tion are  lessened  as  the  ankle  is  approached,  where  tlie  artery  becomes 
superficial,  and  may  easily  be  secured.  The  line  of  direction  of  the  an- 
terior tibial  artery  is  from  the  inner  side  of  the  head  of  tiie  fibula  to  a 
point  exactly  midway  between  the  two  malleoli  ;  and  the  course  of  the 
dorsal  artery  of  the  foot  is  from  this  point  to  the  cleft  between  the  first 
two  toes. 

In  the  upper  third  of  the  leg  the  artery  lies  deepl}^  between  the  tibialis 
anticus  and  extensor  communis  digitorum  muscles,  surrounded  bj^  veins, 
and  having  its  nerve  to  the  outside.  If  it  be  ever  found  necessary  to  tie 
it  in  this  situation,  the  incision  requisite  to  expose  it  sliould  be  made  at 
least  four  or  five  inches  in  length  ;  and  especial  care  should  be  taken  not 
to  cut  into  the  muscular  substance,  but  to  open  the  first  intermuscular 
space  to  the  outside  of  the  tibia,  at  the  bottom  of  which  the  vessel  will 
be  found.  In  the  middle  third  of  the  leg,  the  arteiy  will  be  found  be- 
tween the  tibialis  anticus  and  tlie  extensor  proprius  pollicis  ;  it  is  best 
reached  here  by  keeping  well  to  the  outside  of  the  tibialis  anticus. 

The  Arteria  Dorsalis  Pedis  may  be  felt  pulsating,  and  may  readilj^ 
be  secured,  as  it  runs  forward  from  the  ankle-joint  to  reach  the  space 
between  the  first  and  second  metatarsal  bones,  lying  between  the  tendon 
of  the  extensor  pollicis  and  that  of  the  extensor  brevis  digitorum,  by  the 
inner  tendon  of  which  it  is  crossed  at  its  lower  part. 
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CHAPTER    XLVr. 

DISEASES  OF  BONE. 

PERIOSTITIS. 

Inflammation  of  the  Periosteum  is  of  common  occurrence  as  a 
result  of  injuries,  as  a  morbid  process  dependent  on  disease  of  tlie  sub- 
jacent bone,  or  as  a  consequence  of  syphilis  and  rheumatism.  It  often 
affects  the  membrane  covering  the  shaft  of  a  bone,  and  very  commonlj^ 
the  articular  end,  becoming  associated  with  inflammation  of  the  contigu- 
ous joint.  When  it  is  acute,  the  membrane  becomes  thickened,  soft, 
and  vascular,  and  loosens  from  the  subjacent  bone.  When  chronically 
inflamed,  the  periosteum  becomes  thickened  by  the  deposit  of  plastic 
matter  within  and  beneath  it,  and  the  subjacent  bone  usually'  partici- 
pates in  the  changes,  undergoing  hypertrophy  and  induration,  consti- 
tuting a  node  (Vol.  I.,  p.  841). 

Symptoms The  symptoms  of  periostitis  consist  of  a  hard,  elongated, 

but  somewhat  puffy  swelling  without  cutaneous  discoloration — anode — 
not  distinctly  circumscribed,  and  attended  by  much  pain  in  the  part, 
especially  at  night,  with  tenderness  on  pressure. 

Treatment. — In  the  treatment  of  the  acute  form  of  the  affection,  the 
free  application  of  leeches,  with  hot  fomentations,  and  the  administration 
of  calomel  and  opium,  will  arrest  the  disease,  and  give  relief  to  the  patient. 
In  the  more  chronic  form,  the  continued  administration  of  the  iodide  of 
potassium  will  take  down  the  swelling,  remove  the  nocturnal  pains,  and 
materially  improve  the  local  condition  of  the  part.  In  those  cases  of 
periostitis  which  are  of  syphilitic  character,  iodide  of  potassium  may 
almost  be  looked  upon  as  a  specific.  Added  to  this,  the  occasional 
application  of  leeches  and  repeated  blistering  will  be  of  essential  service. 
If  there  be  much  thickening,  the  parts  suffer  from  the  tension  of  the 
structures  ;  here  considerable  relief  will  be  afforded  by  the  free  division 
of  the  periosteum  down  to  the  bone,  either  through  the  skin,  or  subcu- 
taneoush^  by  means  of  a  tenotome  slid  under  it. 

Subperiosteal  Abscess  is  an  acute  disease  attended  hy  great 
swelling  and  redness  of  the  limb,  deep  tensive  pain  of  the  most  severe 
character,  and  great  constitutional  febrile  disturbance.  The  limb  becomes 
oedematous  after  a  few  days,  but  without  relief  to  the  symptoms ;  the 
swelling  localises  itself,  and  at  last  deep  fluctuation  may  be  detected. 

The  bone  that  is  most  commonly  affected  is  the  tibia,  at  its  anterior 
part,  doubtless  owing  to  its  exposed  situation  subjecting  it  more  readily 
than  other  bones  to  the  common  causes  of  this  inflammation,  viz.,  blows 
and  cold. 
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Subperiosteal  abscess  of  the  tibia  usually  occurs  in  children  and  in 
very  young  adults. 

Tlie  pus  is  thick,  and  has  been  found  to  contain  bacteria  as  soon  as 
the  abscess  is  opened,  in  this  respect  differing  from  the  pus  of  ordinary 
acute  abscess  in  the  soft  structures.  At  tlie  bottom  of  the  abscess  the 
bone  will  be  felt  bare  and  rough.  Tliere  is  a  superficial  patch  of  osseous 
structure  in  a  state  of  acute  necrosis.  The  death  of  the  bone  is  due  to 
the  violence  of  the  inflammation.  A  scale  is  killed  by  the  intensity  of 
the  local  inflammation,  just  as  a  shred  of  areolar  tissue  may  die  from 
the  same  cause.  The  scale  will  separate  at  a  later  period.  In  some 
cases,  however,  a  great  portion  of  the  shaft  will  be  found  to  be  involved, 
and  the  case  is  one  rather  of  acute  general  necrosis  than  of  ordinary 
subperiosteal  abscess. 

The  Treatment  of  subperiosteal  abscess  is  simple  and  rational.  A  free 
and  deep  incision  through  the  inflamed,  tense,  and  thickened  periosteum 
lets  out  the  pus  and  gives  immediate  relief.  After  this  has  been  done, 
tlie  Surgeon  must  wait  for  the  separation  of  the  necrosed  bone  before 
the  wound  will  heal,  and  the  treatment  then  resolves  itself  into  that  of 
necrosis. 

OSTEITIS. 

Osteitis  varies  in  its  characters,  causes,  and  results,  according  as  it 
affects  the  long  or  the  short  bones,  the  compact  or  the  cancellous  struc- 
tures. When  affecting  the  shaft  of  a  long  bone,  it  usually  occurs  as  the 
result  of  blows  or  of  exposure  to  cold  and  wet.  When  it  occurs  in  the 
articular  ends,  or  in  the  short  cancellous  bones,  although  often  imme- 
diatel}'  excited  by  these  causes,  it  is  more  commonly  associated  wnth  a 
strumous  habit  of  body.  In  these  cases,  also,  it  frequently  follows  that 
deterioration  of  health  which  is  consequent  on  scarlatina  or  measles. 

Acute  Osteitis  commonly-  leads  to  necrosis  of  the  aff"ected  bones,  and 
is  more  frequent  in  the  shafts  than  in  the  articular  ends  of  long  bones. 
When  occurring  in  the  cancellous  bones,  it  leads  to  acute  caries.  Its 
symptoms  and  pathology  will,  therefore,  more  conveniently  be  consi- 
dered when  we  speak  of  these  diseases  than  at  present. 

Chronic  Osteitis  is  that  which  occurs  most  commonly  from  slight 
traumatic  or  climatic  causes  in  delicate  or  strumous  children.  It  is  a 
fertile  source  of  incurable  disease  of  the  spine-joints  and  bones,  and  will 
frequently  be  referred  to  in  its  congestive  and  strumous  forms  in  treat- 
ing of  these  afl'ections. 

Pathology. — When  a  portion  of  bone  is  chronically  inflamed,  the 
periosteum  and  medullary  membrane  participate  in  the  morbid  action, 
and,  together  with  the  affected  osseous  structure,  become  highly  vascu- 
lar; at  the  same  time  the  inflamed  bone  becomes  enlarged  and  softened, 
partly  in  consequence  of  changes  induced  in  its  organic  constituents, 
and  partly  in  consequence  of  the  cancellated  structure  becoming  ex- 
panded from  interstitial  absorption  ;  the  cancelli  being  filled  with  a  sero- 
sanguineous  fluid.  The  compact  structure  of  inflamed  bone  undergoes 
a  peculiar  kind  of  laminated  expansion,  so  that  a  section  of  it  presents 
an  appearance  of  concentric  parallel  la3'ers.  When  the  inflammation  is 
chronic,  its  character  will  A^ary  according  as  it  is  strumous  or  not. 
When  it  is  strumous,  the  bone  is  expanded,  softened,  and  reddened. 
This  form  is  often  seen  on  ends  of  long  bones,  especially  the  tibia. 
When  traumatic,  on  the  other  hand,  and  when  occurring  in  a  healthy 
subject,  the  bone  becomes  very  dense,  indurated,  and  compact;  looking 
and  cutting  more  like  ivory  than  ordinary  bone.     In  these  cases  the 
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medullary  canal  l)Gcomes  closed  by  deposit  of  new  and  liard  bone;  and 
if  the  bone  have  been  cut  shoi't,  as  on  tlie  end  of  a  stump,  it  will  become 
smooth  and  rounded.  Sometimes  considerable  elongation  without  much 
or  any  thickening  will  take  place.  I  have  seen,  as  tlie  result  of  chronic 
osteitis,  tiie  tibia  from  one  and  a  half  to  two  inches  longer  than  its 
fellow. 

Symptoms. — The  symptoms  of  chronic  osteitis  consist  of  enlargement 
of  the  affected  bone,  with  deeply  seated  pain  and  great  tenderness  in 
the  limb:  the  pain,  as  in  periostitis,  is  greatly  increased  at  night,  and, 
when  the  disease  is  chronic,  is  much  influenced  by  the  state  of  the  wea- 
ther. 

Treatment. — In  the  treatment  of  the  acute  cases,  our  principal  reli- 
ance must  be  on  local  leeching,  with  hot  fomentations,  poultices,  and 
opium.  In  the  more  chronic  form  of  the  aflfection,  when  the  bone  lias 
become  thickened  and  enlarged,  notliing  of  a  curative  kiud  can  be 
adopted;  and  the  only  remedy  consists  in  the  administration  of  iodide 
of  potassium  for  the  relief  of  the  pain,  with  perhaps  the  occasional  ap- 
plication of  leeclies.  Should  these  means  fail  in  giving  relief,  and  the 
pain  continue  of  an  excessively  distressing  and  persistent  character,  I 
have  for  many  3'ears  past  practised  the  foUovving  operation  of  lineor 
osteotomy.  An  incision  about  three  inches  long  is  made  directly  down 
on  the  chronically  inflamed  and  indurated  bone,  being  carried  tlirough 
the  periosteum,  so  that  tlie  scalpel  grates  upon  the  bone.  By  means  of 
a  Hey's  saw  this  cut  is  extended  into  the  substance  of  the  bone  as  far 
as  the  medullary  canal,  or  deeply  into  its  cancellous  tissue.  Some 
bleeding  occurs,  but  it  can  always  be  arrested  by  position  and  pressure. 
The  wound  is  then  closed. 

When  osteitis  tends  to  harden  and  consolidate  tlie  bone,  there  is  no 
danger  connected  with  this  condition;  but  it  often  becomes  distressing 
from  the  severitj^  of  the  tension  and  nocturnal  paiu  accompanying  it. 

When  osteitis  is  of  the  strumous  character,  there  is  great  danger  of 
its  terminating  either  in  caries  or  in  chronic  suppui'ation  of  the  aflfected 
portion  of  bone. 

In  either  case  an  early,  deep,  and  free  incision,  by  linear  osteotomy, 
should  be  made  into  the  inflamed  bone.  Nothing  relieves  the  tensive 
pain  so  effectually  as  this,  and  nothing  stops  so  decidedly  the  tendenc}^ 
to  secondary  mischief,  whether  in  the  form  of  caries  or  of  abscess.  In 
this  way  tension  is  taken  off:  and  the  pain,  which  appears  to  be  depend- 
ent on  the  compression  of  inflamed  bone  by  its  own  condensed  structure, 
is  at  once  relieved.  "  Linear  osteotomy"  is  an  operation  especially  ap- 
plicable to  osseous  nodes  of  the  long  bones,  or  to  chronic  osteitis  of  the 
articular  ends  of  the  tibia,  and  is  a  far  less  severe  mode  of  treatment 
than  trephining  the  bone,  which  has  occasionally  been  adopted  in  such 
cases;  while  it  is  equally  efficacious.  After  a  time,  when  all  morbid 
action  ceases,  the  hypertrophied  bone  does  not  give  rise  to  any  very 
serious  inconvenience,  except  such  perhaps  as  may  be  occasioned  by  its 
bulk. 

Osteitis  is  principally  of  importance  to  the  Surgeon  from  its  con- 
nection with  other  more  serious  diseases  of  bones,  in  which  it  not  un- 
frequently  terminates.  These  conditions  are  Suppuration  of  Bone,  its 
Ulceration,  Caries,  and  Necrosis.  The  best  and  surest  mode  of  prevent- 
ing these  serious  sequences  is  the  early  performance  of  osteotoni}',  as 
just  described. 
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Suppuration  of  Bone  may  in-esent  itself  in  two  forms,  the  Diffused 
and  the  Gircumi^cribed. 

Diffused  Suppuration :  Osteo-myelitis.  In  this  disease  the 
medullary  membrane  is  primarily  affected,  the  inflammation  rapidly  ex- 
tending through  the  whole  of  the  medullary  canal  and  adjoining  cancel- 
lous structure,  which  speedily  becomes  filled  vvith  pus.  Stanley  observes 
that  the  medullary  membrane  becomes  vascular  like  the  conjunctiva  in 
chemosis,  and  is  often  black  and  gangrenous. 

Osteo-myelitis  commonly  occurs  as  a  consequence  of  injuries  by  which 
the  medullary  canal  is  opened,  such  as  comjjound  fractures,  more  par- 
ticularly of  the  femur.  It  may  also  be  developed  as  the  result  of  the 
injury  sustained  by  a  bone  in  an  amputation  or  excision.  Tiie  presence 
of  the  disease  may  be  suspected  when,  after  an  injury  to  or  an  operation 
involving  a  bone,  the  limb  swells,  and  becomes  tender,  abscess  forms, 
and  profuse  suppuration  is  established,  more  abundant  and  more  per- 
sistent than  can  be  accounted  for  by  tiie  amount  of  inflammation  in  the 
soft  parts  around  the  bone.  The  suppuration  may  amount  to  many 
ounces  of  pus  in  the  da,y,  and  the  discharge  is  often  dark  and  fetid. 
The  soft  parts  retract  from  the  bone,  and  this  where  exposed  is  dry, 
yellow,  and  dead,  being  denuded  of  periosteum. 

This  disease  is  undoubtedly  most  dangerous,  usually  pi'oving  fatal. 
In  it  death  may  ensue  in  two  ways — either  by  the  exliaustion  consequent 
on  the  prolonged  and  profuse  suppuration,  or  by  pyaemia  dependent  on 
thrombosis  of  the  veins  of  the  bone  and  consecutive  blood-poisoning. 
There  is  a  triple  pathological  sequence  of  osteo-myelitis,  osteo-phlebitis, 
and  pyaemia,  which  is  of  a  marked  character. 

Pathology. — Osteo-myelitis  is  a  diff'iise  inflammation  of  the  medullary 
membranes  of  the  long  bones,  the  interior  of  which  has  been  opened  up 
to  the  air  by  accidental  or  surgical  wound.  It  is  of  an  erysipeloid  or 
diff"use  character,  and  in  the  majority  of  cases  affects  a  septic  type  of 
disease.  It  is,  in  fact,  one  of  the  septic  diseases  that  add  to  the  fatality 
of  the  larger  amputations  and  severe  injuries  of  bones. 

Sir  Joseph  Fayer,  who  has  had  abundant  opportunities  of  studying 
this  disease  in  India,  and  who  has  done  much  to  point  out  its  connection 
with  pysemia,  makes  the  following  important  practical  remarks  as  to  its 
causes.  "It  (osteo-myelitis)  is  no  doubt  to  be  classed  among  the  large 
group  of  evil  results  which  are  to  a  great  extent  caused  by  what  has 
been  recently  called  'Hospitalism,'  and  it  sometimes  appears  almost  in 
an  epidemic  form,  but  it  may  and  does  occur  periodicall}^  under  the  most 
favorable  circumstances." 

After  death,  the  appearances  presented  by  the  inflamed  bone  will,  if 
it  have  been  the  seat  of  compound  fracture,  be  confined  to  the  upper 
fragment;  if  it  have  been  the  seat  of  amputation  or  excision,  they  will 
extend  through  the  whole  of  the  bone  tliat  is  left.  They  are  as  follows. 
The  periosteum  and  outer  surface  of  the  bone  will  appear  to  he  slightly 
injected.  On  making  a  longitudinal  section  of  the  bone,  the  part  that 
is  inflamed  will  be  found  to  present  the  following  appearances.  The 
medullary  canal  is  filled  with  pus  or  a  reddish  puriform  fluid  ;  the  me- 
dullary membrane  is  swollen,  soft,  pulpy,  of  a  deep  red  or  reddish-brown 
color;  the  compact  bone  has  a  j^inkish  tinge,  and  the  cancellous  osseous 
structure  is  often  of  a  bright  rosy  hue.  In  a  case  of  compound  fracture, 
the  contrast  between  the  deep  coloration  of  the  inflamed  portion  of 
bone  and  the  naturally  pallid  appearance  presented  by  that  wl)ich  is  not 


174 


DISEASES    OF    BONE. 


diseased,  and  more  particularly  the  deep  red  hue  of  the  medullary  mem- 
brane in  the  one,  and  tlie  pale  3'ellowish  waxy-looking  fat  fdling  the 
medullary  canal  in  the  otlier,  is  most  striking  and  remarkable.  Fayrer 
describes  the  medullary  canal,  in  advanced  stages  of  the  disease,  as 
being  filled  with  a  mass  of  dead  blackened  medulla,  dehria  of  bone,  and 
pus. 

The  Treatment  consists  in  supporting  the  patient's  constitutional 
powers  by  a  tonic  and  stimulating  regimen,  and  b}''  scrupulous  attention 
to  hygienic  rules. 

So  far  as  the  affected  bone  is  concerned,  nothing  can  be  done  to  it 
except  its  removal;  but  whether  this  should  be  done  in 
the  continuity  of  the  bone  or  at  a  higher  joint,  is  a  ques- 
tion on  "which  different  opinions  are  entertained  among 
surgical  authorities.  If  an  operation  be  performed  upon 
tlie  continuity  of  a  bone  affected  witli  diffuse  suppuration 
in  the  medullary  canal,  the  injury  inflicted  by  the  saw  is 
very  liable  to  set  up  great  inflammatory  action,  and  to 
develop  the  disease  in  the  part  of  the  bone  which  is  left. 
Hence,  if  secondary  amputation  of  an  injured  limb  should 
be  rendered  necessary,  tlie  bone  being  affected  with  osteo- 
myelitis, it  is  strongly  urged  by  some  Surgeons,  especiall}'' 
J.  Roux,  that  the  operation  should  be  performed  at  some 
joint  above  the  injured  and  diseased  bone,  in  preference 
to  amputation  through  its  continuity.  Roux,  who  had 
extensive  experience  in  the  Italian  war,  successfully  dis- 
articulated the  thigh  at  the  hip-joint,  in  four  cases  of 
osteo-myelitis  consequent  on  gunshot  injuries  of  the 
lower  end  of  the  femur.  Of  22  cases  in  which  he  per- 
formed secondary  disarticulation  of  other  joints  for  osteo- 
myelitis, all  recovered  ;  whereas  ever}^  soldier  died,  whose 
limb  was  secondarily  amputated  through  the  continuity 
of  the  injured  bone  after  the  battles  of  Magenta,  Monte- 
bello,  Marignano,  and  Solferino.  On  the  other  hand, 
Larre}'  does  not  consider  disarticulation  absolutel}' indis- 
pensable, even  in  cases  of  acute  osteo-myelitis  ;  and  Long- 
more  has  met  with  eases  in  which  recovery  has  followed 
the  simple  removal  of  ])ortions  of  dead  bone — the  disease 
in  these  instances  having  assumed  a  chronic  form.  Fayrer  advises  that, 
wdiere  osteo-myelitis  is  suspected  to  be  present  in  a  stump  after  amputa- 
tion, the  medulla  should  be  examined  by  a  probe.  If  this  soon  impinge 
on  healthy  bleeding  medulla,  the  Surgeon  ma}'  wait  for  the  efforts  of 
nature  to  throw  off  the  diseased  bone;  if,  on  the  other  hand,  the  probe 
encounter  only  dead  bone  and  pus,  then  the  sooner  amputation  is  per- 
formed, the  better. 

The  special  danger  in  osteo-myelitis  consists  in  the  tendency  to  the 
supervention  of  osteo-phlebitis  and  pysemia  ;  and,  in  determining  upon 
the  amputation  or  excision  of  a  bone  thus  affected,  it  is  of  the  first  im- 
portance not  to  delay  the  operation  until  p^-semic  symptoms  have  set  in. 
There  is  a  period  between  the  development  of  the  local  osseous  inflam- 
mation and  tlie  constitutional  pyaemia,  which  it  is  most  important  not 
to  allow  to  slip  by.  During  this  period  the  patient  is  affected  by  sur- 
gical fever,  but  there  are  no  rigors.  If  once  the  characteristic  rigors 
and  the  high  temperature  and  profuse  sweats  of  pyaemia  have  set  in,  I 
believe  that  operation  can  be  of  no  use,  as  the  patient  will  certainly 
perish  of  secondary  deposits  or  of  pyaemic  blood-poisoning.     But,  before 


Fig.  402.— Diflfuse 
Suppuration  of 
Humerus,  after 
Excision  of  the 
Elbow-Joint. 
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rigors  have  occurred,  the  amputation  may  be  clone  with  a  good  prospect 
of  success. 

Chronic  Abscess  of  Bone. — The  more  chronic  form  of  suppuration 
of  bone  lasually  assumes  a  circumscribed  character,  and  leads  to  the  for- 
mation of  abscess.  The  abscesses  are  usually  met  with  in  the  cancellated 
structure,  and  occur  with  special  frequenc}^  in  the  head  and  lower  end  of 
the  tibia.  In  some  instances  the}^  are  tolerably  rapid  in  their  formation, 
but  in  the  majority  of  cases  are  excessively  chronic.  When  of  a  more 
acute  character,  they  are  probably  the  result  of  the  softening  of  tubercle 
previously  deposited  in  the  bone ;  and,  forming  in  the  cancellous  struc- 
ture, are  very  apt  to  undermine  the  contiguous  cartilage  of  incrustation, 
and  eventually  to  burst  into  the  neighboring  joint  (Fig.  403).  When  of 
a  more  chronic  character,  they  are  usually  of  very  small  size,  and  are 
deeply  seated  in  the  substance  of  the  head,  or  in  the  medullary  canal  of 
the  bone;  the  osseous  substance  covering  them,  having  long  been  the 
seat  of  chronic  inflammation,  becomes  greatly  thickened  and  indurated. 
Most  commonly  the  quantity  of  pus  contained  in  these  abscesses  is  ex- 
tremely small,  and  it  is  often  mixed  with  cheesy  or  tuberculous  matter, 
or  contains  portions  of  necrosed  bone  intermingled 
with  it.  In  some  cases,  however,  Stanley  has  ob- 
served that  abscesses  of  bone  are  large,  containing 
a  considerable  quantity  of  fluid. 

The  Symptoms  of  chronic  abscess  of  bone  ai'e 
usually  of  the  following  character.  The  patient, 
after  the  receipt  of  an  injury,  perhaps,  has  noticed 
that  at  one  spot  tlie  affected  bone  has  become 
swollen  and  painful ;  the  skin  covering  it  preserves 
its  natural  color  in  the  majority  of  cases,  but  in 
some  instances  becomes  red,  glazed,  and  oedema- 
tous ;  the  pain,  which  is  of  a  lancinating  and  ach- 
ing character,  is  usually  remittent,  often  ceasing 
for  days,  weeks,  or  months,  and  then  returning, 
under  the  influence  of  very  trivial  causes,  with  its 
original  severity.  It  is  especially  troublesome  at 
night,  and  is  always  associated  with  a  degree  of 
tenderness  of  the  part ;  and  indeed,  in  the  intervals 
of  its  accession,  it  will  be  found  on  careful  exami- 
nation that  there  is  always  one  tender  spot  in  the 

enlarged  and  indurated  bone.  The  long  persistence,  for  years  perhaps, 
of  these  signs  will  usually'  point  to  the  existence  of  a  small  circumscribed 
abscess  under  the  thickened  wall  of  the  bone.  But  it  must  be  borne  in 
mind  that  the  same  local  symptoms  may  be  induced  by  three  other  con- 
ditions:  1,  by  the  inclusion  of  a  small  portion  of  dead  bone  within  a 
dense  and  impervious  casing  ;  2,  b}'  the  pressure  of  the  osseous  struc- 
tures, greatly  thickened  and  condensed  by  chronic  inflammation  ;  and, 
3,  by  the  expansion  of  the  bone  by  a  cystic  growth.  For  all  practical 
purposes  the  diagnosis  is  of  little  consequence,  as  the  treatment  is  the 
same,  whether  the  pain  and  other  symptoms  arise  from  the  confinement 
of  a  few  drops  of  pus,  from  the  inclusion  of  necrosed  bone,  from  the 
pressure  of  hypertrophied  osseous  tissue,  or  from  c^'stic  disease. 

The  danger  of  chronic  abscess  of  the  end  of  a  long  bone  will  greatly 
depend  on  its  proximity  to  the  articular  surface  of  the  bone.  If  near 
this,  it  will  probably  lead  to  thinning  and  eventual  disintegration  of  the 
cartilage,  which  at  last  becomes  perforated,  so  that  the  pus  and  osseous 
debris  enter  the  joint,  which  is  at  once  and  acutel}^  destroyed. 

If  t!ie  chronic  osseous  abscess  be  situated  near  the  junction  of  the 


Fig.  40.3. — Abscess    n  the 
Head  of  the  Tibia. 
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epiphysis  with  the  shaft,  this  event  is  not  so  likely  to  occur.  The  sur- 
rounding bone  simply  becomes  thickened  ;  and  though  the  health  maj' 
suffer  from  the  constant  wearing  pain,  the  joint  is  not  in  peril,  and  relief 
may  readily  be  given  by  operation. 

Ti'eatmeM. — As  a  circumscribed  abscess  in  bone  cannot  perforate  the 
dense  osseous  structure  overlying  it  by  any  process  analogous  to  the 
pointing  and  discharge  of  an  abscess  in  the  soft  parts,  it  becomes  necessary 
for  the  Surgeon  to  open  up  a  vent  for  the  pus.  This  may  be  done  either 
by  linear  osteotomy  or  b}^  the  trephine.  In  some  cases  simple  linear 
osteotomy,  as  described  at  p.  1*72,  may  be  practised;  but  should  the  bone 

be   much    thickened    and    the   osseous 

structures  greatly  indurated,  the  tre- 
phine is  the  best  instrument  to  use  for 

opening  the  abscess.     The  proper  way 

of  doing  this  has  been  pointed  out  by 

Quesnay    and    Brodie.     It  consists   in 

trephining  the  bone,  so  as  to  make  an 

aperture  for  the  exit  of  the  pus,  with 

an  instrument  having  a  small  crown,  of 

the  size  represented  at  1,  Fig.  404.     So 

soon  as  a  vent  has  been  given  to  tlie 

pus,  which  is  often  cheesy  and  occasion- 
ally ver}'  offensive  in  its  character,  the 

patient  will  experience  great  and  per- 
manent relief.  In  performing  this  ope- 
ration, there   are   several    points    that 

deserve    special  attention.      The   bone 

must  be  exposed  b}'  a  T-  or  V-sliaped 

incision,  made  over  the  spot  which  has 

been  found  to  be  uniformly  tender  on 

pressure :    and    to    this    tlie    trephine 

should  be  applied.  The  trephine  should 
k  ^  J|||||||  have  a  small  and  deep  crown  of  the  size 
O   Tip        and  shape  represented  in  Fig.  404 ;  and 

it  is  well  alwa3's  to  be  provided  with 

two  instruments  of  the  same  shape  and 

size  that  will  exactly  fit  the  same  hole, 
one  become  disabled  by  the  density  and  hard- 
ness of  the  osseous  case,  as  I  have  seen  happen. 
When  the  trephine  has  penetrated  to  a  sufficient 
depth,  the  button  of  bone  may  be  removed  by  means 
of  an  elevator;  but  care  should  be  taken  not  to  per- 
forate the  whole  thickness  of  the  bone.  The  diseased 
cavitj'  will  very  commonly  at  once  be  opened  in  this 
way,  a  small  quantity  of  pus  escaping,  which  may, 
however,  readily  be  overlooked,  as  it  is  carried  away 
in  streaks  with  tlie  blood,  which  flows  freely  from  the 
cut  bone.  Should  no  pus  escape,  perhaps  a  portion  of 
dead  bone,  or  some  dark  gritty  masses  of  disorganised 
osseous  tissue,  are  exposed  ;  if  so,  they  must  be  re- 
moved with  a  gouge.  But  if  neither  of  these  conditions  be  found,  the 
Surgeon  must  not  be  disappointed,  but  pierce  the  neighboring  osseous 
tissue  in  different  directions  bj'  means  of  a  perforator,  when  perhaps  the 
abscess  will  be  opened;  should  it  not  be  so,  the  patient  will  still  in  all 
probability  be  materially  benefited  by  the  removal  of  the  circle  of  bone, 
and  the  consequent  relief  to  the  compression  of  the  osseous  tissue.    After 
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Trephine. 
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Fig.  405.  —  Section  of 
Tibia,  showing  Chro- 
nic Osteitis  and  Cir- 
cumscribed Abscesses 
of  many  years'  dura- 
tion. 
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the  operation,  the  cavit}''  left  must  be  dressed  from  tlie  bottom  with 
wet  lint,  and  a  poultice  be  afterwards  applied;  it  will  gradually  fill  up 
with  fibrous  tissue,  leaving  the  limb  unimpaired  in  utility  and  strength. 
In  very  chronic  cases  of  circumscribed  abscess  of  bone,  chronic  oste- 
itis of  a  considerable  portion  or  the  whole  of  the  shaft  may  slowly  take 
place,  the  bone  becoming  greatly  enlarged,  thickened,  and  generallj'^ 
tliseased  from  end  to  end.  Fig.  405  is  a  representation  of  a  section  of 
the  til)ia  in  such  a  state  of  combined  suppuration  and  inflammatory 
hypertrophy,  removed  by  amputation  from  a  woman  who  had  suflTered 
for  23  years  from  the  disease.  In  such  cases,  amputation  or  excision  is 
the  sole  means  of  relief. 

CARTES. 

By  Caries  some  Surgeons  mean  a  kind  of  ulceration  of  bone;  others, 
a  species  of  disintegration  of  the  osseous  tissue ;  and  Stanley  includes 
under  this  term  the  various  changes  consequent  on  chronic  suppuration 
of  the  cancellous  structure.  But  caries,  I  think,  properly  means  a  dis- 
ease of  the  bone,  characterised  by  increased  vascularity,  softening,  and 
ultimate  disintegration  of  the  osseous  tissue.  It  appears  to  consist  in  a 
breaking  down  of  the  organised  portion  of  the  bone,  in  consequence  of 
which  the  earthj'  matters  become  eliminated  in  a  granular,  molecular, 
and  almost  diffluent  form  in  the  pus  formed  by  the  inflammation  of  the 
surrounding  more  healthy  structures. 

Structure. — On  examining  a  portion  of  carious  bone,  it  will  be  found 
to  be  porous  and  fragile,  of  a  grey,  brown,  or  blackish  color;  partly 
broken  down  in  softened  masses,  and  partly  hollowed  out  into  cells, 
which  contain  a  reddish-brown  and  oily  fluid.  The  process  of  wasting 
which  goes  on  in  the  bone,  appears  to  be  partly  the  result  of  ulceration, 
and  partly  of  disintegration  of  its  tissue.  In  many  cases,  small  masses 
of  dead  bone  lie  loose  and  detached  in  the  carious  cavity.  Around  this 
carious  portion,  the  bone,  as  well  as  the  medullary  and  periosteal  mem- 
branes, are  usually  extremely  vascular;  and,  in  many  cases,  hardened 
compact  masses  of  osseous  tissue  will  be  found  deposited  around  the 
carious  cavity,  or  even  forming  its  exterior  wall.  These  changes  are 
most  commonh'  met  with  in  the  cancellous  structure,  but  the  compact 
tissue  may  likewise  be  affected.  As  caries  frequently  occurs  in  the  can- 
cellated tissue,  it  is  commonly  met  with  in  the  heads  of  bones  ;  and 
here  the  disease  is  extremel}^  dangerous,  being  apt  to  undermine  and 
destroy  the  contiguous  articular  cartilage,  and  thus  implicate  the  joint. 
This  caries  of  the  articular  ends  of  bones  is  consequently  a  most  serious 
affection,  and  is  a  very  frequent  cause  of  incurable  joint  disease,  such 
as  suppuration  and  destruction  of  cartilage,  followed  perhaps  by  partial 
ankylosis. 

Relative  Frequency Billroth  and  Menzel  of  Yienna  have  exam- 
ined the  question  of  the  relative  frequency  of  caries  in  different  bones. 
In  1996  cases,  the  numbers  were:  skull,  161 ;  facial  bones,  44  ;  vertebral 
column,  102;  sternum,  clavicle,  and  ribs,  184;  bones  of  shoulder-joint, 
28;  elbow-joint,  93;  wrist  and  hand,  41;  pelvis,  80;  hip-joint,  189; 
knee-joint,  238;  ankle-joint  and  foot,  150  ;  scapula,  4  ;  humerus  (shaft), 
13;  radius,  2;  ulna,  4  ;  femur  (shaft),  31 ;  tibia,  30  ;  fibula,  2.  A  classi- 
fication in  regions  gives  :  head  and  spine,  1091 ;  upper  limbs,  185  ;  lower 
limbs,  720.  Hence  it  appears  that,  while  anj^  bone  may  be  affected  with 
caries,  it  is  most  frequently  met  with  in  the  short  and  cancellous  bones. 

Causes. — Caries  usually  occurs  in  constitutions  that  have  been  debili- 
tated b}^  struma  or  syphilis,  often  without  any  other  apparent  cause. 
VOL.  II. — 12 
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Caries  occnrriiig  in  sb'nmous  constitutions,  and  affecting-  the  short  bones, 
as  those  ol'  the  tarsus  or  spine,  or  the  heads  of  the  long  bones,  as  the 
tibia,  usually,  if  not  alvva3s,  commences  in  the  central  cancellated  struc- 
ture of  the  bone,  which  becomes  congested,  softened  and  disintegrated.; 
in  many  cases  without  any  external  cause,  but  apparently  simply  from 
the  diminution  of  vitality  in  those  parts  of  the  osseous  structure  which 
are  farthest  from  the  periosteum,  and  wliich  do  not,  like  the  deeper 
structures  of  a  long  bone,  receive  a  supply  of  blood  from  an  internal  or 
medullar}-  membrane.  In  these  cases,  the  inflammation  of  tlie  soft  in- 
vesting parts,  and  the  destruction  of  the  joint,  which  usually  ensue,  are 
consecutive  to  the  disease  in  the  bone. 

In  syphilitic  constitutions  caries  is  apt  to  affect  the  surface  of  the  bone, 
disintegrating  and  eroding  this  in  a  remarkable  manner.  This  condition 
has  been  described  by  Stanley  as  true  ulceration  of  bone,  and  he  regards 
it  as  distinct  from  caries,  and  analogous  to  ulcers  of  the  soft  parts. 
Here  the  disease  does  not  penetrate  deepl}',  but  leaves  the  surface  rough 
and  porous,  with  a  good  deal  of  inflammation  in  the  soft  parts  around 
the  affected  bone.  He  states  that  it  only  occurs  in  adults,  and  in  males, 
and  is  very  chronic  ;  it  is  met  with  primarily  in  the  bones  of  the  spine,  but 
also  occurs  on  the  articular  surfaces  in  advanced  stages  of  joint-diseases. 
Symptoms. — The  symptoms  indicative  of  the  occurrence  of  caries  are 
verv  equivocal,  and  are  not  unfrequently,  in  the  early  stages,  mistaken 
for  those  of  ordinary  phlegmonous  abscess  or  riieumatism.  They  con- 
sist of  pain  in  tlie  bone,  with  a  good  deal  of  redness  and  swelling  in  the 
soft  tissues  covering  it;  abscess  at  last  forms,  often  of  considerable 
size;  and,  on  letting  out  the  pus,  the  character  of  the  disease  will  be 
recognised,  as  the  bare  and  rough  bone  may  be  felt  with 
a  probe,  which  sinks  into  depressions  upon  its  surface, 
which,  though  rough,  yields  readily  to  the  pressure  of 
the  instrument.  The  cavity  of  the  abscess  gradually, 
contracts,  leaving  fistulous  openings,  whicli  discharge  a 
fetid  pus,  usually  dark  and  panious,  intermixed  with  gran- 
ules of  bone,  and  containing  a  superabundance  of  the  lime 
phosphates.  The  fistulous  openings  are  generally  sur- 
rounded or  concealed  by  high  spongy  granulations,  and 
the  neighboring  skin  is  duskily  inflamed. 

These  sinuses  or  fistulfe  are  often  long  and  tortuous. 
They  wind  along  and  around  the  muscles,  the  pus  finding 
its  way  along  the  lines  of  least  resistance  in  the  muscular 
planes  of  areolar  tissue,  and  the  external  opening  being 
often  situated  at  a  considerable  distance,  perhaps  many 
inches,  from  the  diseased  bone.  In  these  case,  a  long  and 
flexible  probe  is  required  to  traverse  the  sinuosities  of  the 
fistulous  track  so  as  to  reach  the  bone  at  its  extremity ; 
and  here  Sayre's  vertebrated  probe  (Fig.  406)  is  most  in- 
valuable, being  flexible  and  accommodating  itself  to  the 
windings  of  the  canal.  A  similar  instrument  has  been  also 
devised  by  Steele  of  Bristol. 

Caries  is  very  liable  to  be  accompanied  with  disease  of 
internal  viscera.  Billrotli,  in  the  cases  investigated  by  him 
to  which  reference  has  already  been  made,  found  that  there 
were  cheesy  or  tuberculous  deposits  in  internal  organs  in 
54  per  cent.  He  gives  the  proportions  in  which  these  were, 
Sa^re's^Verte  ^^^  ^'^^^  '^^  discasc  of  different  bones  as  follows  :  shoulder- 
•brated  Probe,      joint,  77*7  percent.;   bones  of  the  chest,  65*5  ;   ankle,  64  ; 
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knee,  62*6;  elbow,  623  ;  spine,  56*8  ;  wrist,  51'2  ;  pelvis,  50*5;  hip,  47*5; 
tibia,  58  ;  skull  and  face,  33'6.  The  lungs  were  most  commonly  affected. 
It  may  be  supposed,  that  in  many  instances  the  internal  disease  arises 
from  absorption  of  morbid  material  from  tlie  diseased  bone  and  its  sub- 
sequent deposition  ;  and  this  view  is  favored  b}^  the  fact  that  tlie  larger 
l)roportions  of  cases  where  such  disease  was  found  were  met  with  in  the 
shoulder  and  l)ones  of  the  chest.  On  the  other  hand,  as  Billroth  points 
out,  it  is  not  easy  to  explain  in  this  waj'  why  disease  of  more  distant 
joints,  as  of  the  ankle  and  knee,  should  be  more  frequently  accompanied 
with  internal  deposits  than  disease  of  the  hip.  Hence  the  morbid  de- 
posits in  internal  organs,  accompanying  caries,  are  in  many  cases  at  least 
more  satisfactorily  explained  as  being  the  results  of  the  constitutional 
vice  of  which  the  caries  is  one  manifestation. 

Certain  special  diseases  of  internal  organs  are  also  mentioned  by  Bill- 
roth as  having  been  noticed  in  tlie  cases  which  he  analj'sed.  Among 
these  were  subacute  or  chronic  hydrocephalus;  and  albumenoid  degen- 
eration of  the  liver,  spleen,  and  kidneys. 

Treatment. — The  treatment  of  caries  must  be  conducted  in  reference 
to  the  constitutional  cause  that  occasions  it,  the  removal  of  which  is  the 
first  and  most  essential  element  in  effecting  a  cure.  If  it  arise  from 
•syphilis,  this  must  be  eradicated  ;  if  from  struma,  the  general  health 
niust  be  improved.  By  the  removal  of  such  causes,  the  disease  will  often 
cease  spontaneously,  and  even  undergo  cure,  more  especially  in  young 
subjects.  Hence,  it  is  well  not  to  be  in  too  great  a  hurry  to  interfere, 
by  operative  means,  in  the  caries  of  the  small  bones  of  children.  I  have 
often  seen  cases,  especially  of  caries  of  the  bones  of  the  hands  and  feet, 
in  which  an  operation  for  the  removal  of  the  diseased  bone  was  appa- 
rently indispensable,  recover  spontaneously  on  change  of  air,  and  atten- 
tion to  the  general  health  of  the  child  ;  the  disintegrated  particles  of 
the  diseased  bone  being  eliminated  piecemeal. 

In  the  first  stage  of  caries,  which  is  inflammatory,  measures  should 
be  taken,  by  means  of  appropriate  local  and  constitutional  antiphlo- 
gistics,  to  subdue  the  activity  and  limit  the  extension  of  the  disease ; 
and  when  this  has  fallen  into  a  chronic  stage,  constitutional  alteratives 
should  be  employed.  Amongst  these,  cod-liver  oil,  the  iodides,  and 
change  of  air,  more  especially  to  the  sea-side  when  the  patient  is  young, 
should  hold  the  first  place.  Counter-irritation  is  of  little  avail  in  these 
cases  in  arresting  the  progress  of  morbid  action.  By  means  of  blisters, 
iodine,  and  issues,  thickening  of  the  peristeum  and  of  the  soft  structures 
covering  the  diseased  patch  of  bone  may  be  lessened,  and  pain  subdued ; 
but  tlie  real  progress  of  osseous  disease  cannot,  I  think,  be  influenced 
by  such  means,  when  once  it  has  passed  the  earliest  stage  of  inflamma- 
tory congestion. 

When  the  disease  has  fallen  into  a  chronic  condition,  and  nature 
seems  unable  to  eliminate  the  carious  bone,  all  reparative  action  having 
ceased,  or  being  inefficient  for  the  restoration  of  the  integrity  of  the 
part,  an  operation  becomes  necessary.  When  the  operative  procedure 
has  reference  to  the  diseased  part  itself,  it  is  impossible  to  be  too  care- 
ful in  delaying  it  until  the  acute  stage  of  the  disease  has  passed,  and  the 
inflammation  in  the  bone  and  surrounding  tissues  has  subsided  into  a 
chronic  state.  Unless  this  be  done,  the  excited  action  set  up  by  the 
operation  will  infallibh'^  give  fresh  impetus  to  the  disease,  which  will 
make  more  rapid  progress,  and  may  perhaps  terminate  in  diffuse  suppu- 
ration of  the  bone. 

Operations The  operations  practised  upon  carious  bones  are  of 

four  kinds;  consisting  either  in  simple  Removal  of  the  Diseased  Por- 
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tion  of  Bone  ;  in  Excision  of  the  Carious  Arliciilar  End ;  in  Resection  of 
the  whole  of  the  Bone  affected;  or  in  Amputation  of  the  wliole  Limb. 
Before  proceeding  to  the  Removal  of  the  Carious  Portion  of  the  Bone 
the  limb  should  be  rendered  bloodless  hy  Esmarch's  method,  as  the 
operator  will  then  be  able  to  see  exactly  what  he  is  doing,  instead  of 
working  in  a  deep  hole  filled  with  blood.  The  bone  is  best  removed  by 
means  of  the  gouge.  This  instrument  is  especially  useful  in  tliose  cases 
ill  which  short,  thick  bones,  or  the  articular  ends  of  the  long  bones,  are 
affected,  without  the  neighboring  joints  l)eing  implicated.  In  applying 
the  gouge,  the  diseased  portion  of  bone  should  be  exposed  by  a  crucial 
incision,  and,  if  necessaiy,  its  cavit}'  opened  by  a  small  trephine.  The 
gouge,  fixed  in  a  short  round  handle, is  then  freely  applied,  and  the  diseased 
tissues  are  scooped  and  cut  out.  In  order  to  do  this  efficiently,  it  is 
desirable  to  be  furnished  with  instruments  of  different  shapes  and  sizes, 
so  that  there  may  be  no  difficulty  in  hollowing  or  cutting  away  eveiy 
portion  of  bone  that  is  implicated.  I  have  found  the  gouge-forceps^ 
(Fig.  414),  a  very  useful  addition  to  the  gouge  in  clearing  away  angular 
fragments  and  projections  of  bone,  and  thus  removing  the  whole  of  the 
diseased  structures.  In  some  cases  Marshall's  osteotrite  (Fig.  407)  will 
be  found  a  A^ery  serviceable  instrument,  clearing  away 
the  softened  carious  bone  without  risk  to  the  surround- 
ing health}'  structures. 

In  removing  the  carious  bone  with  these  instruments, 
the  Surgeon  may  l)e  sometimes  at  a  loss  to  know  when 
he  has  cut  awaj^  enough.  In  this  he  may  generally  be 
guided  by  the  difference  of  texture  between  the  diseased 
and  healthy  bone;  the  former  cutting  soft  and  gritty, 
readily-  yielding  before  the  instrument,  whilst  the  latter 
is  hard  and  resistent ;  so  tliat,  when  all  the  disease  is 
removed,  the  walls  of  the  cavit}^  left  will  be  felt  to  be 
compnct  and  smooth.  In  some  cases,  the  healthy  bone 
may  have  been  softened  b}^  inflammation  ;  should  there 
be  any  doubt  as  to  the  condition  of  what  has  been 
gouged  out,  it  may  be  solved  by  putting  the  detritus 
into  water,  when,  if  carious,  it  will  become  either  white 
or  black:  whereas,  if  healthy,  but  inflamed,  it  will  pre- 
serve its  red  tint.  In  operating  on  3^oung  children  espe- 
cially, it  is  well  not  to  have  the  gouge  too  sharp,  lest 
the  inflamed,  but  otherwise  health}^  though  somewhat 
softened  bone,  be  cut  away  together  with  that  disinte- 
grated by  caries.  The  cavity  that  is  left  siiould  be 
lightly  dressed  from  the  bottom,  and  allowed  to  heal  by 
granulation,  when  it  will  gradually  fill  up  by  the  deposi- 
tion of  fibrous  material  in  it. 

Instead  of  removing  the  aflfected  bone  by  means  of 
instruments.  Pollock  has  recommended  that  it  should  be 
dissolved  by  the  application  of  a  strong  solution  of  sulphuric  acid. 
The  treatment  is  carried  out  as  follows:  the  carious  surface  or  cavity 
being  exposed  as  before  described,  a  solution  of  equal  parts  of  strong- 
sulphuric  acid  and  water  is  applied  by  means  of  a  glass  brush  or  rod, 
and  this  may  be  repeated  daily  till  the  whole  surface  is  quite  free  from 
diseased  bone.  In  deep  cavities  a  piece  of  lint  soaked  in  a  weaker  solu- 
tion (one  part  of  the  acid  to  five  or  six  of  water")  may  be  stuffed  in  and 
left  for  two  or  three  days.  The  slough  resulting  may  in  a  da^^  or  two 
more  be  peeled  off*  with  forceps  and  the  application  repeated  if  any  dis- 
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shall's Osteotrite. 
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eased  bone  can  still  be  seen.     The  treatment  is  said  to  be  efBcacious, 
and  the  pain  accompanying  it  is  not  severe. 

When  caries  affects  the  articular  ends  of  the  bones,  as  those  that 
enter  into  the  formation  of  the  elbow  or  shonlder-joints,  it  may  be  so 
situated  as  not  to  admit  of  removal  in  the  way  just  indicated,  but  to 
require  Excision  of  the  diseased  articulation:  this  operation  we  shall 
consider  in  a  subsequent  Chapter.  When  caries  involves  a  bone  so  ex- 
tensively that  neither  of  the  preceding  plans  can  successfully  be  put 
into  operation,  it  becomes  necessary  to  perform  either  the  Resection  of 
the  whole  of  the  bone,  if  it  be  of  small  size,  or  Amputation  of  the  limb, 
if  of  greater  magnitude  or  if  the  neighboring  joints  be  extensively 
affected.  Thus,  for  instance,  resection  of  the  os  calcis  may  be  required 
for  caries  of  that  bone;  while,  if  the  whole  of  the  tarsus  be  affected, 
amputation  is  the  only  resource. 

NECROSTS. 

The  transition  from  Caries  to  Necrosis  is  easy.  Caries  ma}'  be  re- 
garded as  the  granular  disintegration  or  molecular  death  of  the  osseous 
tissue,  conjoined  with  suppuration  of  the  surrounding  healthy  parts — a 
condition  closely  analogous  to  ulceration  of  the  soft  tissues:  whilst 
necrosis  must  be  looked  upon  as  the  death  of  the  osseous  tissue  as  a 
whole — a  condition  indeed,  closely  resembling  that  of  gangrene  of  the 
soft  parts.  Whilst  caries,  however,  chiefly  affects  tlie  cancellous  struc- 
ture, necrosis  is  met  with  in  the  compact  tissue  of  bone,  and  far  more 
frequentl}'  occurs  in  the  shafts  than  in  the  articular  ends  of  tlie  long 
bones.  It  is,  however,  an  error  to  suppose  that  the  cancellous  structure 
is  exempt  from  necrosis  ;  thus  in  the  head  of  the  til)ia,  or  in  the  os  calcis, 
small  masses  of  necrosed  bone  are  not  unfrequently  found  l3ang  in  the 
midst  of  carious  or  suppurating  cavities.  Different  bones  are  affected 
by  necrosis  with  varying  degrees  of  frequency.  The  tiliia  at  its  ante- 
rior part  is  most  frequently  diseased  ;  the  femur  in  its  lovver  third  is 
also  very  commonly  affected.  The  lower  end  of  the  humerus  is  not  so 
often  necrosed;  but  not  uncommonl}^  the  phalanges  of  the  fingers  from 
whitlow,  the  skull  from  syphilis,  the  lovver  jaw  from  the'  emanations 
evolved  in  the  manufacture  of  phosphorus  matches,  and  the  clavicle 
and  ulna  from  injury  or  constitutional  causes,  are  found  affected  by 
necrosis. 

Causes. — The  causes  of  necrosis  are  of  very  various  character.  We 
have  just  seen  that  it  is  Predisposed  to  by  the  structure  of  particular 
parts  of  bone,  and  is  more  frequent  in  some  bones  than  in  others. 
Among  the  more  constitutional  causes,  we  may  rank  in  the  first  line 
those  cachectic  conditions  of  the  system  that  result  from  scrofula  and 
syphilis,  and  those  debilitated  states  of  constitution  that  fi-equently 
follow  upon  scarlet  or  t^'phoid  fever.  In  these  various  states,  the  bone 
ma}'  suddenly  lose  its  vitality,  more  especially  if  the  limb  be  subjected 
to  slight  accident,  as  concussion,  or  to  exposui'e  to  some  degree  of  cold. 
Sometimes  the  disease  results  from  the  vitality  of  the  bone  being  de- 
stroyed by  the  extension  of  inflammation  to  it  from  the  neighboring 
tissues,  as  in  some  cases  of  whitlow,  or  by  the  bone  becoming  exposed 
by  a  neighboring  abscess. 

Age  exercises  a  predisposing  influence  on  necrosis.  It  is  not  very 
'common  in  young  children,  except  as  associated  with  caries  of  tlie  bones 
of  the  hands  and  feet.  When  it  does  occur  in  the  long  bones  in  early 
life,  it  is  usually  very  acute.  In  early  adult  age  it  is  common  in  tlie 
long  bones,  more  particularly  the  femur  and  the  humerus,  and  then  is 
usually  the  direct  consequence  of  injury  or  of  syphilis. 
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In  other  cases,  simply  as  the  result  of  old  age,  a  hone  or  a  portion  of 
a  bone  dies  suddenly,  apparentl}'  by  simple  extinction  of  A'itality,  with- 
out any  injury  or  other  evident  exciting  cause.  This  I  have  seen  occur 
in  the  lower  ends  of  the  humerus  and  of  the  tibia,  giving  rise  to  rapid 
and  usually  to  fatal  disorganisation  of  the  neighboring  joints,  or  to 
death  by  abscess  and  constitutional  irritation.  This  Seiiile  Necrosift 
may  be  looked  upon  as  the  counterpart  in  the  bone  of  senile  sloughing 
or  gangrene  in  the  soft  parts. 

Acute  febrile  disturbance,  more  particularly  scarlet  and  typhoid 
fevers,  are  not  nnfrequent  exciting  causes  of  necrosis  in  the  young. 
Scarlet  fever  especially  is  apt  to  be  followed  by  pains  in  tiie  leg  and 
about  the  knee,  which  at  first  appear  to  be  of  a  rheumatic  character, 
but  which  speedily  run  into  abscess  and  are  attended  by  all  the  symp- 
toms of  the  most  acute  form  of  necrosis. 

Traumatic  causes  frequently  give  rise  to  necrosis.  Thus  the  denuda- 
tion of  a  bone  by  its  periosteum  being  stripped  off,  may  lead  to  its  death ; 
but,  though  the  bone  thus  injured  often  loses  its  vitality,  yet,  if  the  mem- 
brane be  replaced,  its  life  ma}'  be  preserved  ;  even  when  the  bone  is  ex- 
posed, adhesions  may  take  place  between  it  and  the  neighboring  soft 
parts,  or  granulations  may  be  thrown  out  by  its  surface,  which  eventually 
form  another  periosteum.  Necrosis  frequentl}'  occurs  as  the  result  of 
the  detachment  and  denudation  of  a  portion  of  bone  in  cases  of  bad 
compound  fracture :  so  also  the  application  of  certain  irritants,  as  the 
fumes  of  phosphorus,  ma}'  occasion  this  disease,  and  hence  it  has  been 
found  that,  in  lucifer-match  manufactories,  necrosis  of  the  lower  jaw  is  a 
frequent  consequence  of  the  acrid  fumes  that  are  eliminated  gaining  access 
to  the  bone  through  carious  teeth,  or  being  applied  to  the  exposed  alveoli. 

Characters. —  In  whatever  way  it  originates,  necrosis  may  affect  the 
outer  laminae  onl}'  of  the  bone,  when  it  may  be  called  peripheral ;  or  the 
innermost  layers  that  surround  the  medullary  canal  may  perish,  and 
then  it  may  be  termed  central;  or  the  whole  thickness  of  a  shaft,  or  of 
the  substance  of  a  short  l)one,  may  lose  its  vitality.  The  necrosed  por- 
tion of  bone,  called  the  Sequestrum,  presents  peculiar  characters,  by 
which  its  nature  may  at  once  be  recognised.  It  is  of  a  dirty  yellowish- 
white  color,  and  has  a  dull  opaque  look,  and,  after  exposure  to  the  air, 
it  gradually  becomes  of  a  deep  brown  or  black  tint ;  the  margins  are 
ragged,  and  more  or  less  spiculated,  and  the  free  surface  is  tolerably 
smooth,  but  its  attached  surface  is  very  irregular,  rough,  and  uneven, 
presenting  an  eroded  or  worm-eaten  appearance.  This  eroded  appear- 
ance is  well  marked  in  sequestra  that  form  in  the  interior  of  the  terminal 
end  of  the  femur  in  a  thigh-stump  after  amputation,  and  is  well  illustrated 
by  Fig.  14,  where  the  lower  smooth  part  is  composed  of  the  whole  thick- 
ness of  the  bone,  the  upper  rough  and  spiculated  portions  of  the  central 
portion  of  bone  being  separated  from  the  outer  la^^er,  and  hence  being 
apparently  eroded  on  their  exterior.  When  the  sequestrum  forms  in  the 
cancellous  structure,  it  is  usually  of  a  blackish-grey  color,  irregular  but 
somewhat  ovoid  in  shape,  as  if  the  bony  matter  had  been  partially  dis- 
solved away ;  and  here  it  is  frequentl}'  conjoined  with  caries  of  the  sur- 
rounding bone. 

Symptoms. — The  symptoms  of  necrosis  are  divisible  into  two  distinct 
periods.  In  the  first,  the  bone  dies  and  undergoes  separation,  and  an 
attempt  is  made  by  nature  at  the  expulsion  of  that  portion  of  it  which 
has  lost  its  vitality.  In  the  second  period,  the  reparative  processes  for 
the  restoration  of  the  proper  length  and  shape  of  the  shaft  are  carried 
on.  The  particular  character  of  the  symptoms  depends,  however,  not 
onl}'  on  the  stage,  but  also  in  a  great  measure  on  the  seat  and  extent  of 
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the  necrosis.  Iii  acute  necrosis  of  the  shaft  of  a  long  bone,  the  symp- 
toms are  extremely  urgent.  This  form  of  the  affection  chiefly  occurs  in 
children  and  young  adults.  The  patient  is  seized  with  a  rigor,  has 
great  elevation  of  temperature,  and  complains  of  pain  in  the  limb 
affected,  wliich  is  often  supposed  to  be  of  a  "  rheumatic"  character. 
But  the  limb  rapidl}^  swells,  becomes  red,  glazed,  and  (Edematous;  the 
outline  of  the  bone  is  obscured  by  infiltration  of  the  tissue,  and  the 
irritative  fever  is  very  severe.  The  severity  of  the  symptoms  will  de- 
pend on  the  extent  of  the  necrosis,  whether  it  be  superficial  or  invade 
the  Avhole  shaft.  The  abscess  which  forms  is  under  tlie  periosteum,  be- 
tween it  and  the  bone.    The  pus  is  bacterial,  often  offensive  wlien  let  out. 

When  tlie  necrosis  occurs  in  older  persons,  it  is  less  acute,  but  in  all 
cases  it  is  ushered  in  by  symptoms  of  local  inflammation  of  a  more  or 
less  intense  and  painful  character;  the  sliin  becomes  glazed,  oedematous, 
and  of  a  purplish-red  tint;  abscess,  often  of  large  size,  and  discharging 
great  quantities  of  fetid  or  bloody  pus,  forms  in  the  limb,  and  burrows 
widely,  in  proportion  to  tlie  extent  of  the  necrosis,  amongst  its  areolar 
planes.  If  the  suppuration  be  so  extensive  as  to  jeopardise  life,  as  oc- 
casionally happens  when  the  tliigh  is  the  seat  of  the  disease,  the  patient 
sinking  into  rapid  hectic,  the  suppurating  cavity  will  gradually  contract, 
leaving  fistulous  and  sinuous  tracts,  often  of  great  length  and  extent, 
leading  to  rough  and  bare  bone,  discharging  a  fetid  and  ichorous  pus, 
and  having  their  orifices  surrounded  by  protuberant  and  glazed  granula- 
tions. All  these  symptoms  of  inflammation,  abscess,  and  widely  spread 
suppuration,  have  for  their  ultimate  objects  the  separation  and  elimina- 
tion of  the  dead  bone,  and  the  proper  formation  of  new  bone  as  a  sub- 
stitute for  that  which  has  died.  They  are  in  the  first  instance  occasioned 
by,  and  are  not  the  cause  of,  the  death  of  the  bone.  When  a  bone  or  a 
portion  of  a  bone  necroses,  it  becomes  to  all  intents  a  foreign  body. 
The  adjacent  soft  tissues  resent  its  presence,  and  endeavor  to  throw  it 
off  by  an  inflainmatoiy  action,  just  as  they  would  if  any  extraneous  sub- 
stance, as  a  piece  of  wood,  were  thrust  in  amongst  them.  But  the  ulti- 
mate result  of  the  action  thus  set  up  is  not  limited  to  the  separation  of 
the  dead  bone,  but  extends  to  the  formation  of  material  destined  to  re- 
pair the  loss  of  substance  occasioned  by  the  separation  and  extrusion  of 
the  dead  bone. 

Tubular  or  central  necrosis  consists  of  the  death  of  that  portion  of 
bone  which  lies  in  immediate  contiguity  to  the  medullary  canal.  It  is 
usuall3^  the  result  of  osteo-mj^elitis,  and  is  common  in  stumps.  (Fig. 
14,  vol.  i.  p.  72.) 

In  peripheral  necrosis  of  the  shafts  of  the  long  bones,  as  of  the  femur 
or  tibia,  the  inflammatory  symptoms  just  indicated  are  well  marked,  and 
the  disease  usually  runs  a  rapid  course  up  to  the  period  of  tire  formation 
and  discharge  of  the  abscess.  In  the  case  of  central  necrosis,  the  pain 
is  usually  more  severe  than  in  the  former  case,  and  is  peculiarly  deep- 
seated  and  throbbing,  being  especially  intense  at  night.  The  limb  be- 
comes very  oedematous,  red,  and  glazed ;  the  bone  enlarges  greatly,  and 
abscess  at  last  forms,  which  spreads  widely  in  the  planes  of  areolar 
tissues,  undermining  the  muscles,  and  producing  general  destruction  of 
the  limb,  the  tissues  of  which  become  rigid  and  condensed,  having  sinuses 
leading  down  through  them.  On  introducing  a  probe  into  the  channels, 
the  instrument  passes  through  apertures  into  the  bony  case,  termed 
Cloacae  (Fig.  408),  at  the  bottom  of  which  the  dead  bone  will  be  felt 
rough  and  bare.  Though  this  is  the  general  condition  that  occurs  in. 
central  necrosis,  it  occasionally  but  rarely  happens  that  a  small  portion 
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of  some  of  the  internal  lamellre  of  the  bone  dies,  and,  being  included  in 
a  greatly  thickened  case  of  new  bone,  gives  rise  to  symptoms  of  osteitis, 
or  closely  resembling  those  of  circumscribed  abscess  of  bone,  but  not 
to  those  characterising  necrosis. 

When  the  whole  thickness  of  a  shaft  dies,  the  symptoms  are  always  of 
a  very  acute  kind,  the  extent  and  gravity  of  the  inflammatory  and  sup- 
purative condition  being  proportioned  to  the  amount  of  bone  that  loses 
its  vitality.  The  articular  ends  usually  escape,  tliough  even  these  some- 
times become  affected,  and  the  joints  involved.  The  reason  why  the 
necrosis  nsuallj^  limits  itself  to  the  shaft  is  that  its  vascular  supply  is 
distinct  from  that  of  the  epiph3'ses,  which  draw  their  blood  from  the 
articular  arteries.  The  disease,  therefore,  in  attacking  them,  would  have 
to  enter  a  new  vascular  area.  When  the  short  cancellated  bones  or  the 
articular  ends  of  long  bones  become  the  seat  of  necrosis,  it  commonly 
happens  that  the  disease  is  far  more  chi'onic  than  in  the  other  cases.  In 
these  cases  the  necrosis  is  associated  with  caries ;  the  dead  portion  of 
bone  being  a  small  round  mass  lying  in  a  vomica  or  carious  cavity.  The 
shaft  is  not  implicated  ;  abscess  forms,  which  at  first  may  not  reveal  its 
true  nature,  or,  being  preceded  by  continual  pain,  may  be  looked  upon 
as  a  disease  of  rheumatic  character.  Suppuration  at  last  occurs,  some- 
times rapidly  opening  into  the  neighboring  joint,  and  disorganising  it 
with  extreme  constitutional  disturbance ;  but  more  commonly  it  runs  a 
very  chronic  course.  On  passing  the  probe  down  the  fistulous  openings 
that  lead  through  the  indurated  and  thickened  soft  parts,  an  aperture 
may  usually  be  I'elt  in  the  bone,  at  the  bottom  of  which  lies  a  necrosed 
mass  not  larger  than  a  hazel-nut,  surrounded  by  carious  bone. 

Acute  necrosis  especially  attacks  the  shafts  of  the  tibia  and  femur.  In 
these  cases  violent  and  deeply  seated  pain  occurs  in  the  limb,  which 
becomes  generally  inflamed,  with  much  redness  and  great  swelling.  Ab- 
scess soon  forms  along  the  whole  line  of  bone  between  it  and  the  perios- 
teum ;  and  great  constitutional  disturbance  ensues,  which  may  lead  to 
removal  of  limb  as  the  only  means  of  saving  life.  This  form  of  necrosis 
chiefly  occurs  in  young  and  cachectic  subjects,  usually  as  a  sequel  of  a 
febrile  attack,  such  as  scarlatina  or  typhoid  fever,  or  from  exposure  to 
severe  cold.  I  have  also  seen  it  occur  as  a  senile  disease  in  the  tibia,  the 
humerus,  and  in  the  fibula  of  persons  of  an  advanced  age,  from  sixty-five 
to  seventy-five  years.  In  these  patients  the  necrosis  has  set  in  suddenly, 
without  any  obvious  exciting  cause  ;  but  with  intense  pain,  subpei'iosteal 
abscess,  and  inflamed  (Edematous  swelling  of  the  limb,  whicli  I  have 
more  than  once  seen  mistaken  for  gout. 

In  acute  necrosis,  the  disease  usually  stops  short  at  the  line  of  junc- 
tion between  the  shaft  and  epiph3'ses.  Hence,  and  for  the  reason  already 
stated,  the  joints  escape  in  the  mnjority  of  instances.  The  prognosis  of 
the  case  will  mainly  depend  on  this.  If  the  joints  escape,  the  sequestrum 
will  separate,  and  a  sound  limb  ma}'' result;  if  they  become  involved, 
amputation  is  inevitable. 

On  examination  after  the  abscess  has  been  opened,  tlie  bone  will  be 
found  white,  opaque,  and  dead-looking:  the  periosteum  is  detached,  new 
bone  is  deposited,  the  surrounding  parts  are  infiltrated,  and,  usually, 
suppuration  has  taken  place  around  the  bone  through  its  whole  length, 
if  the  patient  be  young,  or  in  the  circumference  if  he  be  old.  In  many 
cases,  especially  in  children,  the  articular  ends  escape,  the  necrosis  being 
confined  to  the  shaft  of  the  bone,  which  will  be  found  to  be  detached 
from  one  or  both  epiphyses.  To  these  the  periosteum  of  the  shaft,  greatly 
thickened,  still  remains  adherent,  and  will  become  the  organ  for  tlie  re- 
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production  of  the  bone.  In  extreme  cases,  more  particularly  in  old 
people,  the  articular  ends  are  involved,  and  the  joints  secondarily  affected 
and  disorganised. 

Separation  of  the  Dead  Bone. — The  process  of  separation  of  the 
dead  hone,  and  the  formation  of  a  nevA-^  osseous  tissue  to  supply  the  place 
of  that  which  is  necrosed,  are  most  interesting  phenomena.  The  separa- 
tion of  the  dead  bone,  or  its  Exfoliation^  is  precisely  similar  to  the  mode 
in  which  a  slough  in  soft  tissue  separates,  the  only  difference  being  the 
time  required.  Inflammatory  action  is  set  up  so  as  to  form  a  true  line 
of  demarcation  and  of  separation  in  the  substance  of  the  bone  which  is 
still  living,  and  which  is  immediately  contiguous  to  that  which  has  lost 
its  vitality.  In  this  way  a  groove  is  gradually  deepened  around  the  edge 
of  the  sequestrum,  by  the  absoi-ption,  or  rather  disintegration,  of  the 
earthy  matter  of  the  living  bone,  which  is  carried  off  by  the  pus  formed 
in  the  course  of  the  procees  ;  this  pus,  according  to  B.  Cooper,  contains 
2|-  per  cent,  of  phosphate  of  lime.  Along  this  gradually  deepening  line 
of  separation,  plastic  matter  is  thrown  out,  from  which  granulations  are 
formed  that  constitute  a  barrier,  as  it  were,  between  the  living  and  the 
dead  bone,  and  extending  into  the  under  surface  of  the  sequestrum,  be- 
come so  implanted  in  the  hollows  and  dejjressions  which  are  there  found, 
that  this  may  continue  to  be  firmly  attached  to  the  subjacent  living  bone 
after  all  osseous  connection  between  them  has  ceased.  This  process  of 
exfoliation  may  often  be  beautifully  seen  in  the  separation  of  the  outer 
table  of  the  skull  in  cases  of  necrosis  of  that  bone.  When  occurring  be- 
tween the  shaft  and  articular  ends  of  a  long  bone,  the  process  is  precisely 
similar,  though  the  line  of  separation  is  not  quite  so  regular. 

When  once  the  dead  bone  has  been  detached  by  the  formation  of  this 
line  of  separation,  nature  takes  steps  for  its  ultimate  removal  from  the 
liody.  There  is  no  evidence  that  it,  in  any  circumstances,  undergoes 
absorption  to  any  great  extent;  although,  as  Paget  and  Billroth  remark, 
that  portion  whicli  remains  in  contact  with  proliferating  granulations 
may  undergo  a  certain  amount  of  diminution.  Miescher  has  shown  that 
the  detachment  of  small  scales  of  bone  may  take  place  by  the  disinte- 
gration of  their  substance  by  a  pi'ocess  of  "insensible  exfoliation,"  as 
he  terms  it.  This  process  is  a  purely  mechanical  or  physical  one,  and 
probably  goes  on  in  all  dead  bone  that  is  in  contact  with  pus,  just  as  we 
see  it  take  place  in  the  ivory  pegs  used  in  the  treatment  of  ununited 
fracture.  This  disintegration  of  the  surface  of  the  dead,  together  with  the 
absorption  of  the  margin  of  the  living  bone,  in  the  formation  of  the  line 
of  separation,  explains  the  fact  that  the  sequestrum  will  always  be  found 
to  be  of  much  smaller  size  than  the  cavity  in  which  it  is  lodged.  The 
ultimate  expulsion  of  tiie  loosened  or  exfoliated  sequestrum  is  effected 
by  the  growth  of  the  granulations  below  it  pushing  it  off  the  surface,  or 
out  of  the  cavit}'  in  which  it  lies.  When  the  necrosed  bone  is  pein- 
pheral^  it  will  be  readily  thrown  off  in  this  way,  although  it  may  for  a 
time  be  fixed  and  entangled  by  the  mere  pressure  and  extension  of  the 
granulations.  When  the  sequestrum  is  inoaginated  within  old  or  new 
bone,  the  process  of  elimination  is  necessarily  very  tardv,  and  may  be 
difficult  or  impossible  without  surgical  aid. 

The  time  required  for  the  exfoliation  and  separation  of  dead  bone 
varies  greatly.  When  it  is  superficial  and  small  in  size,  a  fevv  weeks  may 
suffice ;  but  when  the  long  or  flat  bones,  as  the  femur,  the  scapula,  or 
the  ilium,  are  affected,  the  process  may  be  extended  over  several  years, 
and  may  terminate  in  the  death  of  the  patient  from  exhaustion  before  it 
is  concluded;  the  constitution  being  harassed  and  worn  out  by  hectic 
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induced  by  profuse  suppuration.  Or  the  disease  may  fall  into  a  chronic 
state,  the  limh  becoming  rigid,  and  the  tissues  much  condensed,  with 
fistulous  apertures  leading  down  to  exposed  but  attached  bone,  and  thus 
being  a  source  of  constant  annoyance  and  suffering  to  the  patient. 

Reparative  Process The  reparative  process  adopted  by  nature 

for  the  restoration  of  the  integrit}'  of  the  bone,  a  portion  of  which  has 
necrosed,  varies  according  to  the  extent  of  the  loss  of  substance.  When 
the  outer  lamellae  alone  are  necrosed,  new  bone  is  deposited  by  the  sur- 
rounding periosteum,  and  the  depression  that  has  formed  on  the  surface  of 
the  old  bone  is  filled  up  by  a  kind  of  cicatricial  fibrous 
tissue,  which  ultimately  ossifies.  If  tlie  whole  of  the 
inner  lamellae  of  the  shaft  die,  constituting  central  ne- 
C7-osiii^  the  outer  la3'ers  of  bone  become  greatly  consoli- 
dated and  tliickened  by  osseous  matter  deposited  from 
the  periosteum  ;  in  which,  in  the  majority  of  cases,  the 
circular  or  oval  apertures  termed  Cloacse  form  for  the 
ultimate  extrusion  of  the  sequestrum  (Fig.  408).  In 
some  cases,  however,  no  cloacse  form,  the  dead  bone 
continuing  to  be  incased  in  the  thickened  outer  laj-ers. 
When  the  wliole  of  a  shaft  dies,  the  reproduction  takes 
place  from  various  sources,  principally  from  the  perios- 
teum, which  is,  indeed,  essentially  the  organ  of  repro- 
duction of  bone,  and  perhaps  from  the  medullary  mem- 
brane, if  tliat  be  left;  these  become  thickened,  vascu- 
lar, and  detached  from  the  necrosed  bone.  That  the 
periosteum  takes  the  principal  share  in  the  reproduc- 
tion is  evident  from  the  fact  that,  where  it  is  deficient 
or  has  been  destroj'ed,  apertures  {cloacae)  are  left  in 
the  case  of  new  bone  ;  and  if  it  be  removed  altogetlier, 
osseous  tissue  is  either  not  thrown  out  at  all,  or  most 
sparingly  by  the  contiguous  old  bone,  or  by  the  epi- 
physes. .The  soft  tissues,  also,  of  the  limb  generally, 
if  thick,  as  in  the  thigh,  contribute  to  the  formation  of 
plastic  matter,  which  gradually  ossifies,  and  so  tends  to 
strengthen  the  new  case  ;  and,  lastly,  the  articular  ends 
of  the  old  bone,  still  preserving  their  vitality,  consti- 
tute most  important  agents  in  the  reparative  process, 
throwing  out  sufficient  osseous  matter  to  consolidate 
themselves  firmly  to  the  new  shaft  that  is  formed. 
The  importance  of  the  perio.steum  as  the  organ  of  regeneration  of  bone 
after  the  removal  of  the  osseous  structures,  whether  experimentally  or 

surgically  by  .resection,  or  by  necro- 
sis, has  been  conclusively  demon- 
strated by  Oilier  of  Lyons.  This 
Surgeon  has  shown  by  many  ingeni 
ous  experiments,  that  in  tlie  loweu 
animals  reproduction  of  a  whole 
bone  may  take  place,  as  in  the  case 
of  the  radius  in  rabbits  and  pigeons, 
after  it  has  been  removed  from 
within  the  periosteum  ;  and  that,  if 
the  periosteum  be  dissected  off"  in 
slips,  and  twisted  here  and  there  be- 

Fig.  409.-Eeproduction  of   Lower  J^wafter  t^^Cn    the  fflUScleS  of  the    limb,  nCW 

Phosphorus-Necrosis.  bouc    of    various    shapcs    may   be 


Fig.  408.  — Cential 
Necrosis.  New  bone 
with  Cloaca  ;  iuclu- 
ded  Sequestrum. 
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formed  on  and  by  this  partially  detached  membrane.  He  has  farther 
shown  that,  althongh  in  man,  after  operations  and  disease,  new  bone  may 
be  formed  by  the  contiouous  osseous  tissue,  and  even  by  tlie  neighboring 
soft  parts,  3'et  the  periosteum  is  essentially  the  organ  of  the  regenera- 
tion of  bone  :  thus  confirming,  by  new  and  ingenious  experiments,  and 
by  additional  observations,  the  views  tliat  have  just  been  expressed. 
The  whole  of  a  necrosed  bone  ma}^,  after  separation,  be  reproduced  by 
the  periosteum.  This  is  admirably  illustrated  by  the  annexed  drawing, 
taken  from  the  photograph  of  a  preparation  in  the  museum  of  Dr.  J. 
Wood  of  New  York.  The  whole  of  the  inferior  maxilla  had  separated 
as  the  result  of  phosphorus  disease;  the  patient,  a  girl,  lived  for  three 
years,  the  lower  jaw  having  been  reproduced  as  a  perfect  ring  of  bone, 
as  represented  in  Fig.  409. 

Thus  it  w\\\  be  seen  that  the  new  bone  is  formed  by  the  vascular  and 
healthy  tissues  generally  that  surround  the  seat  of  disease,  though  in 
this  reparative  action  the  periosteum  and  the  medullary  membrane  take 
the  chief  share,  the  epiphyses  and  old  bone  the  next,  and  the  areolar 
tissue  of  tiie  limb  but  a  very  secondary  and  supplemental  part.  In 
acute  necrosis,  there  is  no  time  for  complete  reparative  action  to  take 
place;  but  the  periosteum  will  be  found  much  thickened  and  vascular, 
separated  from  the  dead  bone,  and  occasionall}'  lined  with  scales  of  new 
ossific  matter,  the  first  step  towards  the  reproduction  of  a  new  shaft. 

The  new  bone  deposited  on  those  parts  of  the  surface  of  the  shaft 
from  which  the  scales  of  the  old  osseous  tissue  have  been  separated,  or 
enveloping  the  sequestrum  when  the  whole  thickness  of  the  shaft  be- 
comes necrosed,  is  at  first  rough,  porous,  cancellated,  and  very  vascular  ; 
after  a  time  it  gradually  becomes  more  compact  and  harder,  at  the  same 
time  that  it  assimilates  in  bulk  and  shape  to  the  bone  whose  place  it 
takes.  The  case  of  new  bone,  which  necessarily  exceeds  in  circumfer- 
ence the  old  bone,  as  this  is  included  within  it,  graduall_y  contracts  both 
in  texture  and  in  size,  becoming  firmer  and  smaller  after  the  removal  of 
the  sequestrum;  and,  the  cloacae  closing  so  soon  as  all  dead  bone  has 
been  extruded,  it  eventually  acquires  the  proper  size  and  shape  of  the 
bone;  the  medullary  canal  even  becoming  lined  by  a  proper  membrane 
formed  in  it.  In  this  way,  restoration  of  the  whole  of  the  shaft  of  many 
of  the  long  bones,  such  as  those  of  the  arm,  forearm,  and  leg,  will  take 
place,  provided  always  the  epiphyses  have  been  left  untouched  by  dis- 
ease. If  one  or  other  of  these  have  been  destroyed,  all  power  of  repair 
seems  to  l)e  lost. 

The  new  bone  usually  forms  with  a  rapidity  tiiat  keeps  pace  with  the 
death  and  separation  of  the  old  bone.  In  acute  cases  of  necrosis,  in 
which  amputation  has  been  performed  but  a  few  weeks  after  the  setting 
in  of  the  disease,  a  thick  layer  of  new  bone  will  sometimes  be  found 
under  the  periosteum ;  but  in  some  instances,  when  the  whole  of  a  shaft 
is  necrosed,  the  new  case  is  not  completed,  or  has  not  become  attached 
to  the  articular  ends  before  these  are  separated  from  the  shaft.  In  other 
cases,  though  complete,  it  has  not  sufficient  strength  to  resist  the  con- 
tractions of  the  muscles  of  the  limb;  in  these  circumstances,  it  may 
spontaneously  fracture — an  accident  that  I  have  seen  happen  both  in  the 
femur  and  the  tibia — or  may  become  shortened  or  bent.  In  other  in- 
stances, again,  when  the  periosteum  is  deficient,  new  bone  does  not  form 
(Fig.  410) ;  but,  as  the  sequestrum  separates,  the  limb  becomes  short- 
ened, loose,  deformed,  and  useless. 

Treatment. — In  the  treatment  of   necrosis,  the  indications  to  be 
accomplished   are  sufficiently  simple,  though  the  mode  in  which  they 
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hfive  to  be  carried  out  often  requiies  much  patience  and 
skill  on  the  part  of  the  Surgeon. 

The  first  point  to  be  attended  to  is  to  remove  any  con- 
stitutional, or  local  cause  that  has  occasioned  or  keeps  up 
the  disease  ;  unless  this  be  done,  it  is  clear  that  the  whole 
of  the  rest  of  the  treatment  must  be  ineffectual.  Thus, 
for  instance,  if  the  death  of  the  bone  appear  to  result 
from  scrofula  or  syphilis,  those  conditions  must  be  cor- 
rected. So  again,  if  it  arise  in  the  lower  jaw  from  the 
fumes  of  phosjihorus,  the  patient  luust  necessarily  be 
removed  from  tlieir  influence  ;  or,  if  it  be  threatened  in 
consequence  of  denudation  of  bone,  the  best  mode  of 
prevention  will  be  to  lay  down  the  flaps  of  integument, 
and  so  cover  tiie  exposed  surface.  Abscess  should  be 
opened  as  soon  as  it  has  fairly  formed.  The  early  and 
free  opening  of  purulent  collections  is  especiallj^  impera- 
tive when  they  are  suJyperiosteal.  In  these  cases  the 
constitutional  irritation  occasioned  by  the  confined  pus 
is  often  so  intense,  more  particularl}'  in  children  of  feeble 
constitution,  that  life  is  threatened,  and  can  only  be 
preserved  by  the  evacuation  of  the  pus  from  the  midst 
of  the  tense  structures  between  which  it  lies. 

Removal  of  the  Sequestrum. — After  the  cause  has, 
in  this  vvay,  been  removed  or  counteracted,  the  separation 
of  the  sequestrum  should  be  left  as  much  as  possible  to 
the  unaided  efforts  of  nature.  The  less  tlie  Surgeon  inter- 
feres with  this  part  of  the  process  the  better;  for,  as  has 
justly  been  observed  by  Wedemeyer,  the  boundaries  of  the 
necrosis  are  known  to  nature  only,  and  the  Surgeon  will 
most  probably  either  not  reach,  or  he  will  pass  altogether 
beyond  them.  Here  much  patience  will  be  required  for 
many  weeks  or  months;  and  the  utmost  the  Surgeon  can 
do  is  to  attend  to  the  state  of  the  patient's  health,  treating  him  carefully 
upon  general  principles,  removing  inflammatory  mischief  by  appropriate 
means,  opening  abscesses  as  the_y  form  in  the  limb,  and  at  a  later  period, 
supporting  the  patient's  strength  by  good  diet,  tonics,  and  general  treat- 
ment, calculated  to  bear  him  up  against  the  depressing  and  wasting  in- 
fluence of  continued  suppuration,  and  of  the  irritation  induced  by  the 
disease. 

So  soon  as  a  sequestrum  has  been  detached  from  the  adjacent  or 
underlying  bone,  by  the  proper  extension  of  the  granulating  line  of 
separation,  the  Surgeon  must  proceed  to  its  removal.  In  most  cases  it 
is  suflficiently  easy,  when  the  necrosis  is  superficial,  to  ascertain  that 
this  separation  has  taken  place,  as  the  flat  end  of  a  probe  may  be  pushed 
under  the  edge  of  the  detached  lamina.  When,  however,  the  sequestrum 
is  deeply  seated,  it  is  not  always  so  easy  to  ascertain  that  the  separation 
has  occurred;  though,  in  the  majority  of  cases,  the  introduction  of  a 
jjrobe  through  one  of  the  fistulous  openings  leading  to  the  necrosed  bone, 
and  firm  pressure  exercised  upon  this,  will  enable  the  Surgeon  to  detect 
that  degree  of  mobility  which  is  characteristic  of  looseness.  In  other 
cases,  however,  the  sequestrum,  though  completely  removed  from  all 
osseous  connections,  still  continues  to  be  fixed  by  the  pressure  of  the 
surrounding  granulations,  and  by  the  extension  of  its  spicula  into  the 
corresponding  cavities  of  the  new  osseous  case.  This  especially  happens 
when  the  sequestrum  is  central  and  invaginated,  and  the  cloacas  leading 
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to  it  of  such  small  size  that  but  a  limited  portion  of  it  is  exposed. 
Here  a  more  careful  examination  will  be  required  ;  and  its  looseness  may 
sometimes  be  determined  by  pressing  upon  it  with  a  probe  in  a  kind  of 
jerking  manner,  or  by  introducing  two  probes  through  different  cloacse, 
at  some  distance  from  one  another,  and  alternately  bearing  upon  the 
exposed  bone  with  one  or  other  of  them.  Then,  again,  if  the  sound 
elicited  by  striking  the  end  of  the  probe  against  the  sequestrum  be  a 
peculiarl}'  hollow  one,  the  detachment  of  the  bone  may  be  suspected. 
The  duration  of  the  disease,  also,  will  probably  throw  some  light  upon 
the  probable  state  of  things  inside  the  new  case. 

The  separation  of  the  sequestrum  having  been  ascertained,  the  Sur- 
geon must  adopt  measures  for  its  extraction.  If  the  necrosis  be  peri- 
pheral^ all  that  is  necessary  is  to  make  an  incision  down  it  through  the 
soft  parts,  either  by  directl}'  cutting  upon  it  or  by  slitting  up  sinuses 
with  a  probe-pointed  bistour^^,  and  then  to  remove  it  with  a  pair  of  for- 
ceps, or  to  tilt  it  off  the  bed  of  granulations  on  which  it  is  lying,  by 
introducing  the  end  of  an  elevator  beneath  its  edge. 

When  the  necrosis  is  central,  the  sequestrum  being  imbedded  in  the 
new  case,  or  covered  in  by  old  bone,  the  operative  procedures  for  its  re- 
moval are  of  a  more  complicated  character.  The  difhculties  here  consist 
in  some  cases  in  the  depth  from  the  surface,  and  in  the  obstacle  offered 
by  its  passage  through  the  soft  parts;  and  in  others,  in  the  length  and 
magnitude  of  the  sequestrum  in  proportion  to  the  small  size  of  the 
cloacse,  and  in  tlie  manner  in  which  it  lies  in  a  parallel  direction  to  these 
openings.  In  cutting  down  upon  the  bone,  the  Surgeon  must  be  guided 
by  the  direction  and  the  course  of  the  fistulous  tracks  that  lead  to  the 
principal  apertures  in  the  new  case,  the  incisions  being  carried  in  the 
axis  of  the  limb,  and  carefully  directed  away  from  large  blood-vessels 
and  nerves.  In  many  instances,  however,  the  hseniorrhage  is  somewhat 
abundant,  in  consequence  of  the  injected  state  of  the  tissues  furnishing 
a  copious  supply  of  blood,  and  their  rigid  condition  preventing  retrac- 
tion of  the  vessels  ;  this,  however,  may  be  arrested  by  a  tourniquet,  or 
by  the  pressure  of  an  assistant's  fingers,  and  will  soon  gradually  cease 
of  itself.  Esmarch's  bloodless  method  will  be  found  a  great  assistance 
in  these  operations.  The  bone  having  been  freely  exi)osed,  it  will  some- 
times be  found  that  the  cloacae  are  of  sufficient  size  to  allow  the  ready 
extraction  of  the  sequestrum.  But  in  the  majority  of  cases,  this  cannot 
be  done  at  once,  and  the  apertures  must  be  enlarged,  either  with  the 
gouge  or  the  trephine,  according  to  the  density  of  the  new  case,  and  the 
amount  of  room  required.  Occasionall}^,  when  two  cloacse  are  close  to 
one  another,  the  intervening  bridge  of  bone  may  very  conveniently  be 
removed  by  means  of  cutting  pliers,  of  different  sha[)es  (as  in  Figs.  411, 
412,  and  413),  or  by  means  of  a  Hey's  or  a  straight  narrow  saw  having 
a  movable  back  to  stiffen  tiie  blade  (Fig.  415),  and  space  thus  given  for 
the  extraction  of  the  sequestrum.  Very  convenient  pliers  for  this  pur- 
pose are  those  represented  in  Fig.  414.  They  are  made  with  gouge  ends, 
and  hence  may  be  termed  gouge-forcejos.  I  have  found  them  extremely 
serviceable  in  many  operations  upon  tlie  bones.  Care,  howevei",  should 
be  taken  not  to  remove  more  of  the  new  case  than  is  absolutely  neces- 
sary, as  the  aperture  so  made  in  it  will  not  be  filled  up  again  by  osseous 
matter,  but  will  be  closed  by  fibrous  tissue,  and  thus  the  ultimate  sound- 
ness of  the  limb  might  be  endangered.  For  the  extraction  of  the  seques- 
trum the  most  convenient  instrument  is  a  pair  of  strong  necrosis-forceps, 
well  roughened  at  their  extremity,  and  straight  or  bent  as  the  case  may 
require  (Fig.  416).     Occasionally  the  sequestrum  is  so  shaped  and  placed 
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that  it  cannot  be  seized  with  this  instrument;  in  tliese  circumstances  it 
will  be  useful  to  drive  a  screw-probe  (Fig.  90)  into  it,  by  wliich  it  may 


Fig.  411.  Fig.  412.  Fig.  413. 

Cutting  Pliers  for  removing  Necrosed  Bone. 


Fig.  414. 
Gouge-Forceps. 


Fig.  415. — Straight  Saw  for  removing  Necrosed  Bone. 


Fig.  416. — Necrosis-Forceps. 


either  be  extracted,  or  so  fixed  as  to  admit  of  seizure  and  removal  by 
the  forceps.  In  some  cases,  additional  and  convenient  purchase  maj'^  be 
given  to  the  dead  bone,  by  fixing  a  bone-forceps,  such  as  is  represented 
in  Fig.  417,  firmly  into  it.     If  tlie  sequestrum  be  too  large  to  be  removed 


Fig.  417. — Bone-Forceps. 


entire  through  the  cloaca,  it  may  perhaps  best  be  extracted  piecemeal, 
having  been  previously  divided  by  passing  the  points  of  narrow  but 
strong  cutting  pliers  into  the  interior  of  the  bone. 
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After  the  removal  of  the  sequestrum,  a,  smooth  hollow  cavity  will  be 
left  in  the  new  case,  from  the  bottom  and.  sides  of  wJiich  blood  usually 
wells  up  freely,  issuing  abundantly  from  the  vascular  bone,  and  from 
the  granulations  lining  its  interior.  Should  this  haemorrhage  be  at  all 
troublesome,  pressure  will  alwa3's  sufficiently  arrest  it.  Lint  must  then 
be  lightly  introduced  into  the  bottom  of  the  wound,  and  the  part  ele- 
vated ;  a  good  deal  of  inflammation  is  frequently  set  up  after  the  opera- 
tion, but  that  must  be  combated  on  general  principles.  If  the  sequestrum 
have  been  a  long  one  and  have  involved  the  greater  part  of  the  shaft  of 
the  bone,  it  may  happen  that  the  new  case  has  not  sufficient  strength  to 
maintain  the  limb  of  its  proper  length  and  shape,  and  that  it  will  bend 
or  break  under  the  action  of  the  forces  and  weight  to  which  it  is  sub- 
jected. In  order  to  prevent  this  accident,  it  will  be  necessar^'^  to  put  it 
up  in  light  splints,  or  in  a  starched  bandage.  After  the  removal  of  the 
dead  bone,  tlie  sinuses  will  speedily  close,  and  the  limb  eventual!}'  re- 
gain its  normal  size  and  shape. 

Amputation — If  the  necrosed  bone  be  so  situated  that  it  cannot  be 
removed,  occupying  too  great  an  extent  and  continuing  to  be  firmly 
fixed  ;  and  if  at  the  same  time  the  patient's  health  have  been  worn  down 
by  constant  discharge,  and  symptoms  of  hectic  come  on  ;  or  if  the  limb 
have  generally  been  greatly  disorganised  by  the  morbid  processes  going 
on  in  it,  recourse  must  be  had  to  amputation  as  a  last  resource.  It  is 
especially  in  the  lower  third  of  the  thigh-bone  that  these  severe  forms 
of  necrosis  occur,  necessitating  amputation  of  the  limb.  When  necrosis 
aflfects  the  flat  posterior  surface  of  this  bone  above  the  condjdes,  a  special 
source  of  danger  occurs  in  the  possibility  of  the  sequestrum  causing  ulcer- 
ation or  wound  of  popliteal  artery.  In  cases  of  this  kind,  suddenly'  fatal 
hemorrhage  might  occur.  Should  the  haemorrhage,  though  abundant, 
not  be  fatal,  what  course  should  the  Surgeon  adopt  in  sncii  cases  ? 
Should  he  attempt  to  ligature  the  vessel,  or  should  he  amputate  the 
limb  ?  The  line  of  practice  must,  I  think,  be  determined  b}^  the  condi- 
tion of  the  -limb  itself  and  by  the  state  of  the  patient's  health.  If  these 
be  both  tolerably  good,  the  limb  not  too  much  disorganised,  and  the 
powers  of  the  sj^stem  not  too  much  reduced  by  hectic,  an  attempt  might 
be  made,  by  slitting  up  the  sinuses,  to  expose  and  secure  the  popliteal 
arter}^  at  the  seat  of  injury  in  it,  and,  by  ligaturing  it,  to  save  life  and 
limb.  But  should  this  attempt  fail,  as  I  have  known  happen,  or  should 
it  not  be  thought  prudent  to  make  it,  owing  to. the  low  state  of  the 
patient's  strength,  or  the  disorganised  condition  of  the  limb,  amputation 
must  be  done  without  delay.  As  an  idiopathic  disease,  necrosis  of  the 
tibia  requiring  amputation  is  rarely  met  with  ;  but  when  it  is  the  result 
of  bad  compound  fractures,  or  of  other  serious  injuries,  removal  of  the 
limb  may  become  imperative.  In  acute  necrosis  of  the  lower  end  of  the 
thigli,  or  of  the  shaft  of  the  tibia  involving  the  contiguous  joints,  and 
attended  by  deep  and  extensive  abscess  of  the  limb,  amputation  is  im- 
perative. 

Resection  of  the  whole  of  the  necrosed  bone  may  be  advantageously 
performed  in  such  cases  as  those  of  the  metacarpal  and  metatarsal  bones, 
or  in  those  of  the  forearm  or  leg,  where  sufficient  stability  of  limb  is 
secured  by  the  remaining  bone  or  bones  to  leave  an  useful  member. 
The  diseased  bone  may  be  thus  removed  in  necrosis  of  the  ungual  pha- 
lanx occurring  from  whitlow,  where,  by  the  excision  of  the  dead  bone, 
the  end  of  the  finger  may  be  preserved  ;  also  in  necrosis  of  some  of  the 
metatarsal  and  tarsal  bones,  or  those  of  the  fore-arm,  the  inferior  maxilla, 
and  the  fibula.  . 
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The  remarks  that  I  have  hitherto  made  apply  chiefly  to  necrosis  of  the 
long  bones  of  the  extremities..  As  tliere  are  a  few  special  considerations 
connected  with  the  necrosis  of  the  flat  bones,  we  will  now  consider  these 
briefly. 

Necrosis  of  the  Sternum,  Scapula,  or  Bones  of  the  Pelvis, 
is  an  excessively  tedious  process,  there  being  but  very  little  tendency 
to  the  formation  of  the  line  of  separation  and  the  detachment  of  the 
sequestrum,  which  will  continue  bare,  rough,  and  adherent  for  many 
years.  Should  it  be  so  situated  that  it  can  be  removed,  it  must  be  ex- 
cised, even  though  not  detached.  When  the  ilium  and  pelvic  bones  are 
aflTected  independently  of  the  hip-joint,  it  is  seldom  that  any  operative 
measure  can  be  employed  with  advantage:  here  we  must  leave  the 
patient  to  the  chance  of  the  bone  being  at  length  so  loosened  as  to  admit 
of  extraction.  In  some  cases,  however,  if  the  disease  be  limited  to  a 
portion  of  the  crest  of  the  ilium,  or  to  the  tuber  ischii,  the  dead  bone 
may  be  removed ;  although  in  these  instances  it  not  uncommonly  hap- 
pens that  disease  of  a  similar  kind  exists  elsewhere  about  the  sacrum  or 
spine,  that  will  eventually  destroy  the  patient.  In  a  case  in  which  I 
removed  a  portion  of  the  crista  ilii  for  necrosis  that  was  apparently 
confined  to  that  bone,  it  was  found,  on  the  patient  dying  some  weeks 
afterwards  of  erysipelas,  that  the  lumbar  vertebrae  were  also  diseased. 
Of  late  years,  considerable  portions  of  the  pelvis  have  been  successfully 
excised  for  necrosis,  as  will  be  more  fully  mentioned  when  I  come  to 
speak  of  excision  of  the  hip-joint.  The  tuber  ischii,  when  aflfected,  may 
readily  be  extirpated. 

Necrosis  of  the  Cranial  Bones  is  of  frequent  occurrence  as  the 
result  of  struma  or  syphilis,  or  the  two  conditions  conjoined.  When 
met  with  in  children,  it  is  usually  strumous,  often  occurring  after  measles 
or  scarlet  fever;  in  adults  it  is  usually  syphilitic,  though  by  no  means 
invariably  so,  being  sometimes  the  result  of  blows  in  people  of  other- 
wise healthy  constitutions.  There  are  four  situations  in  which  necrosis 
of  the  cranial  bones  may  occur,  viz.,  in  the  vault  of  the  skull,  the  frontal 
bone,  the  temporal  bone,  or  in  the  sphenoid  and  ethmoid  bones.  When 
idiopathic  necrosis  affects  the  vault,  it  is  usually  syphilitic;  when  it 
occurs  in  the  other  situations,  especially  in  the  temporal  bone,  it  is 
commonly  strumous. 

Three  forms  of  necrosis  affect  the  cranial  bones.  In  one  case,  the  outer 
table  is  alone  affected:  this  perishes,  separates,  and  exfoliates;  granula- 
tions then  spring  up  from  the  outer  surface  of  the  inner  table,  and  a 
process  of  repair  is  thus  established.  In  the  second  form  of  the  disease, 
the  whole  thickness  of  the  skull  necroses,  separates  from  the  dura  mater 
and  surrounding  healthy  bone  in  the  usual  way,  and  may  be  detached  in 
large  irregularly  shaped  pieces,  sometimes  of  large  size, occupying  several 
square  inches.  In  the  third  form,  the  necrosis  is  hard,  dry,  rough,  and 
pitted  or  worm-eaten,  penetrating  through  the  diploe  to  the  inner  table, 
separating  very  slowly,  and  lasting  an  indefinite  period. 

HesuUs — In  necrosis  of  the  cranial  bones,  there  is  always  the  special 
danger  of  extension  of  morbid  action  to  the  membrane  of  the  brain,  and 
the  consequent  occurrence  of  inflammatory  effusion  within  the  skull, 
leading  to  convulsions,  coma,  and  death.  This  danger  is  greatest  when 
the  petrous  portion  of  the  temporal  l)one  is  affected,  as  the  structure  of 
this  bone  is  homogeneous,  and  the  dura  mater  is  continuous  with  the 
lining  of  the  cavities  by  which  it  is  perforated.  Cerebral  complication 
is  less  likely  to  occur  when  the  frontal  bone  is  the  seat  of  disease,  more 
particularly  the  lower  part  of  this  bone,  where,  by  the  intervention  of 
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llie  frontal  sinuses,  tlie  anterioi*  wall  is  altogether  carried  away  from  the 
inner  table,  and  from  all  dangerous  proximity  to  the  membranes  of  tiie 
brain. 

The  Signs  of  necrosis  of  the  cranial  bones  are  ver3'  obvious.  When 
the  vault  or  foreliead  is  affected,  tliere  is  tenderness,  with  some  puffiness, 
and  gradual  elevation  of  the  scalp  into  an  abscess.  When  this  is  opened, 
the  necrosed  bone  may  be  felt  or  seen  lying,  dry  and  dark,  at  the  bottom 
of  a  sinus  or  unhealed  ulcer.  When  the  petrous  portion  of  the  tempo- 
ral bone  is  the  seat  of  the  disease,  there  will  have  been  ear-ache,  followed 
by  profuse  fetid  discharge  from  the  ear,  with  perforation  of  the  tympa- 
num, escape  of  the  ossicula  auditCis,  and  deafness.  When  the  spiienoid 
or  the  ethmoid  is  affected,  deep  pains  in  the  head,  persistent  oedema  of 
the  eyelids,  and  fetid  discharge  from  the  nose,  will  reveal  the  nature  and 
seat  of  the  mischief. 

The  Treatment  of  necrosis  of  the  cranial  bones  will  vary  according  to 
the  nature  and  the  seat  of  the  disease.  In  the  dry  pitted  variety,  ex- 
posing and  scraping  the  diseased  osseous  surface  or  the  application  of  a 
strong  solution  of  sulphuric  acid  will  often  bring  about  a  healthy  action, 
provided  the  disease  have  not  penetrated  too  deeply.  Should  there  be 
reason  to  think  that  the  inner  table  has  been  perforated,  it  will  probably 
be  safer  to  leave  the  case  to  the  reparative  processes  of  nature  than  to 
trephine.  If,  however,  the  anterior  wall  of  the  frontal  sinus  be  the  seat 
of  the  disease,  or  if  the  supraorbital  ridge  be  affected,  the  dry  and  rough 
bone  may  be  safely  removed,  as  I  have  on  more  than  one  occasion  had 
to  do,  by  the  application  of  the  trephine  in  the  first  instance,  and  of  the 
gouge  in  the  other  case.  When  exfoliating  necrosis  of  the  outer  table, 
or  of  the  whole  thickness  of  the  bone,  affects  the  vault  of  the  skull,  the 
loosened  plate  may  readily  be  lifted  off  its  granulating  bed  by  means  of 
the  elevator  or  forceps,  after  it  has  been  fairl}-  exposed. 

Necrosis  of  the  petrous  portion  of  the  temporal  bone  may  be  looked 
upon  as  an  incurable  disease,  which  is  usually  fatal  from  encephalitis. 
When  the  sphenoid  or  ethmoid  is  the  seat  of  necrosis,  little  can  usually 
be  done  by  operative  interference ;  though  in  the  latter  case  portions  of 
sequestrum  may  sometimes  be  extracted  through  the  nostrils,  and  in  one 
extraordinary  case  under  m3'  care  in  University  College  Hospit.d,  I 
removed  through  the  mouth  the  whole  body  of  the  sphenoid  bone.  Tlie 
patient,  a  man  aged  forty-three,  had  suffered  from  syphilis  for  fifteen 
years,  and  from  disease  of  the  bones  of  the  nose  and  upper  jaw  for  tliree 
years.  The  anterior  part  of  the  hard  palate  was  destroyed,  and  it  was 
through  the  fissure  so  formed  that  I  removed  the  bone.  The  fragment 
included  the  sella  Turcica,  and  the  roots  of  the  pterygoid  processes,  but 
the  clinoid  processes  could  not  be  recognised.  Tlie  patient  had  suffered 
from  no  cerebral  symptoms  except  occasional  headache  and  some  loss  of 
memory.     He  made  a  good  recover3^ 

The  Patella  is  rarely  necrosed.  I  have,  however,  met  with  two 
instances  of  primary  necrosis  of  this  bone.  One  case  occurred  in  an 
elderl^^  woman.  The  disease  came  on  without  any  evident  external 
cause,  commencing  in  the  anterior  part  of  the  patella  and  gradually  im- 
plicating the  bone,  until  it  became  perforated,  when  rapid  suppurative 
disorganisation  of  the  knee-joint  ensued,  necessitating  amputation.  The 
other  case  occurred  after  simple  fracture  of  the  patella,  in  a  man,  and  is 
described  at  p.  446,  vol.  i. 

Ribs — When  the  ribs  are  necrosed,  abscesses  and  sinuses  will  often 
form  to  a  considerable  extent  on  the  side  of  the  chest.     These  must  be 
laid  open,  and  the  diseased  portion  of  bone  scraped  a,\va.y  by  the  gouge. 
VOL.  II. — 13 


194  STRUCTUKAL    CHANGES    IN    BONE. 

In  doing  this,  care  must  of  course  be  taken  that  the  adjacent  intercostal 
space  be  not  punctured  by  an  unfortunate  slip  of  the  instrument — an 
accident  that  is  best  avoided  by  protecting  the  gouge  well  with  the 
fino;er. 


CHAPTER    XLVII. 

STRUCTURAL  CHANGES  IN  BONE. 

The  bones  are  liable  to  various  structural  changes,  by  which  their 
size,  shape,  and  consistence  are  modified,  or  in  consequence  of  which 
they  become  the  seat  of  tumors  of  various  kinds. 

Hypertrophy  of  Bone. — Under  this  term  two  conditions  may  be 
included:  viz..  Sclerosis  or  Thickening  of  the  Osseous  Tissue;  and 
Increased  Length  of  Bones. 

Sclerosis  or  hardening  of  bone  sometimes  occurs.  It  may  attack 
several  bones  at  the  same  time;  and,  in  the  long  bones,  may  lead  to 
filling  up  of  the  medullary  and  Haversian  canals  with  bony  substance, 
with  some  thickening  of  the  bone.  This  condition  is  generally  not  capa- 
ble of  being  recognised  with  certainty  during  life ;  and  it  may  occur 
without  being  preceded  by  any  signs  of  inflammation.  It  is  allied  in 
character  to  some  of  the  forms  of  exostosis  that  will  be  presently 
described. 

Increase  of  Length  of  Bones — Allusion  has  already  been  made 
at  p.  172  to  the  hypertrophy  of  bone  which  sometimes  follows  chronic 
osteitis.  This  increased  growth  of  bone  as  a  result  of  morbid  conditions 
of  that  tissue,  has  been  investigated  by  Stanley  and  Paget  in  this 
country,  and  by  Langenbeck  and  others  on  the  continent.  It  has  been 
observed  in  connection  with  necrosis,  osteo-myelitis,  and  chronic  abscess: 
and  also  with  chronic  hypersemia  of  the  soft  parts  of  a  limb.  Langen- 
beck, from  his  observations,  concludes  that  morbid  changes  which  give 
rise  to  irritation  and  hypersemia  of  the  osseous  tissue  lead,  as  long  as 
the  growth  of  bone  continues,  to  an  increase  both  in  the  length  and  in 
the  thickness  of  bones  ;  and  that  the  increase  of  growth  in  length  affects 
especially  the  diseased  bones,  but  may  also  occur  in  a  healthy  bone  of 
the  same  limb.  Sometimes,  as  Paget  has  pointed  out,  the  long  existence 
of  an  ulcer  of  the  integuments  in  a  young  person  may  produce  thicken- 
ing and  elongation  of  the  bone.  When  the  femur  undergoes  elongation 
in  this  way,  the  inequality  in  length  of  the  limb,  unless  the  opposite 
limb  be  lengthened  b3^  artificial  means,  may  lead  to  talipes  of  the  foot 
of  the  lengthened  limb  or  to  lateral  curvature  of  the  spine.  The  tibia 
sometimes  becomes  elongated,  while  the  fibula  remains  of  its  normal 
length:  and  in  such  cases  the  former  bone  becomes  curved.  The  diag- 
nosis of  this  condition  from  the  curvature  of  rickets  consists,  according 
to  Paget,  in  the  marked  elongation:  in  the  absence  of  thickening  of  the 
ends  of  the  bone,  which  are  usually  even  more  nearly  equal  in  size  to  the 
shaft  than  in  the  natural  state,  on  account  of  the  thickening  of  the 
latter:  and  especially  in  the  fact  that  "the  rickety  tibia  is  compressed, 
usujilly  curved  inwards,  its  shaft  is  flattened  laterally,  and  its  margins 
are  narrow  and  spinous ;  while,  in  the  elongated  tibia,  the  curve  is 
usually  directed  forwards,  the  margins  are  broad  and  round,  the  surfaces 
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are  convex,  and  the  compression  or  flattening,  if  there  be  any,  is  from 
before  backwards," 

Atrophy  of  Bone This  term  comprises  two  conditions :    one  in 

wiiich  the  bone  is  wasted,  and  another  in  which  an  arrest  of  growth 
occnrs. 

Wasting  Atrophy  occurs,  as  a  natural  result,  in  old  age;  the 
change  that  takes  place  in  the  lower  jaw  being  a  familiar  example.  In 
other  cases  it  happens  as  a  consequence  of  fracture  ;  the  nutritious  artery 
of  the  bone  having  been  torn  across,  and  one  of  the  fragments  conse- 
quently receiving  insufficient  vascular  supply.  Atrophy  of  bone  also 
commonly  occurs  from  disuse,  as  is  the  case  in  old  dislocations.  In 
atrophy,  the  bone  becomes  thinner,  lighter,  and  more  porous  than  usual ; 
the  compact  structure  disappearing  and  the  cancellous  being  expanded. 

Arrested  Gro^wth  of  bones  is  an  occasional  consequence  of  disease. 
Its  occurrence  in  rickets  will  be  presently  referred  to.  It  may  also  be 
a  result  of  various  diseases  of  the  epiphysis  and  joints,  or  of  the  resec- 
tion of  the  epiphj'^sis  in  children,  and  ma}^  follow  the  formation  of  cica- 
trices after  burns  in  the  neighborhood  of  joints.  The  effect  of  paralysis 
on  the  growth  of  bone  varies.  It  is  common  to  see  normal  growth  of 
the  bones  in  limbs  affected  with  paralysis  of  sensation  and  motion, 
even  in  young  subjects,  in  whom  the  muscles  are  wasted  ;  while  in  other 
cases  the  growth  of  the  bone  has  been  materially  impaired,  especiallj^  at 
the  articular  ends. 

RICKETS,  MOLLITIES  OSSIUM,  AND  SCROFULOUS  OSTEITIS. 

Rickets  is  a  disease  of  earl}^  life,  never  occurring  after  the  age  of  pu- 
berty. In  it,  according  to  Virchow,  the  histological  elements  of  the 
bone  are  normally  constituted,  but  the  earthy  matter  is  deficient ;  so  that 
the  bone  continues  to  be  soft,  flexible,  and  cartilagious  in  structure,  at 
an  age  when  its  tissue  ought  to  have  undergone  proper  consolidation. 
It  appears  to  be  atrophied,  and  the  cancellous  structure  to  be  expanded 
into  cavities  of  varying  magnitude,  which  contain  a  brownish-red  serous 
fluid.  In  consequence  of  the  change  of  structure  and  the  loss  of  firm- 
ness in  the  bones  in  this  disease,  considerable  distortion  of  the  body 
takes  place.  The  head  early  appears  large  and  expanded;  indeed, 
Kilian  states  that  rickets  alwa^^s  first  appear  in  the  head,  the  forehead 
being  especially  protuberant ;  according  to  Stanley,  this  arises  not  from 
enlargement  of  the  cranial  bones,  but  in  consequence  of  the  want  of  de- 
velopment of  those  of  the  face ;  the  head  thus  appearing  large  from  its 
disproportion  to  the  small  face.  The  shape  of  the  limbs  is  much  changed 
and  distorted,  in  consequence  of  their  yielding  to  the  pressure  of  the 
superincumbent  weight ;  the  pelvis  becoming  contracted,  and  the  thighs 
and  legs  bent  either  forwards  or  outwards.  Humphry  and  Langenbeck 
have  called  attention  to  shortening  of  the  bones  in  rickets.  Humphry 
says  that  the  humerus  and  femur  are  one-fourth  shorter  in  rickety 
subjects  than  in  healthy  individuals  of  the  same  age;  and  Langenbeck 
regards  this  shortening  as  more  constant  and  more  characteristic  of 
rickets,  than  bending  and  deficiency  of  earthy  matter.  The  joints 
usually  appear  swollen,  from  the  articular  ends  of  the  bones  being  en- 
larged. In  early  life  the  chest  will  be  observed  to  be  deformed  in  a 
peculiar  manner,  being  narrowed  above,  where  the  upper  ribs  are  con- 
tracted and  pressed  in,  but  expanded  below,  apparently  from  the  weight 
of  the  abdominal  viscera,  which  are  often  tumefied,  and  in  these  cases 
drag  on  the  lower  ribs.     In  rickety  children  there  is  a  general  delicacy 
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of  appearance,  and  occasionally  a  strumous  habit  of  body,  though,  ac- 
cording to  Rokitansk^y,  the^'  are  not  nsuall}'  tuberculous ;  if  they  live, 
however,  past  the  age  of  puberty,  they  may  eventually  become  sufH- 
ciently  powerful  in  frame. 

The  Treatment  of  rickets  must  be  conducted  on  the  same  general  prin- 
ciples that  guide  us  in  cases  of  scrofula  ;  pure  air,  good  food,  and  plenty 
of  it,  regular  exercise,  and  the  administration  of  tonics,  especially  cod 
liver  oil  and  the  preparations  of  iron,  with  scrupulous  attention  to  the 
general  habits  of  life  of  the  child,  will  generally  improve  his  condition 
to  the  utmost  limits  compatible  with  the  powers  of  his  constitution,  and 
will,  by  improving  the  nutrition  of  the  system,  tend  to  the  more  healthy 
deposition  of  osseous  matter.  In  some  cases,  the  administration  of 
lime-water  with  milk  seems  to  be  of  service  in  supplying  those  elements 
that  are  required  by  the  system.  It  is  of  much  importance  in  prevent- 
ing deformity  in  these  cases  not  to  allow  the  child  to  walk  or  stand 
much,  but  to  let  it  take  exercise  in  donkey-panniers  or  hand-chairs,  and 
to  support  those  limbs  that  have  a  special  tendency'  to  become  excur- 
vated,  with  properly  constructed  steel  supports,  which  will  be  found  of 
much  use,  provided  they  are  not  too  heavy,  or  interfere  with  the  action 
of  the  muscles.  Methodical  friction  should  also  be  employed,  so  as  to 
stimulate  the  muscles  ;  as  these  become  more  vigorous,  their  osseous 
attachments  have  a  tendency  to  become  stronger. 

MoLLiTiES  AND  Fragilitas  Ossium — OSTEOMALACIA. — A  uiost  de- 
structive and  dangerous  disease  of  the  bones,  characterised  by  softening 
and  fragility  of  the  osseous  structure,  is  occasionally  met  with.  This 
affection  has  been  studied  with  much  attention  by  Curling,  Solly,  Stan- 
ley, Maclntj're,  and  Litzmann  ;  and  it  is  principally  from  their  labors 
that  we  are  acquainted  with  the  principal  facts  relating  to  it. 

In  this  disease  the  bones  are  bent,  their  epiphyses  swollen,  and  their 
shafts  broken  in  various  parts  of  the  body.  Occasionally,  though  very 
rarely,  only  one  is  fractured ;  but  in  other  cases,  as  in  Tja-rell's,  there  may 
be  as  many  as  twenty-two  fractures,  or,  as  in  Arnott's,  thirty-one.  These 
fractures  are  unattended  by  any  attempt  at  the  formation  of  callus.  The 
body  becomes  singularly  and  distressingly  distorted.  On  examining  the 
bones  after  death  they  will  be  found  to  be  light,  soft,  and  somewhat  gritty 
— bending,  and  at  the  same  time  readily  snapping  across;  occasionally 
they  are  expanded  and  thickened.  This  hai)pens  especially  with  the  skull, 
■which  becomes  often  considerably  increased  in  substance.  On  cutting  the 
bones,  which  are  soft  and  yield  something  like  cartilage,  the  knife  usu- 
ally encounters  a  kind  of  gritty  substance.  On  making  a  section  of  the 
bones  they  appear  of  a  deep  reddisii-brown  or  maroon  color,  and  will  be 
seen  to  contain  cavities  of  various  sizes,  small  or  large,  but  always  of  a 
circular  or  oval  shape,  and  generally  filled  with  an  oily  red  and  grumous 
fluid,  though  sometimes  they  contain  clear  serum.  On  examining  this 
red  grumous  matter  under  the  microscope  it  shows  a  cell-development ; 
hence  Sollj^  remarks  that  it  is  probably  an  adventitious  morbid  product, 
and  not  simply  fatty  matter  altered  by  the  effusion  of  blood  into  it. 
Dalrymple  has  shown  that  this  material  is  composed  of  granular  matter, 
nucleated  cells,  and  a  few  caudate  corpuscles :  he  therefore  believes  it 
to  be  a  disease  essentially  malignant  in  its  nature,  but  differing  from 
other  malignant  affections;  for,  "  instead  of  progressively  reproducing 
and  developing  themselves  without  limitation,  the  new  and  morbid  for- 
mations which  replace  the  original  and  sound  structure  seem  to  have 
been  at  an  early  stage  of  their  existence  removed  b}^  absorption  and 
carried  out  of  the  system"  (Mac  In  tyre).     It  is,  however,  more   reason- 
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able  to  consider  with  Yirchow  that  this  condition  merely  represents  a 
retrograde  conversion  of  osseous  substance  into  medullary  tissue,  which 
under  certain  circumstances  appears  as  an  extraordinarilj'  soft  and  very 
vascular  structure,  rich  in  cells;  or  as  a  gelatinous  and  semi-fluid  sub- 
stance. An  excessive  production  of  medullary  spaces  takes  place  by 
absorption  of  the  laminated  structure,  whilst  the  osseous  corpuscles 
either  become  converted  into  the  new  cells,  or  disappear.  Paget  sug- 
gests that  two  diseases  are  included  under  the  title  of  moUities  ossium  ; 
one,  more  common  in  England,  marked  by  fatty  degeneration,  but  dis- 
tinct from  the  condition  in  which  atrophy  is  accompanied  by  fatty  de- 
posit:  and  another,  the  osteoporofiis  of  German  writers,  more  common 
in  France  and  Germany,  in  which  there  is  a  simple  removal  of  the  earthy 
matter.  He  believes  that  the  former  affects  especially  the  bones  of  the 
extremities,  the  latter  those  of  tlie  trunk. 

In  chemical  compositions,  the  diseased  bone  has  l)een  found  by 
Leeson  to  be  composed  of  18'75  animal  matter,  29-17  phosphate  and 
carbonate  of  lime,  and  52-08  of  water  in  every  hundred  parts. 

Cause. — The  cause  of  the  complaint  is  obscure.  It  would  appear  that 
it  is  frequently  connected  with  a  rheumatic  tendency;  as,  in  every  case 
recorded,  the  affection  has  been  preceded  or  accompanied  by  severe 
pains,  or  distinct  rheumatic  attacks.  In  some  instances  the  patients 
have  been  affected  with  syphilis.  In  a  majority  of  cases  it  api)ears  to 
have  a  connection  with  the  childbearing  state :  Paget  believes  that  it  is 
simple  osteomalacia,  rather  than  fatty  degeneration,  wliich  occurs  in 
these  circumstances.  It  most  commonly,  though  not  invariably,  occurs 
in  females,  as  pointed  out  by  Kilian.  Among  131  patients  whose  liis- 
tories  have  been  collected  by  Litzmann  of  Kiel,  there  were  85  females,  in 
whom  the  disease  either  appeared  during  pregnancy  and  labor,  or  was 
modified  in  its  course  by  these  conditions.  Of  the  remaining  46  patients, 
35  were  females,  and  11  males.  It  most  generally  attacks  adults, 
having  been  observed  in  few  cases  under  the  age  of  20:  and  it  may 
occur  even  at  very  advanced  age. 

The  Seat  of  the  Disease^  according  to  Litzmann,  varies  according  as 
it  occurs  within  the  childbearing  period,  or  independently  of  this.  In 
85  childbearing  women,  the  whole  skeleton  was  affected  in  6  cases  only, 
and  all  except  the  bones  of  the  head  in  two;  wdiilst  in  46  other  cases, 
all  parts  of  the  skeleton  were  diseased  in  21,  and  all  the  bones  except 
those  of  the  head  in  6.  The  percentage  of  the  occurrence  of  the  disease 
in  various  parts  is  shown  in  the  following  table: — 


Pelvis         .... 

Spinal  Column  . 

Chest  .         .         .         , 

Lower  Limb 

Upper  Limb       .       ' .    .     , 

Head  ... 

In  childbearing  women  the  disease  appears  to  have  a  remarkable 
predilection  for  the  pelvis ;  it  is  pi-obable,  however,  that  a  careful 
examination  of  all  the  bones  has  not  been  made  in  all  cases. 

State  of  the  Urine. — In  all  cases  that  have  been  recorded,  the  urine 
has  been  seen  to  contain  large  quantities  of  earthy  matter.  Solly 
pointed  out  that  this  is  phosphate  of  lime,  which  has  been  absorbed 
from  the  bone,  and  thrown  out  by  the  kidneys  in  the  urine;  and  some- 
times the  elimination  of  this  matter  is  so  abundant  tliat  it  forms,  as  in 
one  of  the  cases  which  he  relates,  a  solid  calculus,  clogging  up  the  inte- 
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rior  of  the  kidne^'.  In  Maclntyre's  case,  the  earthy  matters  of  the  bones 
appear  to  have  been,  in  the  first  instance,  absorbed,  and  carried  off  from 
the  kidney's  by  the  urine;  but  afterwards  an  animal  matter,  of  a  peculiar 
and  apparently  previously  undescribed  character,  was  discharged  in 
abundance. 

Symptoms. — These  are,  in  the  eai'ly  stages,  extremely  obscure  and 
insidious.  The  patient  complains,  in  the  first  instance,  of  wandering 
pains  about  the  limbs  and  trunk  which  assume  usually  a  rheumatic 
character,  though  they  have  been  observed  to  be  of  a  much  more  severe, 
persistent,  and  intractable  nature  than  those  that  occur  in  any  form  of 
rheumatism.  The  patient  becomes  debilitated,  unfitted  for  exertion, 
and  emaciated.  Spontaneous  fracture  now  occurs  in  some  bones  under 
the  infiuence  of  the  most  trivial  causes ;  others  become  bent,  and  the 
body  consequently  greatly  misshapen  and  distorted.  Tlie  urine  presents 
some  of  the  abnormal  characters  above  described,  and  death  eventually 
results  from  general  exhaustion. 

Diagnosis. — The  diagnosis  of  this  affection  has  to  be  made  in  the 
early  stages  from  rheumatism.  This  is  not  always  eas}^,  and,  indeed,  is 
at  first  impossible  ;  but  after  a  time,  when  the  peculiar  phosphatic  con- 
dition of  the  urine  and  the  fragility  or  distortions  of  the  osseous  system 
manifest  themselves,  the  true  nature  of  the  affection  becomes  apparent. 
With  rickets  it  cannot  possibly  be  confounded,  as  rickets  is  a  disease  of 
childhood,  and  osteomalacia  is  peculiar  to  adult  or  advanced  life.  The 
severe  pains  and  the  great  distortion,  with  the  tendency  to  spontaneous 
fracture  which  is  observed  in  this  disease,  are  never  noticed  in  rickety 
children. 

Treatment. — With  regard  to  treatment,  but  little  can  be  done  ;  the 
administration  of  tonics,  and  a  general  supporting  plan  of  treatment, 
ma}^  arrest  for  a  time  the  progress  of  this  terrible  affection  ;  but  when 
once  it  is  declared,  it  usually  progresses  from  bad  to  worse,  and  at  last 
destroys  the  patient.  Opiates  may  be  employed  to  allay  the  pain,  and 
in  Maclntyre's  case  some  temporary  advantage  appeared  to  result  from 
the  administration  of  alum  ;  but  no  remedy  has  appeared  to  exercise 
any  continuous  advantage  in  this  complaint,  which,  there  is  reason  to 
believe  with  Solly,  is  truly  malignant. 

A  form  of  osteomalacia,  giving  rise  to  excessive  liability  to  fracture, 
is  sometimes  met  with  in  the  insane.  In  such  cases,  numerous  frac- 
tures of  bones,  especially  the  ribs,  have  been  found,  and  in  many  of 
them  repair  has  taken  place. 

ScRoruLOUs  Osteitis. — The  scrofulous  affections  of  bone  constitute 
an  important  section  of  the  diseases  of  this  tissue  in  children  andj'oung 
people,  who  are  the  subjects  of  this  diathesis.  They  have  been  for  the 
most  part  described  as  the  results  of  the  deposit  of  tubercle  in  this 
tissue,  but  are  always  connected  with  chronic  inflammatory  processes 
of  a  low  type,  the  exudations  of  which  undergo  caseation,  whilst  the 
true  grey  granulations  are  but  rarely  found.  Tlie  characteristic  feature 
of  this  disease  is  the  production  of  chronic  osteitis  and  periostitis,  cir- 
cumscribed abscess,  caries,  and  necrosis.  Tiiese  changes  most  com- 
monly take  place  in  the  cancellous  tissue,  and  consequently  affect  the 
epiphyses  of  the  long  bones  more  than  the  shafts,  and  frequently  lead 
to  implication  and  destruction  of  the  contiguous  joints.  In  the  short 
bones,  as  those  of  the  tarsus,  thej'  commonly  lead  to  caries  and  ne- 
crosis ;  and  afiecting,  as  they  often  do,  the  bodies  of  the  vertebrae,  very 
frequently  give  rise  to  some  of  the  most  destructive  diseases  of  the 
spine,  attended  hy  the  formation  of  large  lumbar  and  iliac  abscesses. 
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Fig. 


418. — Scrofulous  Vomica  in  Head  of 
Tibia. 


Under  the  influence  of  this  diathesis,  a  low  form  of  inflammation  is 
readily  established  in  the  osseous  tissue,  as  the  result  of  any  slight 
exposure  to  external  violence  or  cliange  of  temperature ;  and  this 
rapidly  leads  to  caries,  with  tlie  formation  of  curdy  pus  in  which  masses 
of  softened  tissue  may  be  "seen.  If  this  destructive  action  take  place 
with  great  rapid it}^,  portions  of  the  bone  will  be  found  to  necrose  in 
small  masses,  which  lie  at  the  bottom  of 
these  carious  cavities,  as  ma}' commonly 
be  observed  in  some  forms  of  strumous 
caries  of  the  os  calcis  and  head  of  the 
tibia.  These  scrofulous  voraicse  under, 
mine  the  overlying  articular  cartilage 
and  thus  opening  up  the  interior,  give"* 
rise  to  the  most  destructive  suppurative 
disorganisation  in  it.  Fig.  418  is  a 
representation  of  one  of  these  vomicae  in 
the  head  of  the  tibia,  tlieir  most  com- 
mon seat.  When  the  inflammation  has 
been  of  a  more  acute  character,  it  may 
cause  disintegration  of  the  whole  of  the 
articular  end  of  a  long  bone,  with  sepa- 
ration of  the  epiphysis.  These  destruc- 
tive changes  ma}^  take  place  with  great 
rapidity;  I  have  seen  them  happen  in  a 
lad,  whose  thigh  I  amputated  for  acute 
strumous  infiltration  of  the  lower  end  of  the  thigh-bone,  in  less  than  a 
month  from  the  first  occurrence  of  the  complaint ;  the  patient,  at  the 
time  of  the  operation,  being  nearly  exhausted  by  hectic,  induced  by  the 
abundant  discharge  from  the  diseased  bone,  and  from  immense  abscesses 
in  his  thigh. 

When,  on  the  contrary,  the  changes  are  limited  to  a  very  small  area 
in  an  otherwise  healthy  bone,  the  diseased  portion  may,  as  it  undergoes 
softening,  dispose  to  the  occurrence  of  circumscribed  abscess,  at  the  same 
time  that  chronic  thickening  and  condensation  of  the  surrounding  bone 
takes  place.  It  is  in  consequence  of  this  condensation  of  the  peripheral 
portion  of  the  bone  b}^  tlie  deposit  of  fi-esh  layers  of  osseous  tissue  under 
and  by  the  inflamed  periosteum,  and  the  difficulty  that  the  contents  of 
the  abscess  necessarily  experience  in  traversing  the  hypertrophied  os- 
seous structure,  that  the  diseased  product  is  apt,  when  deposited  in  the 
vicinity  of  a  joint,  to  work  its  way  tlirough  the  cartilages  into  the  cavity 
of  the  articulation  ;  as  on  this  surface  no  fresh  deposit  nor  condensa- 
tion of  osseous  tissue  can  take  place,  and  consequently  no  additional 
obstacle  is  off'ered  to  the  outward  progress  of  the  inflammatory  pro- 
ducts, or  rather  of  the  curdy  matter  into  which  they  have  become  trans- 
formed. 

The  existence  of  these  changes  in  the  osseous  tissue  thus  not  only 
gives  rise  to  destruction  of  the  bone  and  adjacent  articulations,  &c.,  but 
may  occasion  inflammation  and  extensive  suppuration  in  the  neighbor- 
ing soft  parts;  indeed,  some  of  the  largest  chronic  abscesses  that  form 
in  the  bod_y,  tliose  connected  with  diseased  dorsal  or  lumbar  vertebrae, 
owe  their  origin  in  the  majority  of  cases  to  the  deposition  and  disinte- 
gration of  these  lowly  organised  products  in  the  bones.  When  once 
caries  has  been  established  in  a  bone,  and  the  osseous  boundaries  con- 
taining the  debris  have  become  perforated  by  the  accompanj-ing  plastic 
infiltration  and  abscess  and  sinuses  of  the  soft  parts,  &c.j  these  condi- 
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lions  will  coutimie  in  a  permanent  manner;  the  fistulous  tracks  leading- 
clown  to  the  bone,  and  the  cavities  in  it,  remaining  open  so  long  as  any 
unsound  matter  is  left  at  the  bottom  of  them  ;  and  in  this  way  the  pa- 
tient ma}^  eventually  be  exliausted  by  the  copious  and  continuous  dis- 
charge from  the  osseous  vomicae.  In  some  favorable  cases  as  the  result 
of  natural  processes,  and  in  others  from  those  operations  that  the  Sur- 
geon performs  for  caries,  the  whole  of  these  products  ma^^  be  disinte- 
grated, and  thus  eventually  elin)inated,  a  true  vomica  being  left  in  the 
bones,  or  scooped  out  by  tlie  gouge;  and  then  the  sinus,  whether  in  the 
soft  parts  or  in  bone,  having  no  longer  this  kind  of  foreign  body  lying 
on  its  bottom,  gradually  closes — not  by  the  contraction  of  its  osseous 
walls,  which  is  of  course  impossible,  but  the  deposition  of  a  fibrous  tissue 
by  which  the  cavity  is  occluded. 

Pathology. — Nelaton  has  devoted  special  attention  to  the  pathology 
of  these  affections,  to  which  he  applies  the  term  tubercular,  and  with 
which  he  classes  the  only  variety  to  which  the  name  properly  belongs, 
viz.,  that  derived  from   the  deposit  of  grey  granlations  in  tlie  osseous 


Fig.  419. — Scrofulous  Osteitis  of  Titia. 


Fig.  420. — Carious  Bone  from  a  Case  of  Scrofulous 
Osteitis  of  the  bones  of  the  Skull  in  a  Child.  At  b 
are  seen  the  so-called  Lacunse  of  Howship  ;  the  ma- 
terial filling  the  dilated  Cancellous  Spaces  a  is  more 
or  less  cheesy  granulation  material. 


tissue.  He  describes  two  forms  of  tubercle  in  this  situation  ;  the  first  is 
the  encysted  variety,  which  occurs  in  the  form  of  small  masses,  of  an 
opaque  white  or  yellowish  color,  contained  in  a  C3'st,  which  is  soft,  vas- 
cular, and  spongy,  apparentl}^  of  a  cellular  structure.  This  variety  is 
stated  by  Nelaton  to  be  the  most  common.  I  have  certainly  not  found 
it  so,  but  have  most  frequently  met  with  the  infiltrated  opaque  tubercle. 
The  other  form  in  which  tubercle  occurs,  according  to  Nelaton,  is  an 
ivfiUration  into  the  cancellous  structure  of  bones.  This  may  be  in  the 
form  of  semi-transparent  granulations  of  a  gre3ish  or  rosy  tint,  opales- 
cent and  slightly  transparent ;  occasionall}^  these  granulations  are  firm, 
so  as  almost  to  resemble  cartilaginous  deposits  in  the  interior  of  the  bone. 
The  osseous  structure,  in  the  midst  of  which  this  kind  of  tuberculous 
matter  is  deposited,  does  not  appear  at  first  to  undergo  any  material 
alteration.     Tubercle  may  also  be  infiltrated  as  opaque  puriform  matter 


TUBERCLE    OF    BONE, 


201 


Fig.  421.— Cells  of  Osseous  Tubercle. 


of  a  pale  yellow  color,  soft,  and  without  vascularity  (Fig.  421).  Tiie 
osseous  tissue,  under  the  influence  of  this  disease,  often  becomes,  as 
Nelaton  observes,  more  condensed  tlian 
natural,  the  cells  being  obliterated  so  as  to 
resemble  the  compact  substance  of  bone. 
In  some  cases  it  may  continue  thus  chro- 
nicall}'  thickened  and  indurated ;  but  in 
other  instances  the  tuberculous  inflamma- 
tion will  give  rise  to  rapid  and  destructive 
inflammation  of  the  surrounding  osseous 
tissue,  which  becomes  excessively  vascular, 
and  crumbles  down  into  a  carious  state, 
with  some  necrosed  masses  intermixed.  In 
other  instances,  as  is  not  unfrequently  ob- 
served in  some  of  the  forms  of  caries  of  the 
spine,or  of  white  swelling,  slow  suppuration 
takes  place  in  tlie  interior  of  the  bone  ;  and  on  the  sides  or  in  the  centre 
of  the  abscesses  thus  formed,  hardened  and  white  ivory-looking  masses 
and  knobs  of  osseous  tissue  ma}'  be  seen  to  be  deposited  ;  these  appa- 
rently consisting  of  tuberculous  bone  that  has  undergone  some  special 
modification  of  structure.  All  these  changes,  with  the  exception  of  that 
described  as  the  grey  infiltration,  appear  to  be  due  rather  to  chronic  in- 
flammatory changes,  accompanied  by  an  impaired  nutrition  and  imperfect 
attempts  at  repair,  tlian  to  the  development  of  a  distinct  new  formation. 
Virchow  proposes  the  name  of  scrofulous  osteomyelitis,  as  more  truly 
expressing  the  conditions  present  in  these  cases  than  that  of  tubercle, 
which  he  would  limit  to  the  following  variet}^ 

Tubei'cle  of  bone,  in  the  limited  sense  in  wdiich  this  term  is  here  em- 
ployed, is  undoubtedly  a  rare  affection.  True  miliary  tubercle  in  the 
form  of  gre}^  granulations,  which  undergo  cheesy  changes,  and  lead  to 
softening  and  necrosis  of  the  parts  around,  is  occasionally  found  in  the 
cancellous  tissue  of  the  epiphyses,  or  more  commonly  in  the  spongy 
structures  of  the  bones  of  the  tarsus  (Billroth).  It  is  absolutely  impos- 
sible to  form  any  exact  diagnosis  of  the  nature  of  the  changes  going  on 
in  the  bone,  which  can  only  be  determined  liy  an  examination  of  the 
conditions  of  the  other  organs.  There  can,  however,  be  no  doubt  that 
the  bones  of  young  people,  the  subjects  of  tuberculous  disease  in  the 
restricted  sense  of  the  term,  are  very  liable  to  become  affected  with 
caries  from  very  slight  causes.  In  fact,  in  both  struma  and  tubercle, 
nutritive  functions  are  imperfectly  performed,  and  tissues  formed  under 
these  influences  readily  suffer  when  put  to  any  severe  trial. 

Treatment. — The  treatment  of  tubercle  of  bone  resolves  Itself  into 
that  of  its  effects.  As  its  existence  cannot  be  recognised  except  by  the 
changes  which  it  induces  in  the  bone,  the  treatment  must  be  directed 
exclusively  to  these.  Thus,  if  it  occasion  circumscribed  abscess,  this 
must  be  opened:  if  caries,  the  diseased  cavit}'  and  tissue  must  be 
scooped  out,  or  removed  in  accordance  with  the  principles  already  laid 
down;  and  if  disease  of  the  neighboring  articulations  result,  it  must  be 
managed  in  the  way  that  will  hereafter  be  explained. 

It  is  of  importance,  however,  to  recognise  the  dependence  of  these 
various  affections  of  the  bones  on  a  scrofulous  or  tuberculous  constitu- 
tional state,  as  it  is  specially  necessary  in  these  conditions  that  suitable 
measures  should  be  adopted  for  the  removal  of  the  cause.  Thus,  good 
food,  sea  air,  the  administration  of  iron,  of  the  iodides,  and  cod-liver  oil, 
will  form  most  important  elements  in  the  treatment ;  and  without  these, 
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indeed,  it  cannot  be  brought  to  a  successful  termination.  Tlie  progress 
of  these  cases  is  generally  excessively  tedious.  Stanley  gives  two  years 
as  the  time  required  for  a  strumous  bone  to  recover  itself;  and  in  very 
many  instances  this  period  may  even  be  exceeded.  In  this,  as  in  all 
other  chronic  inflammatory  affections  of  the  bone,  it  is  of  considerable 
moment  to  continue  the  means  of  cure  until  the  disease  is  fully  recov- 
ered from  ;  for  relapse  will  occur  with  special  readiness  in  the  tubercu- 
lar afiections,  if  the  patient  be  allowed  to  use  the  diseased  limb  or  part 
too  soon. 

DejDosits  of  tubercle  in  bone  may  serve  as  centres  whence  general 
tuberculosis  may  spread.  Hence  the  importance  of  their  free  removal 
by  amputation,  excision,  or  gouging  of  the  diseased  bone,  according  to 
the  extent  and  the  situation  of  the  tubercular  infiltration  of  or  deposit 
in  it. 

TUMORS  OF  BONE. 

Exostosis — By  exostosis  is  meant  the  growth  of  a  bony  tumor  from 
some  of  the  osseous  structures  of  the  body.  The  causes  that  immediately 
give  rise  to  this  disease  are  usually  extremely  obscure.  There  can  be 
no  doubt  that  in  some  instances  it  is  hereditary ;  but,  in  general,  it 
occurs  without  any  distinct  or  appreciable  exciting  cause.  It  is  chiefly 
met  with  in  the  young,  developing  itself  about  the  age  of  puberty.  Ex- 
ostosis appears  to  originate  in  two  ways ;  being  either  primarily  formed 
and  deposited  as  true  bone ;  or  in  other  cases  being  the  result  of  the 
ossification  of  an  enchondroma. 

Exostoses  may  be  single  or  multiple.  The^^  are  usually  situated  at 
or  near  the  epiphysis.  When  multiple,  they  commonly  occur  at  the 
insertions  of  tendons. 

Exostoses  are  of  two  kinds — the  one  hard  and  compact,  the  other 
softer  and  more  spongy.  The  hard,  or  Ivory  Exostosis,  is  a  struc- 
ture that  differs  both  in  appearance  and  composition  from  true  bone. 
It  is  extremely  compact  and  white,  having  a  gi'anular  section  closely 
resembling  that  of  ivory,  and  presenting  somewhat  radiating  fibres,  but 
possessing  a  true  bony  structure.  Haversian  canals,  lacunte,  and  lamellge. 
In  chemical  composition,  it  is  found  to  differ  from  healthy  bone  in  con- 
taining more  of  the  phosphate  and  less  of  the  carbonate  of  lime,  and  also 
in  the  proportion  of  animal  matter  being  smaller.  This  kind  of  exos- 
tosis principally  grows  from  the  flat  bones,  and,  as  it  is  generally  of 
small  size,  seldom  produces  much  inconvenience,  unless  it  project  into 
and  compress  important  parts.  Thus,  Cloquet  relates  the  case  of  a 
tumor  of  this  kind  growing  from  the  pubic  bone,  and  perforating  the 
bladder;  and  it  is  occasionally  found  to  project  into  the  orbit,  or  from 
the  inner  side  of  the  skull,  upon  the  brain.  When  exostosis  is  left  to 
itself,  it  may  become  stationary  after  a  time.  In  some  instances  it  has 
been  known  to  necrose,  and  to  slough  away,  as  it  were,  from  the  parts 
in  which  it  has  been  situated.  Of  this  termination  Hilton  and  Bo3^er 
relate  instances. 

The  Spongy,  Cancellous,  or  Cellular  Exostoses  grow  rapidly, 
often  attain  a  considerable  size,  and  are  very  commonl}''  multiple.  Ex- 
ostoses of  this  form  are  primarily  enchondromatous,  and  are  found  to 
be  covered  with  a  thin  layer  of  cartilage,  which  appears  to  precede  their 
development.  They  are  usually  pedunculated.  When  numerous,  they 
will  often  be  found  to  be  somewhat  symmetrical  in  their  arrangement. 
Not  unfrequently  they  stretch  across  from  one  bone  to  another,  bridging 
over  joints,  and  thus  giving  rise  to  ankylosis  :  in  shape  they  vary  greatly", 
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sometimes  being  globular,  at  others  spinous  ;  in  structure  and  chemical 
composition  tiiey  are  identical  with  cancellated  bone.  Their  most  com- 
mon seats  are,  according  to  Billroth,  the  tibia,  fibula,  and  humerus. 
The  structure  of  exostoses  has  been  described  and  illustrated,  Vol.  I., 
p.  736. 

The  Symptoms  of  exostosis  are  simply  those  produced  by  a  hard, 
thick,  and  slowly  growing  tumor,  connected  with  a  bone  and  pushing 
forwards  the  soft  parts  covering  it.  In  many  cases  it  produces  serious 
inconvenience  by  its  pressure,  either  upon  neighboring  organs  or  rau- 
cous canals;  or  it  maj'  occasion  ulceration  of  the  skin  lying  above  it. 
In  some  cases,  exostosis  of  a  long  bone  maybe  connected  with  an  arrest 
of  development  of  the  bone  from  which  it  springs.  It  would  appear  as 
if  there  were  a  perversion  rather  than  an  absence  of  proper  ossification 
in  these  cases.  Thus  I  have  seen  the  lower  third  of  the  ulna  completely 
arrested  in  its  development  by  the  formation  of  the  exostoses  at  the 
lower  part  of  the  middle  third,  the  bone  being  permanently  shortened 
and  dwarfed  below  this  point. 

Treatment. — If  an  exostosis  be  so  situated  as  to  occasion  inconve- 
nience or  deformity,  it  will  be  necessary  to  remove  it ;  and  as  it  is  a  local 
disease,  there  is  no  fear  of  its  return,  provided  this  be  fully  done.  If, 
however,  the  whole  of  it  be  not  taken  away,  it  ma}'^  grow  again  ;  and 
Stanley  accordingly  recommends  that  if  it  be  so  situated,  as  upon  the 
skull,  that  its  base  cannot  be  extirpated,  potassa  fusa  or  nitric  acid 
should  be  applied  to  the  part  that  is  left,  so  as  to  produce  exfoliation  of 
it.  The  removal  of  these  tumors  is  best  effected  by  a  Hey's  or  a  chain 
saw,  or  cutting  pliers.  In  some  situations,  as  when  close  upon  joints, 
or  springing  from  the  cervical  vertebrae,  they  cannot  be  interfered  with ; 
and  in  other  cases,  as  occasionally  happens  in  the  neighborhood  of  the 
orbit,  their  density  and  hardness  ma}''  be  such  that  the  saw  can  scarcely 
work  its  way  through  them.  There  is  one  variety  of  exostosis  which 
deserves  special  attention.  It  is  that  form  of  the  disease  whicli  springs 
from  the  upper  surface  of  the  ungual  phalanx  of  the  great  toe.  It  forms 
a  small  rounded  mass,  usually  about  half  as  large  as  a  cherr}'^,  projecting 
under  or  beyond  the  nail,  and  giving  rise  to  much  pain  and  inconve- 
nience in  walking.  Dupuytren,  who  first  described  this  peculiar  variety 
of  the  disease,  has  pointed  out  the  treatment  proper  for  it,  which  con- 
sists in  exposing  it  by  a  double  elliptical  incision,  and  cutting  it  off  with 
the  scalpel,  or  a  small  pair  of  pliers,  without  amputating  the  toe. 

There  is  a  species  of  honj  growth,  called  Osteoma^  consisting  of  an 
uniform  elongated  mass  of  new  bone,  deposited  on  some  of  the  osseous 
surfaces,  somewhat  resembling  a  node,  and  differing  from  ordinary  ex- 
ostosis in  not  being  pedunculated.  This  does  not  admit  of  removal,  and 
is  not  amenable  to  any  treatment.  The  term  osteoma  is  also  sometimes 
applied  to  exostosis  in  general. 

Enchondromatous  or  Osteo-Cartilaginous  Tumors  are  often  met 
with.  These  have  alread}'^  been  described  when  speaking  of  enchondroma 
and  its  pathology  (p.  733,  vol.  I.),  and  need  not,  consequently^,  be  more 
than  adverted  to  here.  They  usually  require  resection  or  amputation  of 
the  affected  bone,  according  to  the  attachments  and  size  of  the  growth ; 
but  Stanle}^  states  that  in  some  cases,  where  the  cartilaginous  tumor  of 
bone  is  of  small  size,  it  may  be  influenced  and  eventually  dispersed  by 
the  local  application  of  iodine  and  mercury. 

Cystic  Tumors  of  bone  of  various  kinds  are  commonly  included 
under  the  terms  Onteo-Harcoma  and  Spina  Ventosa.  The  former  term 
has   also  been   occasionally  applied   to  various  other   solid    growths, 
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whether  fatt_y,  fibrous,  gelatinoiip,  or  cartilaginous,  as  well  as  to  various 
kinds  of  malignant  tumor  springing  from  bones  ;  and  hence  much  confu- 
sion in  the  pathology  of  these  affections  has  been  caused. 

Structure. —  The  cystic  tumors  of  bone  have  been  well  described  by 
Nelaton.  Thej^  consist  of  cysts,  having  various  kinds  of  fluid  and  solid 
contents.  Tlie  cysts  ma}^  be  nnilocular,  and  these  are  commonly  filled 
with  solid  matter;  or  mnltilocular,  and  they  then  contain  fluid.  The 
solid  masses  are  usually  of  a  fibro-cellular  or  fibro-cartilaginous  charac- 
ter, filling  up  completely  the  cavity  in  which  they  are  situated,  and  often 
attaining  a  very  considerable  size.  The^y  occur  principally  about  the 
jaws,  and  articular  ends  of  long  bones,  especially  the  humerus,  the  femur, 
and  the  tibia.  The  cysts  with  fluid  or  semi-fluid  contents  attain  a  much 
larger  size  than  the  last,  being  often  met  with  as  large  as  a  cocoa-nut  or 
a  foetal  head.  On  section,  they  are  found  to  be  composed  of  multilocu- 
lar  cysts,  each  cavity  having  distinct  walls,  and  often  communicating 
with  others.  The  fluid  contained  within  these  cysts  is  of  various  cha- 
racters, thin  and  serous,  sero-sanguinolent,  viscid,  or  dark  colored,  often 
associated  with  masses  of  fibrous  tumor,  appearing  as  if  it  proceeded 
from  the  central  softening  of  these  large  growths.  The  same  situations 
are  affected  by  the  compound  as  by  the  single  cysts,  but  they  are  also 
met  with  in  the  shafts  of  long  bones.     From  whatever  part  they  proceed, 

their  walls  are  composed  of  expanded  bone, 
not  uniformly  thinned,  but  thickened  and 
nodulated  at  various  parts,  whilst  it  is 
perforated  at  others  (Fig.  422). 

These  cystic  tumors  principally  occur  in 
adults,  being  rarely  met  with  in  children. 
They  constitute  smooth,  round,  or  oval 
growths,  increasing  slowly,  but  steadily, 
with  little  or  no  i)ain  ;  the  skin  covering 
them  being  of  the  normal  color,  and  the 
veins  usually  blue,  enlarged,  and  tortuous. 
AVhen  a  certain  size  has  been  attained,  so 
that  the  shell  of  bone  is  expanded  into  a 
ver}'  thin  lamella,  and  before  it  is  perfo- 
rated, pressure  on  the  tumor  occasions  a 
peculiar  crackling  or  rustling  noise,  like 
that  produced  by  pressing  together  a 
broken  egg-shell,  or  the  crackling  of  tin- 
foil. Under  this,  the  elasticity  or  even 
semi-fluctuation  of  the  tumor  may  be  felt. 
This  fluctuation  is  particularly  marked 
after  a  time,  when  the  osseous  envelope 
has  become  still  more  expanded,  or  is  pai*- 
tially  or  wholly  absorbed. 
Treatment. — When  the  contents  of  the  tumor  are  fluid  or  semi-fluid,  it 
must,  if  large,  be  treated  in  the  same  way  as  solid  growths  are:  but  if  it 
be  small,  or  if  of  moderate  size,  so  as  not  to  have  materiall}'  affected  the 
integrity  of  the  bone,  it  may  suffice  to  remove  one  side  of  the  wall  of 
the  cyst  by  the  trephine  or  by  excision,  and  then  the  cavity  may  be 
stuffed  with  lint,  and  allowed  to  granulate,  and  its  walls  to  contract. 
This  plan  has  proved  especially  successful  in  some  of  the  cystic  tumors 
of  the  lower  jaw;  and  I  have  had  occasion  to  practise  it  with  success  in 
a  small  cyst,  forming  in  the  outer  condyle  of  the  humerus. 


Fig.  422. — Expansion  of  Lower  End 
of  Femur  by  Cystic  Tumor. 


MYELOID    TUMORS. 
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Myeloid  and  Spindle-Celled  Sarcomata  are  not  unfreqnently  met 
with  at  the  articular  ends  of  the  long  bones  (Fig.  428).  They  always 
develop  in  the  cancellous  structure;  sometimes 
spontaneously,  at  other  times  as  the  result  of  a 
blow  or  other  inj^uy.  Even  when  involving 
the  shaft  of  a  bone,  they  usually  commence  in 
the  central  portion  of  the  osseous  tissue,  and 
expand  outwards.  All  the  long  and  many  of 
the  flat  bones  are  liable  to  this  form  of  disease. 
It  is  most  common,  perhaps,  at  the  lower  end  of 
the  femur,  and  the  head  of  the  tibia ;  in  the 
head  of  the  humerus,  and  the  lower  end  of  the 
radius  ;  in  fact,  in  those  portions  of  bone  where 
there  is  most  cancellous  structure.  In  the  jaw 
and  the  scapula  it  also  occurs  ;  and  I  have  am- 
putated the  thigh  for  this  disease  in  the  fibula 
of  a  lad. 

The  disease  is  local  in  its  development  and 
earlier  stages,  but  has  a  tendency  to  recurrence 
after  removal,  especial!}^  if  the  whole  of  the 
affected  bone  and  infiltrated  muscles  be  not  ex- 
tirpated. Its  malignancy  is  proportionate  to 
the  rapidity  of  its  growth  ;  and  tiie  more  rapid 
this  is,  tiie  greater  will  be  the  probability  of 
recurrence  and  of  secondary  deposits  in  inter- 
nal organs.  Recurrent  myeloid,  after  imper- 
fect extirpation,  is  always  softer,  darker,  and 
more  malignimt  in  appearance  and  in  action 
than  the  primary  deposit. 

A  myeloid  tumor,  developing  in  the  articu- 
lar end  of  a  long  bone,  may  bnrst  into  the  neighboring  joint  and  fill  this 
up  with  its  softened  mass.  It  does  this  b\'  pushing  before  it  the  in- 
crustating  cartilages  of  the  joint.  These  are  not  destro3'ed  or  invaded 
by  the  disease  ;  but,  the  bone  by  which  they  are  supported  being  disin- 
tegrated, broken  down,  and  destroyed,  they  necessarily  separate  and  lie 
loosened  upon  the  morbid  mass. 


Fig.  423.— Myeloid  Tumor  of 
Lowei-  End  of  Humerus  of  two 
years'  growth,  following  Frac- 
ture of  the  Condyles. 


Fig.  424. — Myeloid  Plates  or  Plate-like  Cells  from        Fig.  425. — Fusiform  and  oat-shaped  Cells  from 
a  Tumor  of  the  Lower  End  of  the  Femur.  Myeloid  Tum^r. 

The  structure  of  myeloid  tumors  has  been  described  and  illustrated 
(Vol.  I.,  p.  750).  The  accompanying  drawings  (Figs.  423-428)  afford 
examples  of  it  in  its  primary  and  recurrent  forms  when  occurring  in 
bones. 

Treatment. — Tumors  of  bone,  however  simple  in  their  character,  are 
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necessarily  entirely  beyond  the  reach  of  constitutional  or  local  resol- 
vents, and  Surgeons  have  consequently  been  in  the  habit  either  of  goug- 
ing or  cutting  out  tlie  tumor,  or  of  removing  the  whole  of  the  bone  from 
which  it  springs,  either  by  amputation  or  excision;  and  in  malignant 


Fig.  426. — Spindle-celled  Sarcoma  Tumo 
springing  from  the  Scapula. 


Fig.  427. — Microscopic  Characters  of  the 
Tumor  in  its  second  Recurrence.  Mul- 
tinucleated Myeloid  Cells. 


disease  of  bone  this  is  doubtless  the  only  safe  course.  But  in  non- 
malignant  tumors  of  bone  the  case  is  different,  and  Sir  James  Paget  has 
adduced  several  instances  to  prove  that  the  partial  operation  may  be 
done  Avith  perfect  success  so  far  as  avoidance  of  recurrence  is  concerned, 
the  tumor  being  enucleated  or  shelled  out  of  the  case  of  bone  in  which 
it  is  lodged.     The  great  difficulty,  as   he  justly  observes,  consists  in 

the  diagnosis  between  the  benign  and 
malignant  tumor.  The  points  to  which 
he  specially  directs  attention  are  the 
following.  1.  The  age  of  the  patient. 
If  below  puberty  or  past  middle  age 
the  tumor  is  probably  malignant,  un- 
less it  be  a  common  exostosis.  1.  The 
age  of  the  tumor.  If  more  than  of  two 
years'  duration,  it  is  probably  not  ma- 
lignant. 3.  If  a  tumor  of  bone  have 
doubled  its  size  in  six  months,  not 
being  inflamed — if  it  be  situated  on 
the  shaft  of  a  long  bone — and  if  the 
lymphatics  be  enlarged,  it  is  probably 
malignant  or  recurrent.  If  a  concur- 
rence of  conditions  point  to  the  non- 
malignancy  of  the  tumor,  and  if  it  be 
found  to  have  grown  from  within  the 
bone  and  to  have  expanded  this  in  the 
form  of  a  shell  over  its  surface,  then 
enucleation  should  be  attempted  ;  if,  on  the  other  hand,  the  symptoms 
point  to  its  malignant  nature,  amputation  or  excision  of  the  whole  bone 
must  be  practised. 

Hytadids. — Cavities  are  occasionally,  but  very  rarely,  found  in  bones, 
in  which  large  numbers  of  hytadids  are  lodged  ;  according  to  Stanley, 
both  the  acephalocyst  and  the  cysticercus  cellulosse  have  been  found  in 
this  tissue,  but  most  frequently  the  former.  In  these  cases  a  cyst  forms 
in  the  bone,  which  becomes  thin  and  expanded,  resembling  the  ordinary 
fluid  cystic  tumor,  but  which,  on  examination,  is  found  to  contain  the 
entozoa.     The    Treatment^  as   Stanley  observes,  must   depend  on  the 


Fig.  42S.— Cells  from  Spindle-celled  Sar- 
coma Tumor  of  Scapula ;  First  recur- 
rence. 
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situation  and  extent  of  the  disease ;  if  it  be  a  long  bone  that  is  affected, 
and  it  be  much  expanded,  recourse  must  be  had  to  amputation  ;  if  it  be  a 
flat  bone,  the  cavity  must  be  scooped  out,  and  dressed  from  the  bottom 
with  stimulating  applications,  so  that  it  may  fill  with  healthy  granulations. 

Malignant  Disease  op  Bone. — Up  to  a  very  recent  period,  various 
tumors  growing  from  the  long  bones  and  having  certain  common  char- 
acteristics, such  as  extreme  rapidity  of  growth,  a  tendency  to  pulpy 
degeneration,  and  to  sprouting  fungus,  were  looked  upon  as  cases  of 
cancer  of  bone,  and  were  variously  described  under  the  terms  of  osteo- 
cancer,  osteo-cephaloma,  &c.  More  recent  pathological  observations 
have,  however,  thrown  much  doubt  on  the  correctness  of  this  view  of  the 
real  nature  of  these  ver}-  formidable  tumors.  And  if  the  opinion  be 
correct  that  true  cancer  can  only  be  developed  in  connection  with  epithe- 
lial surfaces,  we  must  discard  the  possibilitj^  of  the  existence  of  such 
a  disease  as  primary  cancer  of  bone.  Virchow,  indeed,  refers  most  of 
the  tumors  that  were  formerly  considered  tjq^ical  of  this  affection  to  the 
various  classes  of  fibromata  and  sarcomata  (Vol.  I.,  p.  732;.  It  would 
only  be  in  such  bones  as  the  superior  maxilla,  and  those  generally  in 
connection  with  the  mucous  membrane  lining  the  cavities  of  the  face, 
that  true  cancer  could  develop  itself;  and  even  here  the  osseous  tissue 
would  only  be  involved  secondarily,  and  not  be  attacked  as  the  primary 
seat  of  the  disease. 

As  these  tumors  of  bone  that  have  generally,  though  probably  erro- 
neously, been  considered  to  be  cancers,  present  many  characters  of  ma- 
lignancy, and  as  their  true  anatomical  structure  may  in  man}'  cases 
still  be  somewhat  uncertain,  I  shall  in  this  chapter  speak  of  them  from 
their  clinical  rather  than  from  a  histological  point  of  view;  and  instead 
of  attempting  to  arrange  them  into  tlie  various  groups  to  which  they 
pathologicallj^  belong,  class  them  together  under  the  one  general  broad 
designation  of  Malignant  Tumors  of  Bone. 

Two  distinct  forms  of  malignant  tumor  of  bone  are  met  with.  In  one 
form  the  morbid  growth  is  central^  springing  from  the  medullary  canal; 
in  the  other  it  is  peripheral,  being  only  attached  to  the  compact  osseous 
substance. 

In  the  central  malignant  disease  of  bone,  the  tumor  is  found  to  grow 
in  the  substance  of,  or  to  spring  from,  the  interior  of  the  medullary 
canal.  It  is  usually  situated  at  or  about  the  articular  ends,  expanding 
the  bone,  which  becomes  completely  enveloped  and  incorporated  in  the 
structure  of  the  growth,  either  in  the  form  of  osseous  rays  diverging  from 
the  centre  of  the  tumor,  or  more  rarely  as  a  thin  shell  of  bone  surround- 
ing the  mass,  as  in  the  more  simple  growths  springing  from  this  tissue. 
In  either  circumstance,  it  is  important  to  bear  in  mind,  this  form  of  dis- 
ease is  never  localised,  but  always  invades  the  whole  of  the  bone.  The 
freedom  of  communication  between  the  upper  and  lower  ends  of  a  long 
bone  is  so  great,  that,  as  has  been  shown  by  Richet,  water  injected  at 
one  end  exudes  in  a  few  seconds  at  the  other  ;  hence  the  juices  of  a  malig- 
nant structure  may  easily  traverse  the  whole  length  of  the  bone,  and  we 
accordingly  find,  on  examining  the  osseous  tissue  at  a  distance  from  the 
tumor,  that  there  are  red  patches  in  it  here  and  there  indicative  of  its 
infiltration  with  the  morbid  structure.  These  central  malignant  tumors 
of  bone  are  in  most  cases  sarcomata,  or  rapidly  growing  and  soft  en- 
chondi'oraata.  Many  of  the  malignant  tumors  of  bone  undergo  calcifi- 
cation or  ossification,  and  the  same  changes  maybe  seen  in  the  secondary 
deposits  (Fig.  429).  The  method  in  which  a  tumor  involves  neighbor- 
ing healthy  bone  is  illustrated  in  Fig.  430. 
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In  t\\(i  peripheral  form  of  malignant  disease  of  bone,  which  is  proba- 
l)!}'  the  most  common  variety,  the  osseous  tissue  is  not  so  completely 
invaded;  for,  altliongh  tlie  disease  may  be  situated  upon,  or  be  in  inti- 
mate contact  witli,  the  outer  la3'ers  of  the  bone,  which  are  incorporated 
in  it,  it  does  not  extend  into  the  cancellous  tissue  or  the  medullary  canal. 
The  tumor  appears  to  spring  from  the  periosteum  ;  and,  after  removal 
and  maceration,  stalactitic  projections  and  radiating  fibres  may  be  traced 
into  it  from  the  outer  layers  of  the  bone. 

The  tendency  to  the  infiltration  of  neighboring  soft  structures  will 
vary  greatly  vvith  tlie  character  of  the  malignant  tumor.  If  a  [)eriosteal 
fibroma,  it  will  remain  encapsuled,  and  not  implicate  tlie  structures  in 
its  vicinit3\  If  a  soft  sarcoma,  it  may  diffuse  itself  into  areolar  spaces 
and  sheaths  of  muscles. 

The  accompanying  cuts  (Figs.  429,  430)  illustrate  the  microscopi(!al 
appearance  presented  by  some  forms  of  malignant  tumor  of  bone. 
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Fig.  429. — Calcified  Nodule  of  Sarcoma  of 
the  Lung,  secondary  to  a  similar  growth  in 
a  long  Bone  (188  diam.)  A.  Decalcified. 
The  flat  grey  Surface  represents  the  Cal- 
cified Stroma,  b.  Not  decalcified.  Shows 
the  glistening  bars  of  Calcified  Stroma 
passing  between  the  granular  cells,  which 
in  some  parts  also  are  calcified. 
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Fig.  430.  —  Myeloid  Tumor  of  Lower  Jaw  (70 
diam.),  showing  the  manner  in  which  the  bone  is 
invaded,     a.  The  deep  surface  of  the  section. 


SihioMon. — Malignant  tumor  of  bone  most  frequently  occurs  in  the 
head  of  the  tibia  and  the  lower  end  of  the  thigh-bone  ;  occasionally  in 
the  humerus  and  in  the  jaws,  more  especially  about  the  antrum.  It  is  a 
remarkable  fact,  long  ago  pointed  out  by  Petit,  and  more  recently  in- 
sisted on  by  Richet,  and  which  I  have  often  had  occasion  to  verify,  that, 
although  the  epiphysis  may  have  been  completely  degenerated,  the  car- 
tilage of  incrustation  and  the  neighboring  joint  (Fig.  432)  never  becomes 
implicated;  although  the  growth  may  eventually  involve  and  include 
the  Avhole  of  the  rest  of  the  articulation,  by  extension  to  the  capsule 
and  its  soft  parts.  When  internal  organs  become  secondarily  affected 
in  these  cases,  the  deposit  will  generally  be  found  in  the  lungs. 

Symptoms. — There  is  usually,  with  much  lancinating  pain,  a  rapidly 
growing  enlargement  of  the  bone,  having  a  globular  shape,  feeling  elastic, 
and  sometimes  semi-fluctuating.  The  skin  covering  it,  at  first  pale,  with 
numerous  reticulated  and  blue  tortuous  veins,  afterwards  becomes  dis- 
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colored,  being  eventually  implicated  in  the  morbid  mass.  In  some  cases 
fracture  of  the  bone  takes  place  at  the  affected  part  (Figs.  431,  438,  434); 
the  neighboring  tissues  are  speediW  contaminated,  tlie  lymphatic  glands 
become  enlarged,  cancerous  cachexy  supervenes,  and  the  patient  e Ventu- 


ris'. 432. — Seciiott  of  rapidly  growing  ma.- 
liguant  Tumor  of  Head  of  Humerus  :  upper 
end  and  Head  of  Humerus  destroyed,  but 
Cartilage  of  Incrustation  unaffected.  Tu- 
mor divided  by  white  vertical  lines — the 
Periosteum:  inside  which  only  were  the 
Osseous  Spicula  found. 


Fig.  4.31. — Tlapidly  growing  malignant  Tumor  of  the 
Head  of  the  Humerus,  with  Spontaneous  Fracture  of 
the  Shaft,  in  which  I  amputated  successfully  at  the 
Shoulder-joint. 

ally  sinks.  In  other  cases,  the  disease 
being  central,  the  progress,  especially 
in  the  early  stages  of  the  disease,  is 
less  rapid,  though  it  at  last  developes 
itself  with  fearful  violence.  So  long  as 
the  disease  is  confined  within  the  walls 
of  the  bone,  it  developes  itself  bnt 
slowly,  and  does  not  show  much  disposition  to  affect  the  constitution. 
Some  years  ago  I  had  under  my  care  a  man  whose  thigh  I  amputated  for 
malignant  disease  of  the  head  of  the  tibia;  the  disease  had  existed  for 
four  years,  encapsuled,  as  it  were,  inside  the  head  of  the  bone,  without 
contaminating  the  neighboring  parts.  The  patient's  constitution  ap- 
peared sound,  and  he  made  a  good  recovery.  But,  when  once  the  soft 
parts  become  engaged,  the  system  is  speedily  contaminated.  In  some 
instances  pulsation  of  a  thrilling  kind,  with  or  without  a  blowing  mur- 
mur, is  distinctly  perceptible,  especially  in  an  advanced  stage  of  the 
affection,  when  the  vascularity  of  the  tumor  is  greatly  increased. 

Diagnosis. — The  diagnosis  of  malignant  disease  has  to  be  made  from 
other  tumors  of  bone,  and  from  aneurism.  Tlie  malignant  growths  of 
bone  may  readily  be  confounded  with  those  various  forms  of  non-malig- 
nant  disease  that  are  commonly  included  under  the  term  spina  ventosa. 
In  making  the  diagnosis,  we  may  reasonably  come  to  the  conclusion 
that  the  growth  is  malignant,  if  it  occur  in  early  life  before  puberty,  or 
between  this  period  and  the  earl}'  adult  age;  if  it  increase  with  great 
rapidity,  and  with  much  pain,  especially  of  a  lancinating  character;  if, 
to  the  touch,  it  present  a  somewhat  diffused  pulpiness,  with  much  elasti- 
cit}'',  great  tension,  and,  at  points,  a  semi-fluctuating  feel;  and  more 
VOL.  II. — 14 
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especially  if  tlie  veins  be  greatl.y  enlarged  and  tortuous,  the  neighboring 
lymphatic  glands  involved,  and  if  cachexy  ultimately  set  in.  These 
conditions,  differing  from  the  slow  growth,  the  more  circumscribed  cha- 
racter, and  more  solid  feel  of 
the  non-malignant  tumors,  which 
have  no  tendency  to  the  implica- 
tion of  neighboring  structures, 
and  which  occur  at  later  periods 
of  life,  usually  enable  us  to  make 
the  diagnosis.  There  is  one  tu- 
mor, however,  \\z. perichondroma^ 
which  occasional!}',  in  the  rapidity 
of  its  growth,  closely  resembles 
malignant  disease.  Here  the  di- 
agnosis is  confessedlj'  extremely 
difficult ;  though  the  more  solid 
character,  the  less  degree  of  elas- 
ticit}^,  and  the  absence  of  lymph- 
atic enlargement  or  implication 
of  contiguous  tissues,  will  often 
enable  us  to  establish  the  true 
nature  of  a  tumor  before  its  re- 
moval. 

The  diagnosis  from  aneurism 
is  necessaril}^  unattended  by  any 
difficulty  so  long  as  its  sac  is  per- 
vious to  fluid  blood,  and  presents 
the  characters  that  are  met  with 
in  this  condition.  But  if  the  sac 
have  become  consolidated  by  the 
deposit  of  stratified  lamina?,  and 

thus  have  assumed  the  characters  of  a  solid  tumor,  it 
ma}'  readily  enough  be  mistaken  for  a  tumor  springing 
from  the  osseous  structure,  and  amputation  has  occasionally  been  per- 
formed on  this  supposition  (as  in  Fig.  356).  Pulsating  ostea-cephaloma 
may  be  mistaken  for  a  simple  erectile  tumor,  or  for  aneurism  by  anasto- 
mosis. In  such  cases,  however,  the  history  of  the  progress  of  the  dis- 
ease will  do  more  to  elucidate  its  true  nature  than  anything  else,  atten- 
tion being  more  especially  paid  to  the  early  symptoms  of  the  tumor, 
when  the  aneurism  was  still  filled  with  blood. 

Treatment. — No  means  are  of  any  avail  in  cases  of  malignant  disease 
of  bone,  except  the  removal  of  the  diseased  part  by  amputation  or  exci- 
sion. Tliese  operations  are,  however,  not  very  promising,  as  there  are 
few  forms  of  malignant  tumor  in  which  the  disease  returns  more  rapidly 
in  a  secondary  manner  than  in  that  of  the  bones.  The  rapidity  of  re- 
currence will,  however,  greatly  depend  upon  the  form  of  the  disease,  or 
the  time  when  amputation  is  performed,  and  on  the  part  where  it  is 
practised.  Amputation  should  alvva3^s,  if  possible,  be  performed  in  the 
earliest  stage  of  the  disease,  before  glandular  or  constitutional  infection 
lias  set  in.  if  the  glands  be  enlarged,  and  cachexy  have  already  oc- 
curred, little  can  be  expected  in  the  way  of  ultimate  cure :  yet  I  have 
known  cases  in  which,  even  in  these  unfavorable  circumstances,  the  pa- 
tients have  made  a  good  recovery,  life  having  been  prolonged  for  months. 
I  believe  that  return  is  much  more  speedy  and  certain  after  amputation 
in  the  peripheral  than  in  the  central  form  of  malignant  disease  of  bone, 


Fig.433.— Spiudle- 
celled  Sarcoma  of 
Shaft  of  Femur,  suc- 
cessfully Amputated 
at  nip-Joint. 


Fig.  434.  —  Spindle-celled 
Sarcoma  of  Shaft  of  Femur 
Sawn  open.  Spontaneous 
Fracture. 
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provided  that  in  the  Litter  the  whole  of  the  bone  has  been  removed  ; 
this  is  due  to  the  more  extensive  contamination  of  the  soft  parts  in  the 
former  than  in  the  latter  case. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is 
of  great  importance,  and  the  result  will  materially  depend  upon  the 
judgment  displa^'ed  in  this.  If  the  limb  be  removed  in  the  continuity 
of  the  diseased  hone,  there  must  necessarily  be  a  great  probability'  of  a 
very  rapid  return  of  the  morbid  action  in  the  stump;  and  this  proba- 
bility amounts  to  a  certainty  in  those  cases  in  which  the  disease  is  cen- 
tnd,  and  in  which  the  whole  of  the  meduliarj'^  canal  and  cancellous 
structure  are  implicated,  and  infiltrated  with  cancer.  In  cases  of  peri- 
pheral disease,  this  return  in  the  same  bone  may  not  take  place  ;  indeed, 
I  have  seen  one  case  of  the  kind  in  which  the  disease  affected  the  lower 
end  of  the  tibia,  and  that  bone  was  amputated  in  its  upper  third  ;  in  this 
case,  after  a  lapse  of  some  months,  fatal  recurrence  of  the  disease  took 
place  in  the  pelvic  bones,  but  not  in  the  stump.  As,  however,  the  peri- 
pheral is  more  rare  than  tlie  central  form  of  the  disease,  and  as  there 
are  no  means  of  ascertaining  the  precise  kind  before  removal,  the  rule, 
I  think,  should  be  definite  to  amputate  at  or  above  the  next  joint — at 
the  hip-joint,  in  malignant  disease  of  the  femur;  in  tlie  thigh,  for  that 
of  the  bones  of  the  leg;  and  at  the  shoulder,  when  the  upper  arm  is 
affected.  When  the  lower  part  of  the  femur,  however,  is  involved,  am- 
putation through  the  trochanters  may  sometimes  be  substituted  for  dis- 
articulation at  the  hip-joint,  the  latter  operation  lieing  so  formidable 
and  so  fatal  that  tlie  Surgeon  may  think  it  advisable  not  to  suliject  the 
patient  to  so  serious  a  risk;  or  amputation  might  be  performed  through 
trochanters,  and  then  the  head  of  tlie  bone  extirpated  from  the  acetabu- 
lum. In  this  way  the  severity  of  the  operation  and  the  extent  of  incised 
surface  would  be  lessened,  whilst  the  wiiole  of  the  diseased  bone  would 
be  removed. 

Jn  some  forms  of  malignant  bone-disease,  however,  the  muscles  in- 
serted into  tlie  affected  bone  become  speedilj'  contaminated,  and  this 
contamination  may  spread  widely  through  the  substance  or  along  the 
sheath  of  any  particular  muscle.  Hence  I  think  the  rule  in  these  cases 
should  be  to  amputate  not  only  above  the  diseased  bone,  but,  if  practi- 
cable, above  the  origins  of  the  muscles  in  the  neighborhood  of  the  dis- 
ease :  thus,  if  there  be  a  malignant  tumor  of  the  bones  of  the  forearm, 
amputation  should  be  done  not  only  above  the  elbow-joint,  but  above 
the  humeral  attachments  of  the  muscles  of  the  forearm. 

The  propriet}'^  of  excision  of  some  bones,  as  of  those  of  the  face,  in 
this  disease,  must  depend  on  whether  the  morbid  deposit  is  limited  to 
the  structures  that  can  be  excised.  This  operation  can  rarely  be  advan- 
tageously practised  in  malignant  tumors,  there  being  in  general  too 
great  an  implication  of  the  soft  structures  in  the  neighborhood  to  jus- 
tify it. 

Sanguineous  Tumors  are  occasionally  met  with  in  bones.  Stanley 
describes  them  as  appearing  under  two  forms  : — 1.  As  tumors  composed 
of  a  vascular  substance,  having  the  general  characters  of  erectile  tissue, 
and  bearing  on  section  a  close  resemblance  to  certain  naevi  (Fig.  435); 
tumors  of  this  kind  may  be  removed  without  the  liability  to  reproduc- 
tion :  2.  As  cysts  formed  in  the  cancellous  structure  of  a  bone,  and  con- 
taining either  fluid  or  coagulated  blood.  According  to  Stanley,  these 
tumors  expand  the  osseous  walls,  and  gradually  cause  ulceration  of  the 
skin  and  profuse  haemorrhage. 

The  Treatment  consists  in  the  amputation  of  the  limb,  or  the  excision 
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of  the  affected  bone,  as  was  successfully  done  by  Travers,  who  removed 
a  clavicle  that  was  the  seat  of  this  disease. 


Fio'.  435. — Aneurism  by  Anastomosis  of  one  of  the  Parietal  Bones. 

Osteo-Aneurism. — Pulsating  Tumora  of  Bone,  or  Osteo  Aneurisms, 
thouo-h  of  unfrequent  occurrence,  are  of  considerable  importance  to  the 
practical  Surgeon,  on  account  of  the  difficulty  that  often  exists  in  es- 
tablishing a  diagnosis  between  them  and  ordinary  aneurisms.  It  is  only 
of  late  years  that  this  kind  of  disease  hfis  been  fully  recognised  ;  and  it  is 
principally  to  the  labors  of  Handyside,  Nelaton,  Stanley,  and  Roux  that 
we  owe  an  acquaintance  with  its  characters. 

Characters. — Tumors  springing  from  bone,  whether  of  a  cartilaginous, 
fibrous,  or  cystic  character,  may  have  pulsation  communicated  to  them 
from  a  neighboring  artery;  but  the  true  pulsating  tumors  of  bone  owe 
their  pulsations  to  some  inherent  peculiarity  of  structure,  which  appears 
to  consist  either  in  the  development  of  a  vascular  tissue  of  abnormal 
character,  or  else  in  the  simple  enlargement  and  dilatation  of  the  vessels 
of  the  bone.  In  the  former  and  more  frequent  class  of  cases,  those  in 
which  a  new  tissue  is  developed  in  the  osseous  structure,  we  usually  find 
the  tumor  to  partake  of  the  character  of  malignant  growth ;  a  creamy, 
curdy,  or  brain-like,  soft,  and  very  vascular  mass  is  formed  as  an  essen- 
tial and  principal  constituent  of  it.  This  form  of  disease  has  been 
termed  an  eneephalo-osteo-aneurism.  This  abnormal  mass  will  be 
found  to  present  every  shade  of  transition,  from  true  malignant  growth 
to  a  purely  vascular  tissue  of  an  erectile  character.  Billroth  has  de- 
scribed a  somewhat  similar  condition  as  occurring  in  sarcomatous  tumors 
of  the  bones  of  the  lower  extremity,  in  which  numerous  small  aneurismal 
dilatations  existed  on  the  vessels,  forming  a  network  throughout  the 
mass.  In  the  second  and  rarer  form  of  the  disease,  there  is  developed 
in  the  bone  a  structure,  which  originally,  and  in  many  cases  throughout, 
is  a  vascular  erectile  gro^wth,  closely  resembling  capillary  nsevus 
in  its  structure,  composed  of  an  infinity  of  blood-vessels,  interlacing  in 
every  possible  way,  so  as  to  form  a  soft  reddish-yellow  tumor.  In  a 
third  form,  a  hollow  cavity  is  formed  in  the  bone,  scooped  out  of  the 
cancellous  structure  and  filled  with  blood,  partly  liquid  and  partly 
coagulated,  and  having  arterial  branches  freely  opening  into  it.  The 
shell  of  bone  surrounding  this  cavity  is  very  thin  and  expanded,  being 
usually  absorbed  at  one  point,  where  it  often  becomes  at  last  perforated. 
This  constitutes  the  true  aneurism  of  bone. 

Situation. — These  various  kinds  of  pulsatory  tumor  of  bone  have  been 
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met  with  in  almost  all  parts  of  the  body  ;  most  commonly  the  cancel- 
lous articular  ends  of  the  long  bones,  more  particularly  of  the  til)ia,  the 
radius,  the  humerus,  and  the  femur,  have  been  found  affected.  The  pel- 
vic bones  are  also  not  unfrequently  the  seats  of  these  growths  ;  and  they 
have  been  encountered  in  the  skull  and  the  ribs. 

Symptomi^. — In  its  early  symptoms  an  osteo-aneurisra  closely  resem- 
bles the  ordinary  forms  of  spina  ventosa,  being  oval  in  shape,  uniform, 
and  elastic  to  the  touch,  growing  slowly,  without  enlargement  of  the 
veins  or  discoloration  of  the  skin ;  these  characters  it  possesses  in 
common  with  most  other  tumors  of  bone.  The  special  signs  hj  which 
it  is  characterised,  however,  are  its  pulsation  and  bruit:  the  pulsation  is 
very  distinct,  superficial,  and  commonly  of  a  thrilling  character;  in 
other  cases  it  is  directly  impulsive,  and  distinctly  expansile;  the  bruit 
is  most  usually  soft  and  blowing,  but  not  unfrequently  harsh,  loud,  and 
whizzing.  In  some  cases  the  bruit  is  absent,  though  the  pulsation  con- 
tinue distinct ;  this,  according  to  Nelaton,  is  most  frequently  the  case 
in  true  osteo-aneurism.  In  the  pulsating  malignant  form  of  the  disease, 
I  have  heard  tiie  bruit  peculiarly  loud,  rough,  and  superficial.  On  com- 
pressing the  naain  artery  leading  to  the  part  of  the  limb  in  which  the 
tumor  is  situated,  all  movement  and  bruit  commonly  cease  in  it,  and  the 
tumor  lessens  in  size.  By  pressing  upon  the  growth  when  it  is  thus 
diminished  it  will  commonly  be  found  to  have  a  bony  margin,  with  a 
central  depression,  more  especially  in  those  cases  in  which  there  is  no 
malignant  growth  entering  into  its  composition,  the  growth  being  appa- 
rently composed  of  erectile  and  expanded  osseous  tissue,  filled  with  fluid 
blood.  In  some  cases,  however,  the  tumor  is  fed  by  several  arterial 
branches,  which  may  be  felt  distinctly  pulsating  under  the  skin.  This 
is  more  particularly  the  case  when  it  occurs  upon  the  bones  of  the  pelvis 
and  the  scapula,  and  then  the  bruit  and  pulsation  cannot  be  made  to 
cease  in  it.  All  these  signs  are  commonly  somewhat  intermittent, 
appearing  perhaps  in  tiie  earlier  stages  of  the  disease,  and  disappearing 
as  it  advances  ;  or  the  reverse  may  occur,  the  pulsation  and  bruit 
becoming  distinct  as  the  disease  increases  in  size,  and  meets  with  more 
resistance  in  its  outward  growth. 

Diagnosis. — It  is  of  considerable  importance  in  many  cases  to  diagnose 
the  different  forms  of  pulsating  tumor  of  bone  from  one  another;  some 
being  of  a  truly  malignant  character,  whilst  others  appear  to  consist  of 
simple  expansion  of  the  vascular  element  of  the  bone,  with  atrophy  of 
its  osseous  substance  ;  and  consequentlj^  the  prognosis  also  in  the  two 
conditions  is  very  different.  The  true  osteo-aneurism  has  so  many  signs 
in  common  with  the  2^uhati7-ig  malignant  tumor  of  bone,  that  in  many 
cases  it  is  almost  impossible  to  effect  the  diagnosis ;  yet  it  is  well  to 
bear  in  mind  that  the  malignant  form  of  the  disease  is  not  unfrequently 
multiple,  occurring,  with  pulsation  and  bruit,  in  more  situations  than 
one  :  thus  I  have  seen  growths  of  this  kind,  with  their  signs  well  marked, 
springing  both  from  the  pelvis  and  from  the  ribs.  The  true  osteo- 
aneurism  is  met  with  only  in  the  articular  ends  of  long  bones;  whereas 
the  malignant  disease,  though  commonly  occurring  in  these  situations, 
is  also  frequently  found  in  other  parts  of  tlie  body.  Besides  these,  there 
are  two  conditions  wliich,  in  many  cases,  will  enable  the  Surgeon  to 
determine  that  the  pulsating  tumor  is  an  osseous  aneurism  :  viz.,  the 
absence  of  all  bruit,  though  the  pulsation  be  distinct,  and  the  detection 
by  firm  pressure,  after  the  tumor  has  been  diminished  by  compressing 
the  artery  leading  to  it,  of  an  osseous  margin  around  its  depressed 
centre. 
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From  ordinary  aiie.urism  the  diagnosis  of  osteo-aneurisra  is,  in  many 
cases,  attended  by  almost  insuperable  difficulties.  So  great  are  these, 
that  there  are  many  cases  on  record  in  which  the  most  experienced 
Surgeons  have  ligatured  arteries  for  tumors  that  were  supposed  to  be 
aneurismal,  but  whicli  have  turned  out  to  be  pulsating  growths  con- 
nected with  bone.  A  principal  point  to  be  attended  to  in  effecting  the 
diagnosis  is  the  situation  of  the  tumor,  which  may  occur  away  from  the 
ordinary  sites  of  aneurism,  in  parts  of  the  body  where  there  is  no  vessel 
large  enough  to  give  rise  to  such  a  disease — as,  for  instance,  about  the 
head  of  the  fibula  or  the  side  of  the  pelvis.  Then,  again,  its  incorpora- 
tion with  the  subjacent  bone,  the  want  of  a  distinctly  limited  and  circum- 
scribed outline,  and  the  existence  in  many  cases  of  plates  of  bone  in  the 
wall  of  the  tumor — giving  rise  perhaps,  on  pressure,  to  the  peculiar 
rustling  or  crackling  sound  characteristic  of  expansive  bony  growths — 
will  enable  the  Surgeon  to  come  to  a  conclusion  as  to  the  true  nature  of 
the  tumor.  In  this  lie  will  be  further  assisted  by  its  giving  on  com- 
pression a  soft,  doughy,  or  spongy  feel,  or  api)earing  as  a  depression 
surrounded  by  an  osseous  margin.  In  many  cases  also,  the  less  impul- 
sive character  of  the  beat  of  the  tumor,  the  peculiar  shrill  and  tremulous 
whiz  in  the  pulsation  and  bruit,  will  throw  much  light  on  the  nature  of 
the  disease.  But  it  cannot  be  doubted  that,  when  tumors  of  this  kind 
occur  in  some  of  the  ordinary  situations  of  aneurism,  as  about  the  brim 
of  the  pelvis,  and  in  the  popliteal  space,  the  diagnosis  is  surrounded 
with  difficulties  which  no  amount  of  surgical  skill  or  tact  may  be  able 
to  overcome. 

From  ordinary  tumors  of  bone,  the  existence  of  pulsation  and  bruit 
will  always  suffice  to  distinguish  the  growths  under  consideration. 

Treatment. — Incision  into  a  pulsating  tumor  of  bcme,  or  any  attempt 
to  remove  it  without  its  osseous  connections,  is  clearly  contrary  to  the 
rules  of  good  surgery  ;  and  when  it  has  been  practised,  the  hfemorrhage 
has  been  of  the  most  alarming  and  dangerous  character.  Reaection  has 
been  had  recourse  to  in  some  instances,  as  when  the  disease  has  been 
seated  on  the  cranial  liones,  but  without  success.  Liston,  in  a  tumor 
of  this  kind  growing  from  the  scapula,  which  he  called  "an  ossified 
aneurismal  tumor  of  the  subscapular  artery,"  excised  the  greater  por- 
tion of  the  bone  from  which  it  sprang;  but  fungous  growths  reappeared 
in  the  wound,  by  which  the  patient  was  at  last  exhausted.  When  the 
disease  has  proceeded  to  such  an  extent  as  to  produce  extensive  altera- 
tion in,  and  destruction  of,  the  tissue  of  the  bone  affected,  amputation 
of  the  limb  is  the  only  resource  left  to  the  Surgeon.  This  operation  is 
also  called  for  in  those  cases  in  which  the  disease  returns  after  other 
means,  such  as  the  ligature  of  the  aj-teiy^have  been  practised.  In  these 
cases,  if  the  disease  partake  at  all  of  the  malignant  character,  the  limb 
must  be  removed  at  a  point  above  the  affected  bone. 

The  result  of  ligature  of  the  main  artery  leading  to  the  tumor  depends 
greatly  upon  the  nature  of  the  growth.  When  it  is  partly  composed  of 
sarcomatous  or  other  solid  tissue,  but  little  good  can  result  from  this 
proceeding — the  tumor  continuing  to  increase  by  an  inherent  growth, 
which  will  continue  as  long  as  the  vitality  of  the  limb  is  maintained  ; 
and  we  accordingly  find  that,  in  all  such  cases  in  which  this  operation 
has  been  practised,  the  progress  of  the  tumor  has  either  not  been  re- 
tarded, or,  if  the  pulsations  have  been  stopped  and  its  size  lessened  for 
a  time,  the  activity  of  the  symptoms  has  speedily  returned,  and  ampu- 
tation has  been  rendered  necessary.  When,  however,  the  tumor  has 
partaken  more  of  the   cliaracters  of  true  osteo-aneurism,  then  a  more 
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favorable  result  has  followed  the  ligature  of  the  main  artery  of  the  limb. 
In  a  case  of  this  kind  seated  in  the  radius,  in  whicli  Roux  ligatured  the 
brachial  artery,  a  complete  cure  resulted.  The  same  also  occurred  to 
Lallemand  ;  and  in  a  patient  of  Dupuytren's  there  was  no  return  of  the 
disease  for  six  years,  when  it  recurred,  and  amputation  became  neces- 
sary. These  results  are  sufficiently  satisfactory  to  justify  the  Surgeon 
in  having  recourse  to  the  ligature,  or  perhaps  the  compression,  of  the 
main  artery  of  the  limb,  in  tliose  cases  in  which  the  tumor  can  be  ascer- 
tained not  to  parta,ke  of  the  nature  of  malignant  growth. 


CHAPTER   XLVIII. 

DISEASES  OF  JOINTS. 

The  various  joints  of  the  liody  may  become  the  seat  of  Inflammatory 
Affections  of  an  acute  or  chronic  character;  of  Strumous  Disease;  or 
of  various  other  morbid  conditions,  such  as  more  or  less  permanent 
rigidity,  or  Ankylosis,  the  formation  of  Foreign  Bodies  within  their 
cavities,  or  their  Malignant  Degeneration,  and  Neuralgia.  In  studying 
these  various  articular  affections,  it  must  be  borne  in  mind  that  a  joint 
is  composed  of  a  number  of  different  tissues  ;  of  synovial  membrane, 
cartilage,  ligament,  bone,  and  capsule,  or  investing  fibrous  expansion. 
In  anj^  one  of  these  structures  the  disease  may  primarily  begin,  though 
eventually  the  morbid  action  often  spreads  to  other  tissues  besides  that 
wliich  was  originally  involved.  The  merit  of  having  been  the  first  to 
point  out  the  true  mode  of  studying  these  affections  in  reference  to  the 
different  structures  in  which  they  have  originated,  and  to  have  set  aside 
that  coarse  pathology  which,  under  the  general  terms  of  "arthritis"  and 
of  "white  swelling,"  confounded  together  these  various  diseases,  is  cer- 
tainly due  to  Sir  Benjamin  Brodie. 

SYNOVITIS. 

Inflammation  of  the  Synovial  Membrane,  the  most  common  j 
perhaps  of  all  the  articular  affections,  maj'  be  acute,  subacute,  or  chronic. 

Causes. — Whatever  form  it  assumes,  synovitis  usually  results  from/ 
exposure  to  cold,  especially  in  rheumatic  or  syphilitic  constitutions.] 
In  these  cases  it  commonl}^  happens  that  more  joints  than  one  are  im- 
plicated at  the  same  time  ;  and  the  affected  articulations  are  more  fre- 
quently those  tliat  are  most  exposed  by  having  the  thinnest  covering  of 
soft  parts,  and  by  being  especially  subjected  to  transitions  of  tempera- 
ture, such  as  the  knees  and  ankles.  Injuries  of  joints,  as  blows,  bruises, 
wounds,  or  sprains,  will  also  frequently  occasion  this  inflammation  ;  but 
when  arising  from  such  causes,  it  is  usually  associated  with  inflammation 
of  the  other  textures  of  the  articulation. 

Pathology. — As  uncomplicated  acute  synovitis  is  never  fatal,  we 
seldom  have  an  opportunity  of  studying  its  pathology.  It  would,  how- 
ever, appear  from  the  examination  of  joints  in  cases  of  synovitis  from 
injury,  as  well  as  from  the  experiments  of  Richet,  Bonnet,  and  others, 
who  have  induced  traumatic  synovitis  in  animals,  that  there  is  in  the 
first  instance  an  inflammatory  congestion  and  vascularity  of  the  mem- 
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tbrane,  with  loss  of  its  peculiar  satiny  polish.  The  synovia  is  then  in- 
creased in  quantity,  and  becomes  thin  and  serous,  and  after  a  time  inter- 
mixed with  plastic  matters  which  are  poured  out  with  it.  If  the  disease 
progress  faA'orabl}',  these  products  are  more  or  less  completely  absorbed. 
In  more  rare  cases,  tiie  vascularit}^  and  swelling  of  the  synovial  raem- 
biane  increase,  nntil  at  last  it  becomes  so  turgid  and  distended  with 
blood  and  effused  fluids,  that  a  kind  of  chemosis  results;  a  thin,  puru- 
lent-looking fluid,  composed  of  granular  corpuscles,  floating  in  a  serous 
liquid,  is  poured  out,  and  disintegration,  with  thinning  and  erosion  of 
tlie  cartilage,  and  probable  complete  destruction  of  the  joint,  ensues. 
In  other  cases,  granulations  are  thrown  out  on  the  looser  portions  of 
the  membrane,  and  becoming  injected  with  blood-vessels,  constitute 
fringed  and  villous  membraneous  expansions,  lying  upon  the  subjacent 
disintegrated  and  eroded  cartilage. 

Symptoms. — Acute  Synovitis The  symptoms  of  synovitis  consist 

of  pain  and  heat  of  the  joint,  with  distension  and  fluctuation  of  it.  If  it 
be  large  and  exposed,  the  pain  is  severe,  especially  at  night,  being 
greatlj'  increased  b}-  moving  or  pressing  upon  the  articulation  ;  it  is 
usually  sharp,  but  when  the  disease  occurs  in  rheumatic  or  gouty  con- 
stitutions, of  a  gnawing  character.  In  purulent  synovitis  from  pyaemia, 
it  is  usually  \Q\y  supeificial,  indeed  almost  cutaneous.  On  laying  the 
hand  on  the  joint,  this  will  be  felt  to  be  hot. 

The  sioelling  of  the  affected  joint  is  considerable,  and  evidently  de- 
pends on  accumulation  of  fluid  within  the  sjniovial  sac,  the  extreme  out- 
line of  which  is  rendered  apparent  by  the  tension  to  which  it  is  subjected. 
Thus  in  the  knee  it  rises  up  high  in  the  thigh  under  the  tendon  of  the 
quadriceps  extensor,  to  the  extent  of  three  or  four  inches  above  the 
upper  border  of  the  patella,  the  swelling  being  higher  on  the  inner  than 
the  outer  side  of  the  limb,  whilst  in  the  elbow  it  rises  in  the  same  man- 
ner under  the  tendon  of  the  triceps.  There  is  but  little  if  any  effusion 
into  the  surrounding  tissues  ;  and  hence  the  outline  of  the  joint  can  be 
distinctly  felt,  and  undulation  perceived  in  it.  The  limb  is  usually 
semiflexed,  as  giving  the  patient  most  ease,  and  the  joint  cannot  be 
moved.  The  constitutional  febrile  disturbance  is  tolerably  severe,  espe- 
cially if  the  afl^ection  occur  in  a  rheumatic  constitution. 

Chronic  Synovitis The  disease,  at  first  acute,  may  terminate  in 

a  subacute  or  chronic  form  ;  or,  subacute  at  its  commencement,  it  may 
fall  into  a  chronic  condition.  Chronic  synovitis  is  characterised  by  all 
the  symptoms  of  the  acute  variety  of  the  disease,  but  in  a  less  severe 
degree.  The  swelling  and  weakness  of  the  joint  are  the  most  conspicu- 
ous local  conditions.     In  some  cases,  the   swelling  from   accumulated 

i  serous  fluid  is  so  considerable  as  to  constitute  a  true  dropsy  of  the 

jjoint — Hydrarthrosis.  This  accumulation  of  fluid,  partaking  in  vari- 
ous degrees  of  the  characters  of  serum  and  synovia,  is  usually  preceded 
or  accompanied  by  evidence  of  synovial  inflammation ;  but,  though  this 
generally  happens,  it  is  not  invariably  the  case.  Richet,  in  particular, 
has  recorded  instances  from  which  it  would  appear  that  inflammation  is 
.not  a  necessary  or  invariable  accompaniment  of  the  affection,  the  s^aiovial 

|membrane  being  indeed  preternaturally  white,  and  looking  as  if  it  had 
been  washed  or  soddened  ;  and  though  these  cases  are  rare,  those  that 
commonly  present  tiiemselves  to  the  Surgeon  being  of  a  decidedly  in- 
flammatory character,  j-et  their  occasional  occurrence  is  sufficient  to 
establish  the  existence  of  a  passive,  as  well  as  of  an  inflammatory  form 
of  the  disease. 

The  presence  of  an  abnormal  quantity  of  fluid  in  the  joint  is  always 
readily  perceived  by  Ma  fluctuation  and  undulation  and  by  the  peculiar 
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shape  tliat  it  communicates  to  the  part.  Thus  in  tlie  knee,  wliicli  is  the 
most  common  seat  of  this  affection,  the  patella  will  be  lelt  to  float,  as  it 
were,  on  the  subjacent  liquid  ;  and  the  capsule  of  the  joint  projects  dis- 
tinctly in  three  situations,  viz.,  on  each  side  of  the  ligamentum  patellae, 
and  above  that  bone.  In  the  elbow,  there  is  a  soft  and  fluctuating  swell- 
ing on  each  side  of  the  olecranon,  and  under  the  tendon  of  the  triceps  ; 
and  in  the  shoulder  there  is  a  general  roundness  and  distension  of  the 
articulation.  It  is  said  that,  in  some  cases,  the  distension  of  the  joint 
has  been  so  great  that  the  synovial  membrane  has  been  ruptured,  and 
the  fluid  poured  forth  into  the  surrounding  areolar  tissue.  In  these 
cases,  however,  it  is  probable  that  some  destructive  change  in  the  syno- 
vial membrane  preceded  its  rupture. 

In  some  cases  of  chronic  synovitis  distinct  crackling  will  be  felt  in 
the  interior  of  the  joint,  on  laying  the  hand  over  the  articulation  whilst 
it  is  freely  moved.  This  appears  to  me  to  be  due  to  the  existence  of 
plastic  bands  or  deposits  in  the  intei-ior  of  the  joint,  through  which  the 
fluid  is  pressed  by  the  articular  movements,  and  thus  occasions  the  sen- 
sation which  is  met  with  under  other  but  similar  circumstances  in  en- 
largements of  the  bursse,  and  in  fluid  efl'usions  in  the  sheaths  of  tendons. 

Terminations. — The  termination  of  synovitis  will  depend  mainly  on 
its  cause.  When  simple  and  uncomplicated,  arising  as  the  result,  per- 
haps, of  rheumatic  influences,  it  will  in  most  cases  terminate  in  complete^ 
resolution.  In  other  instances,  however,  plastic  matter  may  be  thrown j 
out,  which  either  assumes  the  form  of  warty  vegetations  or  concretions 
within  the  joint,  or  of  bands  stretching  across  its  interior  or  incorporated 
with  its  capsule,  occasioning  more  or  less  permanent  stiffness.  When 
synovitis  arises  from  wound,  it  usually  goes  on  to  suppuration  within 
the  joint,  with  superficial  erosion  or  disintegration  of  the  cartilage,  and 
eventuall}',  if  the  limb  be  not  removed,  to  complete  disorganisation  of 
the  interior  of  the  articulation,  and  to  more  or  less  complete  ankylosis. 
The  same  happens  in  the  puerperal  and  pypejnic  inflammations  of  joints; 
in  which  cases  the  morbid  action  commencing  on  the  synovial  membrane 
extends  downwards  to  the  cartilages,  eventually  destroying  them. 

The  chronic  or  subacute  sj-novitis  and  hydrarthrosis  usually  termi-| 
nate  favorabl}'^,  although  the  joint  is  generally  left  in  a  weak,  relaxed  con- 
dition, which  may  take  many  months  to  recover;  but  occasionally,  more 
particularly  in  strumous  constitutions,  the  disease  runs  on  to  suppura- 
tive destruction  of  the  joint.  This,  however,  is  rare;  yet  its  occurrence, 
in  some  instances,  should  make  the  Surgeon  careful  not  to  confound  the 
fluctuation  of  serous  accumulation  with  tliat  of  purulent  collection.  In 
the  latter  instances,  the  symptoms  of  inflammation  will  always  have 
preceded. 

Treatment. — The  treatment  of  synovitis  depends  partly  on  the  se- 
A'erity  of  the  symptoms,  and  partly  on  the  cause  of  the  disease.  If  a 
joint  have  been  injured,  and  synovitis  be  apprehended,  or  indeed  have 
commenced,  no  treatment  will  be  found  more  efficacious  than  the  con- 
tinued application  of  ice  in  India-rubber  bags  of  sufficient  size  to  enve- 
lope the  whole  of  the  joint.  In  this  way  the  inflammation  may  often  be 
checked  or  completely  arrested,  the  joint  being,  of  course,  kept  at  the 
same  time  perfectly  at  rest  on  a  splint  or  in  a  sling.  Should  the  disease 
have  made  progress,  and  should  the  ice  fail  in  arresting  it,  then,  if  the 
patient  be  young  and  strong,  the  free  and  repeated  application  of  leeches 
to  the  inflamed  articulation,  follov^ed  by  fomentations  and  accompanied 
by  perfect  rest  of  the  part  on  a  splint,  or  on  pillows  properly  arranged, 
will  be  the  most  useful  treatment.  At  the  same  time,  saline  pui-gatives 
with  antimony  must  be  given,  and  the  patient  kept  on  a  low  diet. 
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j  If  the  disease  be  rheumatic,  leeches  must  be  applied,  followed  by  hot 
fomentations,  and  rest  of  the  part  in  the  elevated  position  :  at  the  same 
[time  colchicum,  witli  salines,  if  there  be  much  fel)rile  disturbance,  and  in 
combination  with  Dover's  powder,  if  there  be  much  pain  at  night,  should 
be  administered.  In  some  instances,  where  colchicum  disagrees,  great 
benefit  will  result  from  the  administration  of  Dover's  powder  and  calo- 
mel, in  small  but  frequent  doses.  "When  the  disease  is  of  syphilitic 
origin,  leeches  are  not  often  required  ;  but  the  application  of  blisters, 
followed  by  calomel  and  opium,  will  be  attended  with  marked  success. 

When  the  synovitis  is  subacute  or  chronic,  the  same  principles  of 
treatment  must  be  adopted,  modified  according  to  the  intensit}'  of  the 
affection.  In  these  forms  of  the  disease,  rest  is  perhaps  the  most  im- 
portant element  in  the  treatment,  everything  else  proving  nugatory 
unless  this  be  attended  to ;  the  limb  is  usually  best  fixed  b^'  leather 
splints,  buckled  on  so  that  they  may  be  removed  in  order  to  make  the 
necessary  applications  to  it.  In  these  cases,  repeated  blisterings  over 
the  whole  of  the  joint  constitute  perhaps  the  most  useful  local  means 
that  we  possess:  in  a  more  advanced  stage,  counter-irritation  hy  means 
of  stimulating  embrocations,  together  with  douches,  either  of  warm  sea- 
water  or  of  some  of  tlie  sulphurous  springs,  such  as  those  of  Aix  or 
Bareges,  will  prove  most  useful ;  and  when  all  inflammatory  action  has 
been  subdued,  and  weakness  of  the  joint  merely  is  left,  the  joint  should 
be  properly  strapped  with  soap-plaster,  spread  upon  leather.  Amongst 
the  internal  remedies  likel}'  to  be  of  most  service,  may  be  mentioned  the 
iodide  of  potassium,  either  alone  or  in  some  bitter  infusion, 
i  In  hydrarthrosis,  rest  and  repeated  blistering  will  usually  promote 
the  removal  of  the  fluid.  In  addition  to  this,  the  employment  of  pres- 
sure and  friction,  with  absorbent  remedies,  as  the  iodine  or  mercurial 
ointment  or  oleate  of  meicury  conjoined  with  the  internal  administration 
of  the  iodide  of  potassium  or  a  mild  mercurial  course,  will  often  procure 
|;he  absorption  of  the  fluid.  If  these  means  fail,  the  pneumatic  aspirator 
may  be  used  to  empty  the  joint  of  its  fluid,  the  puncture  being  closed 
antiseptically,  and  in  extreme  cases  we  have  a  very  powerful  method  of 
cure  at  our  command  in  the  injection  of  the  joint  with  tincture  of  iodine. 
This  plan,  a  sufficiently  bold  one,  has  been  much  employed  \>y  Jobert, 
Yelpeau,  and  Bonnet.  These  Surgeons  used  the  tincture  diluted  with 
two  or  three  parts  of  water.  A  small  trochar  is  introduced  into  the 
joint,  a  moderate  quantit}^  of  the  serous  fluid  is  let  out,  but  not  all,  and 
then  a  corresponding  quantity  of  the  iodine  solution  is  thrown  in;  and 
after  being  left  for  a  few  minutes,  is  allowed  to  escape.  Inflammation 
of  the  joint,  which  is  a  necessary  result  of  this  procedure,  comes  on. 
This  is  then  treated  by  ordinary  antiphlogistic  means,  and,  according  to 
the  statements  of  the  French  Surgeons,  has  in  no  case  been  followed  by 
any  serious  consequences,  but  in  several  instances  by  a  complete  cure 
without  ankylosis;  a  new  and  healthy  action  having  been  imprinted  on 
the  synovial  membrane.  This  mode  of  treatment  does  not  appear  hith- 
erto to  have  met  with  much  support  in  this  country ;  yet  it  certainly 
deserves  a  trial,  though  recourse  should  not  lightl^^  l)e  had  to  it,  as  it  is 
evident  that  tlie  induced  inflammation  might  exceed  the  expected  limits. 
In  one  case  of  hj^drarthrosis  of  the  knee,  in  an  old  man,  in  which  I  em- 
ployed it,  about  six  ounces  of  thin  synovia  were  drawn  off",  and  a  drachm 
of  strong  tincture  of  iodine  was  injected  into  the  joint.  Slight  inflam- 
mation only  ensued  ;  and  the  disease',  which  was  of  two  years'  standing, 
was  completely  cured.  The  chief  points  that  appear  to  require  attention 
are  that  no  inflammation  be  going  on  at  the  time,  there  being  no  tender- 
ness or  pain  in  moving  the  joint,  the  eflTusion  being  quite  passive,  and 
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of  a  very  chronic  character;  and,  above  all,  that  no  air  be  allowed  to 
enter  with  the  injected  fluid.  After  dropsy  of  the  joint  has  been  removed, 
the  articulation  is  usually  left  weak  for  some  lengtli  of  time,  in  conse- 
quence of  the  stretching  to  which  its  ligaments  have  been  subjected  : 
here  cold  douches  and  an  elastic  bandage  will  constitute  the  best  mode 
of  treatment. 

ARTHRITIS. 

Simple,  Acute,  and  Chronic  Arthritis. — By  Arthritis,  inits  sim- 
ple form,  is  meant  inflammatory  disease  of  an  acute  or  chronic  kind  of 
the  whole  or  greater  part  of  the  structures  that  enter  into  the  formation 
of  a  joint.  This  aflf'ection  may  commence  in  the  synovial  memhranesA 
and  then  spread  to  the  other  articular  tissues;  or  it  may  begin  in  the/ 
cartilages  or  bones. 

Diseased  action  is  ver}'  seldom  primarilj'^  set  up  in  the  ligaments  of  the  / 
joints  ;  though  these  structures  commonly  become  elongated,  softened, 
and  destroyed,  as  a  consequence  of  other  forms  of  articular  disease. 
But,  thougli  primary  inflammation  of  the  ligaments  is  so  rare  an  affec- 
tion as  to  have  been  denied,  b}^  many,  yet  it  certainly  does  occasionally 
occur.  This  is  especially  seen  in  the  hip-joint,  where  the  inflammatory 
affection  may  commence  in  the  round  ligament ;  illustrative  of  which 
there  is  a  very  beautiful  model  in  the  University  College  Museum. 

Inflammation  may  commence  in  the,  fibrous  capsule  of  the  joint :  this/ 
we  find  more  particularly  to  be  the  case  when  the  affection  is  of  a  rheu- 
matic character  ;  in  these  cases  inflammation,  running  into  suppuration 
and  slough  of  this  structure,  will  commonly  spread  to  the  internal  parts. 
In  some  instances  this  form  of  disease  gives  rise  to  the  deposition  oi 
masses  and  layers  of  bone  in  the  areolar  structures  outside  the  articu- 
lation. 

Causes. — In  some  instances,  acute  nec?'Osis  of  the  shaft  of  one  of  the/ 
long  bones,  as  of  the  tibia,  will  extend  to  the  epiph3'sis,  and  thus  run  on/ 
to  destructive  action  in  the  terminal  articulations,  the  cartilages  becom-/ 
ing  undermined,  softened,  and  perforated.     It  not  unfrequently  happens 
that  the  arthritic  disease  is  a  result  of  a  morbid  condition  of  the  articular 
ends  of  the  long  bones,  or  of  those  short  bones  that  enter  into  the  forma- 
tion of  the  joint ;  this  we  especially  see  in  diseases  of  the  foot,  of  the 
elbow,  of  the  knee,  and  hip;  but  it  is  a  condition  which,  I  believe,  may 
occur  in  an}' joint.     The  hones  usually 

become,  in  the  flrst  instance,  the  seat  ^ 

of  tuberculous  infiltration  ;  this  runs 
into  unhealth}'  suppuration,  which 
gives  rise  to  caries  and  limited  necrosis 
(Fig.  436  a);  as  the  diseased  action  ap- 
proaches the  articular  surface,  the  in- 
crusting  cartilage  becomes  loosened 
and  detached,  and  at  the  same  time 
gradually  disintegrates,  and  becomes 
perlbrated  (Fig.  486  6),  nutrition  in  it 
being  arrested  or  modified  by  the  mor- 
bid state  of  the  subjacent  bone.  When 
once  the  cartilage  becomes  affected,  the 
whole  of  the  interior  of  the  joint  speed- 
ily suppurates,  and  is  destroyed.  In 
other  cases,  inflammatory  congestion,         Kg.  436.-a,  Caries  of  Head  of  Tibia. 

but  without    the  formation   of   tuberCU-  &,  Perforation  of  Cartilage. 
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loiis  matter,  takes  place  in  the  articular  ends,  vvliich  become  somewhat 
expanded;  and  tlien,  without  an}'  suppuration  occurring  in  the  osseous 
structure,  tlie  cartilage  gradually  separates  or  peels  off,  and  becomes 
softened  and  necrosed.  This  condition  is  often  met  with  in  disease  of 
the  tarsal  articulations. 

Arthritis  commonly  results  from  wounds  of  joints  or  injuries^  aimh  as 
sprains  and  fractures  occuri'ing  in  their  vicinity,  more  particularly  in 
young  people  and  in  those  of  a  lymphatic  constitution.  It  also  occurs 
as  a  not  unfrequent  accompaniment  of  pyaemia  (Vol.  I.  pi).  699,  709), 
and  of  some  of  the  morbid  conditions  of  ihe  puerperal  state.  The  puer- 
peral inflammation  of  joints  is  of  a  very  destructive  character,  most 
generally  speedily  terminating  in  suppurative  disorganisation.  One  or 
several  joints  may  be  affected,  and  the  knee  is  the  one  that  is  most  fre- 
quently and  seriously  involved.  Puerperal  arthritis  probably  depends 
upon  a  purulent  infection  of  the  blood,  the  result  of  uterine  pidebitis. 
I  Arthritis  not  unfrequently  occurs  as  a  consequence  of  scarlatina ;  the 
I  knee-joint  is  often  affected  in  a  destructive  manner  after  this  disease.  In 
/  some  forms  of  albuminuria  there  is  also  a  great  tendency  to  inflammation 
of  tiie  joints;  and,  indeed,  1  have  so  frequently  seen  that  form  of  renal 
dropsy  which  follows  scarlet  fever  accompanied  by  serious,  sometimes 
destructive,  inflammation  of  some  joint,  as  almost  to  look  upon  one  con- 
dition as  the  sequence  of  the  other. 
I'  I  Acute  Arthritis  of  a  single  large  joint  is  neve^Mr^lieunaa^ic.  In  iheu- 
/  matism  more  joints  thaiLTpne  are  always  a&cted.  Where  one  single 
joint,  such"~as~tlie  knee,  is  attacked  by  disorganising  inflammation,  the 
disease  arises  from  one  of  three  diseases,  viz.,  struma,  pyaemia,  or  gonor- 
rhoea. When  strumous,  it  will  usually  partake  of  the  character  of  white 
swelling,  or  commence  in  the  osseous  articular  ends.  When  commencing 
in  the  sjmovial  membrane  and  confined  to  the  soft  articular  structures, 
it  will  be  found  (when  not  traumatic)  to  be  either  pyseraic — possibly  in 
women  pueri)eral — or  gonorrhoeal.  In  either  case  the  prognosis  is  bad — 
in  the  first  to  life,  in  the  last  to  the  joint. 

In  old  people,  acute  disorganising  arthritis  is  occasionally  set  up 
without  any  injury  or  other  external  exciting  cause.  I  have  in  this  way 
seen  the  joints  of  the  foot,  the  ankle,  and  the  sterno-clavicular  articula- 
tion rapidly  destroyed,  with  great  local  inflammatory  excitement  and 
severe  constitutional  disturbance  of  a  low  form.  These  attacks  are  often 
mistaken  in  the  first  instance  for  gout ;  but  the  rapidity  of  the  disor- 
ganising action,  the  formation  of  pus  within  and  around  the  joint,  the 
necrosis  of  the  contiguous  bones,  and  the  separation  of  the  incrusting 
cartilages,  all  indicate  the  different  nature  of  this  affection  ;  which,  so 
far  as  the  joint  itself  is  concerned,  is  incurable,  and  which  may  terminate 
in  the  loss  of  the  patient's  life. 

(Symptoms. — The  symptoms  of  arthritis  that  are  most  marked  are  the 
pain,  heat,  swelling,  and  peculiar  position  of  the  joint.  The  jjain  is 
often  severe,  tensive,  and  throbbing:  so  acute  is  it  sometimes,  that  the 
patient  screams  with  agony ;  he  cannot  bear  the  bed  to  be  touched,  the 
room  to  be  shaken,  or  the  slightest  movement  communicated  to  the  limb, 
any  attempt  at  examination  of  joint  in  such  cases  being  attended  with 
insupportable  agony.  There  are  usually  nocturnal  exacerbations,  and 
the  pain  is  commonly  referred  with  especial  severity  to  one  particular 
spot  in  the  joint ;  thus  it  is  geneiall}'  lelt  at  the  inner  or  under  side  of 
the  knee-joint,  and  at  the  outer  aspect  of  the  hip.  The  heat  of  tlie  dis- 
eased joint  is  considerable,  and  is  often  accompanied  with  more  or  less 
superficial  redness.     The  swelling  is  unilorm,  involving  the  whole  of  the 
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articulation,  and  not  projecting  at  certain  parts  of  it,  as  wlien  the  synoY 
vial  membrane  alone  is  affected  ;  it  is  generally  not  very  considerable, 
and  has  a  soft  and  doughy,  rather  than  a  fluctuating  feel.  As  the  disease 
advances,  however,  the  swelling  generally  increases  suddenly,  and  to  a 
considerable  extent,  either  in  consequence  of  the  irritation  of  the  syno- 
vial membrane,  or  of  the  accumulation  of  pus  within  or  around  the  joint. 
In  many  cases  the  S3'novial  membrane  gives  way,  and  the  pus  from  the 
interior  of  the  joint  becomes  widely  diffused  through  the  muscular  inter- 
spaces of  the  limb,  forming  enormous  abscesses  and  long  sinuous  tracks.  ^ 
The  position  of  the  affected  limb  is  peculiar,  and  that  attitude  is  insen-l 
sibly  adopted  in  which  the  patient  will  have  the  greatest  amount  of  ease  ;> 
thus  the  knee  is  semiflexed  and  turned  outwards,  the  thigh  is  abducted, 
and  the  elbow  is  l)ent.  Spasms  or  starlings  of  the  limb,  often  of  a  very( 
sharp  and  painful  character,  come  on  at  times  ;  more  particularly  at 
night.  Amongst  the  most  distressing  symptoms  in  the  more  advanced 
stages  of  acute  disorganization  of  a  joint  are  the  painful  startings  of  the 
limb  whenever  the  patient  falls  to  sleep.  The  muscles  becoming  relaxed 
the  softened  articular  structures  allow  the  joint  to  become  slightly  dis- 
placed ;  a  reflex  contraction  of  the  muscles  immediatel}^  takes  place  and 
the  patient  wakes  with  a  painful  spasmodic  jerk  of  the  limb,  inducing  a 
feeling  of  alarm,  that  is  often  very  distressing.  The  constitutional  dis-\ 
turbance  is  very  severe,  and  of  an  actively  febrile  type. 

As  the  disease  progresses,  suppuration  takes  place  within  the  joint, 
which  becomes  hot  and  red,  with  a  good  deal  of  throbbing  pain,  and  at 
last  fluctuation  is  perceived  where  the  coverings  are  thinned.  In  some 
cases  the  suppuration  occurs  with  very  great  rapidity,  and  luxation  of 
the  head  of  the  bone  takes  place.  In  other  cases  the  synovial  membrane 
and  capsule  of  the  joint  give  way  without  any  looseness  of  ligaments  or 
displacement  of  bones,  pus  becomes  infiltrated  into  the  areolar  tissue 
around  the  joint,  an  abscess  forms  externally  to  the  articulation,  and 
extensive  purulent  collections  become  diffused  through  the  limb.  As 
the  joint  becomes  loosened  by  the  destruction  of  its  ligaments,  the  bones 
l)ecome  mobile,  and  grate  against  one  another  where  the  incrusting  car- 
tilage has  been  removed,  thus  giving  rise  to  very  severe  suffering.  The 
cartilages  may,  however,  in  some  cases  be  very  extensively  destroyed, 
and  yet  no  grating  take  place  ;  this  is  owing  either  to  the  destructive 
action  being  limited  to  the  edge  of  the  encrusting  cartilage,  the  opposed 
surfaces  being  sound,  or  else  to  the  interior  of  the  articulation  being 
filled  up  with  plastic  matter  after  the  removal  of  the  cartilages.  But 
though  abscess,  either  within  the  joint  or  external  to  it,  usually  forms 
when  the  bones  grate  and  the  cartilage  disintegrates,  yet  it  occasionally 
happens  that  these  conditions  take  place — those  symptoms  that  are  in- 
dicative of  the  erosion  of  the  cartilage,  such  as  painful  startings  of  the 
limb,  grating,  and  preternatural  mobility  of  the  joint — and  yet  no  abscess 
forms  ;  all  the  symptoms  subsiding  under  proper  treatment,  and  the  joint 
recovering,  though  perhaps  with  a  certain  degree  of  ankylosis.  But  the 
reverse  may  also  take  place.  Suppuration  may  take  place  in  a  joint, 
either  as  the  result  of  pyaemia  or  of  injury,  the  synovial  membrane  and 
the  capsule  may  give  way,  extensive  infiltration  of  pus  into  the  deep 
areolar  planes  of  the  limb  may  occur,  and  yet  no  laxity  of  ligament,  no 
preternatural  mobility  of  the  bones,  no  grating  of  the  osseous  surface, 
indicate  the  disorganisation  of  the  articulation  which  is  in  progress. 
This  condition  may  occur  in  any  joint;  I  liave  most  frequently  met  with 
it  in  the  knee.  There  the  upper  and  usually  the  outer  part  of  the  cap- 
sule generally  gives  way,  and  the  pus  diffuses  itself  deeply  through  the 
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muscles  of  the  limb,  sometimes  between  the  periosteum  and  the  bone 
even.  In  these  cases  the  thigii  swells  greatly,  the  limb  becomes  (jedema- 
tous,  and  a  deep  and  obscure  sensation  of  fluctuation  may  perhaps  be 
felt,  more  especially  towards  the  outer  and  lower  part  of  the  limb  just 
above  the  knee.  The  swelling  of  the  joint  has  perhaps  subsided,  giving 
a  false  idea  of  security,  which  is  confirmed  by  the  absence  of  signs 
indicative  of  disorganisation,  such  as  lateral  mobility  and  grating.  But 
on  pressing  the  thigh  downwards,  the  joint  will  be  found  to  fill,  the  pa- 
tella will  float  again,  and  there  is  an  evident  communication  between  the 
interior  of  the  synovial  membrane  and  the  extensive  diffused  abscess  in 
the  thigh.  In  cases  of  this  kind  the  pus  will  first  come  to  the  surface 
about  two  or  three  inches  above  and  to  the  outer  side  of  the  joint;  and, 
on  a  free  incision  being  made  here,  immense  quantities  may  be  let  out. 
In  these  cases  the  fluctuation  is  often  masked  by  the  oedema  of  the  limb, 
and  by  the  thickness  of  the  overlying  mass  of  areolar  tissue  and  muscle, 
and  will  require  the  closest  examination  and  the  most  practised  finger 
for  its  detection.  After  suppuration  has  taken  place,  tlie  constitutional 
disturbance  partakes  of  the  irritative  type,  the  patient  suffering  severe 
pain,  and  being  worn  out  by  want  of  rest.  Hectic  may  occur,  and  death 
from  exhaustion  and  irritation,  unless  the  diseased  part  be  removed.  In 
other  and  less  severe  cases  it  falls  into  a  state  of  chronic  thickening, 
perhaps  with  fistulous  openings  leading  down  to  the  diseased  structures; 
and  in  some  of  the  more  favorable  instances  the  patient  may  recover, 
with  a  permanently  rigid  joint. 

There  is  occasionally,  but  very  rarely  met  with,  a  form  of  acute  arth- 
ritis occurring  independently  of  any  external  cause,  but  dependent  on 
disorganisation  of  the  cartilages,  apparently  from  simple  loss  of  vitality, 
in  old  persons  of  feeble  constitution.  It  resembles  in  this  respect  that 
form  of  senile  necrosis  of  bones  described  at  p.  181.  In  the  senile  arth- 
ritis now  alluded  to  the  pain  is  very  acute,  the  enlargement  of  the  joints 
considerable,  the  wasting  of  muscle  rapid  and  great.  The  constitutional 
disturbance  is  proportionately  severe.  The  joint  that  it  most  frequently 
affects  is  the  knee.  1  have  also  seen  it  in  the  wrist.  This  form  of  arth- 
ritis must  not  be  confounded  with  the  dry  rheumatic  arthritis  of  old 
people.  It  diff'ers  from  this  form  of  the  disease  in  the  acuteness  of  its 
local  symptoms,  and  the  severity  of  the  constitutional  disturbance. 

On  examining  the  joint  after  removal,  the  cartilages  will  be  found  to 
be  ulcerated,  the  synovial  membrane  softened,  swollen,  and  injected;  the 
ligaments  softened,  and  the  articular  osseous  ends  vascular. 

The  Treatment  must  be  conducted  on  the  ordinar}?-  principles  of  rest, 
fomentations,  opiates,  and  supports.  But  at  last,  in 'order  to  save 
destruction  of  life  by  pain  and  exhaustion,  the  question  of  amputation 
will  arise,  and  serious  as  this  may  be  in  old  people,  it  will  be  the  only 
alternative  and  chance  of  escape  from  a  painful  death. 

Diagnosis. — Abscess  may  form  externally  to,  but  close  upon,  the  cap- 
sule of  a  joint,  and  closely  simulate  disease  of  the  articulation.  In  these 
cases  the  absence  of  serious  constitutional  disturbance,  the  irregularity 
of  the  swelling,  greater  on  one  side  than  the  other,  its  extension  over 
bony  points,  as  the  patella  or  olecranon,  the  superficial  character  of  the 
fluctuation,  the  absence  of  all  rigidity  aliout  the  joint  or  of  that  preter- 
natural mobility  in  a  horizontal  direction  which  arises  from  softening  of 
the  ligaments,  and  of  other  severe  local  symptoms,  such  as  pain,  start- 
ing, looseness,  or  grating,  will  enable  the  Surgeon  to  effect  a  correct 
diagnosis. 

Pathology. — In  arthritis,  the  principal  changes  are  undoubtedly  found 
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to  take  place  in  the  cartilages  ;  at  the  same  time,  it  must  not  be  sup- 
posed that  all  morbid  appearances  that  are  found  in  these  structures  are 
the  result  of  inflammation,  as  erosion  and  absorption  of  their  tissue  may 
take  place  independently  of  any  inflammatory  action.  The  long-con- 
tinued disuse  of  a  joint,  as  in  the  treatment  of  fractures,  ma}^  occasion 
this  ;  and  in  old  people  it  is  very  common  to  meet  with  a  porcellanous 
or  ivory-like  deposit  on  the  articular  ends  of  the  bones,  which,  however, 
does  not  prevent  tlie  joints  from  being  used,  though  it  may  occasion 
stiff"ness  and  pain  in  them.  According  to  Quekett,  this  porcellanous 
deposit  is  of  two  kinds  ;  one  consisting  of  unorganised  earthy  matter, 
the  other  of  true  bone  having  the  Haversian  canals  filled  with  phosphate 
of  lime. 

In  acute  arthritis,  the  cartilages  are  usually  found  ulcerated  and 
eroded  in  i)atches  of  varying  size,  exposing  bone,  which  is  rough  and 
vascular.  The  remains  of  the  cartilage  are  softened,  inelastic,  opaque, 
and  thickened,  and  separate  easily  from  the  subjacent  bone,  which  can 
be  felt  rough  and  grating.  The  synovial  membrane  is  usually  much 
thickened  and  very  vascular  ;  the  vascularity  being  most  distinct  about 
those  parts  where  the  erosions  and  grooves  in  the  cartilage  are  deepest, 
and  often  assuming  a  dentated  or  fringed  appearance.  In  other  parts, 
especially  about  the  circumference  of  the  joint,  smooth  and  semi-trans- 
parent masses  of  plastic  matter,  having  a  somewhat  fatty  look,  are 
deposited  underneath  and  upon  the  sjmovial  membrane ;  the  ligaments 
are  relaxed,  vascular,  and  softened,  and  the  interior  of  the  joint  is  filled 
with  thin,  flaky,  and  light-colored  pus.  'I'he  capsule  and  the  cellular 
tissue  around  are  thickened,  and  either  infiltrated  with  pus  or  clogged 
with  the  same  kind  of  plastic  matter  that  is  seen  in  the  interior  of  the 
joint.  The  articular  end  of  the  bone  is  enlarged,  soft,  and  vascular; 
and  in  strumous  cases  may  be  the  seat  of  tuberculous  infiltration  (Fig. 
43G). 

Nature  of  the   Changes  in  Cartilage The  changes  that  take 

place  in  the  cartilage  in  this  disease  have  excited  much  attention 
amongst  Surgeons,  and  a  good  deal  of  difference  of  opinion  exists  as  to 
the  mode  in  which  they  are  induced.  Many  Surgeons  hold  the  doctrine 
that,  cartilage  being  extravascular,  the  changes  that  take  place  in  it  are 
accomplished  through  the  medium  of  the  contiguous  synovial  membrane 
or  bone,  and  consequently  are  secondary  to  disease  of  these  tissues.  We 
may,  I  think,  conclude  that  this  disease  of  cartilage  m^ay  arise  in  three 
ways:  1,  through  the  medium  of  the  Synovial  Membrane;  2,  through 
tlie  medium  of  the  subjacent  Bone  ;  and,  3,  by  means  of  changes  taking 
place  in  the  Cartilage  itself. 

1.  The  destruction  of  cartilage,  as  the  result  of  Synovial  Disease^  may 
best  be  studied  in  cases  of  wound  of  a  joint.  In  these  cases  it  will  be 
found,  if  the  joint  be  examined  before  complete  disorganisation  of  it  has 
occurred,  that  the  diseased  action  spreads  from  the  free  surface,  where 
it  is  most  intense,  downwards  into  the  substance  of  the  cartilage,  which, 
superficially  diseased,  appears  more  healthy  the  deeper  the  examination 
of  it  is  carried.  Immediately  under  the  swollen,  gelatinous-looking, 
brightly  injected  synovial  membrane,  the  cartilage  will  be  found  to  be 
reddened,  roughened,  and  softened.  On  examining  a  thin  slice  of  this, 
it  will  be  found  to  be  composed  of  granular  matter  and  nuclei  of  cells 
whose  walls  have  disappeared.  At  a  little  greater  depth  than  this  it 
will  present  an  opaque  matrix,  with  cells,  some  perfect,  otiiers  imperfect 
or  disintegrating;  and  below  this  level  we  come  to  healthy  white  carti- 
lage, with  clear  matrix,  and  well-formed  cells.     The  disorganisation  of 
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the  cartilage  will  eventually  go  on  to  its  complete  removal,  and  to  the 
exposure  of  bare  and  roughened  bone.  It  is  in  this  way  that  destruction 
of  joints,  as  the  result  of  punctured  wounds,  pyaemia,  or  puerperal 
inflammation,  results. 

Aston  Key  advocated  the  doctrine  that  a  peculiar  disease  was  set  up 
in  the  synovial  membrane,  so  as  to  form  a  fimbriated  or  fringed  vascular 
network  or  tissue,  by  means  of  which  the  cartilage  was  absorbed ;  and 
tliat,  as  this  membrane  extended,  so  did  tlie  removal  of  the  cartilage  go 
on.  That  an  appearance  of  this  liind  in  inflamed  joints  is  of  common 
occurrence,  is  doubtless  true;  but  Goodsir  has  attempted  to  prove  that 
Key  erred  in  attributing  the  disintegration  of  the  cartilage  to  this  mem- 
brane;  he  states  that  a  fibrous  tissue  forms  in  a  diseased  joint  as  the 
result  of  the  disintegration  of  the  cartilage,  and  that  this,  which  is  con- 
nected with  either  the  synovial  or  the  osseous  surfaces,  speedily  becomes 
vascular.  So  far,  therefore,  from  being  the  organ  by  which  the  cartilage 
is  removed,  it  is  the  result  of  prior  disease  in  tliis  structure.  At  the 
same  time  it  cannot  be  doubted,  tliat  an  injected  villous  state  of  the 
synovial  membrane  does  modify  the  nutrition  of  the  subjacent  cartilage 
in  such  a  way  that  disintegration,  erosion,  and  apparent  ulceration  of  it 
will  ensue ;  and  this  view  is  strongly  supported  by  the  researches  of 
Billroth. 

2.  Disease  of  cartilage  primarily  dependent  on  Morbid  Action  in  the 
Subjacent  Bone  is,  I  believe,  one  of  tlie  most  frequent  modes  of  disor- 
ganisation of  joints  in  strumous  subjects, 
and  most  certainly  leads  to  tliose  rapidly 
destructive  affections  of  joints,  in  whicli 
amputation  or  excision  is  required.  In 
these  cases,  either  as  the  result  of  vio- 
lence, or  from  constitutional  causes,  tlie 
articular  ends  of  a  bone,  or  the  whole  of 
a  bone  if  it  be  one  of  the  tarsal,  becomes 
congested,  inflamed,  carious,  or  necrosed, 
sometimes  infiltrated  with  cheesy  matter. 
In  consequence  of  this  disorganisation  of 
the  osseous  tissues,  the  incrusting  carti- 
lage becomes  detached,  its  under  or  at- 
tached surface  softened,  and  at  last 
perforation  takes  place,  as  in  a  pre- 
ceding cut  (Fig.  436  6,  p.  219),  taken  from 
the  tibia  of  a  boy  whose  limb  I  ampu- 
tated for  acute  disorganisation  of  the 
knee-joint,  following  carious  disease  of 
the  head  of  the  tibia.  This  process  of 
disintegration,  and  at  last  perforation 
and  erosion  of  the  cartilage,  takes  place 
in  a  direction  from  below  upwards.  So 
soon  as  perforation  occurs,  the  whole  of 
the  interior  of  the  joint  becomes  acutely 
inflamed,  and  suppuration  is  set  up  in  it, 
the  ligaments  loosen,  and  complete  disorganisation  ensues  (Fig.  437). 
On  examining  the  diseased  patch  or  cartilage  in  cases  of  this  kind,  it 
will  be  found  to  correspond  to  the  carious  or  tuberculous  bone,  from 
which  it  is  separated  by  some  bloody  fluid  ;  it  will  also  be  seen  that  the 
under  edges  of  the  erosion  or  perforation  in  the  cartilages  are  separated 


Fig.  437. — Interior  of  Kuee  disorganised 
by  Acute  Pyaemic  Inflammation. 
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to  some  extent  from  the  subjacent  bone,  from  which  thej''  readily  peel 
off,  and  that  they  are  bevelled  off  towards  the  aperture. 

3.  That  cartilage  is  susceptible  of  Primary  Change  of  the  Nature  of 
Inflammation  or  Ulceration^  induced  by  tlie  action  of  its  own  vessels, 
was  the  opinion  of  Brodie,  Mayo,  and  Listen,  all  of  whom  had  observed 
true  vascularisation  of  cartilage.  This  condition,  however,  is  extremely 
rare,  and  is  certainly  not  one  of  the  more  common  forms  of  joint-disease, 
seldom  occurring  except  in  the  more  chronic  stages  of  arthritis. 

While,  however,  inflammation,  as  the  term  is  commonly  understood, 
is  of  rare  occurrence  as  a  primary  change  in  a  cartilage,  certain  of  the 
accessory  or  constituent  conditions  of  the  process  are  liable  to  be  met 
with  in  this  tissue.  The  observations  of  Goodsir,  of  Raiuey,  and  of 
Redfern,  all  point  to  the  fact  that  cartilage,  like  other  extravascular 
tissues,  is  subject  to  transformations,  independent  of  the  prolongation  of 
vessels  into  it.  The  changes  that  ensue  are,  according  to  Redfern,  of 
the  following  kind.  The  cartilage-cells  enlarge,  become  rounded,  and 
granular-looking;  and,  instead  of  their  containing  two  or  three  nuclei, 
a  considerable  number  are  enclosed  in  the  cell-wall;  eventually  these 
corpuscles  break  up,  and  are  disintegrated.  The  matrix  of  the  cartilage 
now  softens,  and,  according  to  Redfern,  splits  up  into  fibres  or  bands 
which  become  nucleated.  A  species  of  fatty  degeneration  also,  as 
pointed  out  b}^  Rainey,  takes  place,  and  helps  to  soften  and  break  down 
the  structure  of  the  cartilage.  In  the  more  advanced  stages  of  disease 
of  cartilage,  masses  of  porcellanous  deposit  are  found  attached  to  the 
ends  of  the  bones  in  plates  and  layers,  taking  the  place  of  the  eroded 
cartilage. 

In  other  cases,  a  soft,  pulpy,  and  vascular  fibro-plastic  deposit  of  a 
greyish-ashy  or  reddish-brown  color,  with  whitish  streaks  of  a  firmer 
material  running  through  it  in  various  directions,  takes  the  place  of  the 
cartilage  that  has  been  removed,  or  that  has  undergone  fibro-cellular  de- 
generation. On  examination  under  the  microscope,  this  will  be  found 
to  be  composed  of  plastic  material,  with  cartilage-corpuscles  intermixed, 
and  with  the  subjacent  bone  in  a  state  of  disintegration  and  softening. 
This  condition  of  joints  I  believe  to  be  analogous  to  the  "pulp3'^  degene- 
ration of  the  synovial  membrane"  of  Brodie.  It  would  appear,  from  the 
microscopical  examinations  that  I  have  in  various  cases  made  of  this 
material,  to  which  my  attention  was  first  directed  by  Quain,  as  occurring 
in  a  patient  of  his  whose  elbow-joint  I  excised,  that  it  is  either  fibro- 
cellular  degeneration  of  the  cartilage,  or  an  imperfect  attempt  at  repair 
set  up  in  the  articulation,  after  the  removal  of  the  cartilage  by  previous 
disintegration  and  disease.  On  making  a  vertical  section  of  the  surface 
of  the  diseased  articulation  in  the  case  alluded  to,  it  was  found  that  the 
pulpy  and  villous  substance  covered  the  bone  to  the  thickness  of  a  line 
and  more  in  some  parts.  The  bone  was  found  to  have  its  cells  filled 
with  oil-globules,  but  surrounded  by  tolerably  healthy  osseous  tissue, 
showing  the  usual  laminse  and  bone-corpuscles.  Nearer  the  diseased 
surface  the  laminae  and  corpuscles  become  less  distinct ;  and,  still  nearer, 
the  cells  of  the  bon}^  tissue  appeared  to  be  surrounded  merely  by  a  layer 
of  fibrous  texture,  in  which  irregular  particles  of  bone  were  observed. 
These  particles,  which  are  elongated,  irregular  in  form,  and  rounded  off 
at  the  angles,  were  very  aptly  compared  by  Dr.  Quain  to  crystals  in  a 
state  of  solution.  At  the  diseased  surface,  the  place  of  the  cartilage  and 
synovial  membrane  was  occupied  by  a  fibrous  texture  abounding  in  cells, 
lai'ger  than  pus-cells,  nucleated  and  spherical,  containing  numerous  gran- 
ular particles.  Irregular  masses  of  cartilage,  undergoing  the  same  pro- 
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cess  of  softening  as  the  1)ony  particles  already  mentioned,  appeared  in 
this  fibrous  texture.  The  morbid  appearances  found  in  tliis  case  were 
so  characteristic  tliat  they  may  be  taken  as  the  type  of  this  peculiar 
morbid  condition,  wliich  I  have  since  repeatedly  met  with  in  other  articu- 
lations besides  tlie  elbow,  more  particularl}'  those  of  the  fin2;ers  and  the 
knee,  and  which  always,  I  believe,  constitutes  an  incurable  form  of  dis- 
ease. I  have  met  with  this  condition  in  instances  only  in  which  the 
articular  affection  has  beer  of  very  old  standing,  and  has  fallen  into  a 
truly  chronic  state. 

Repair — When  repair  takes  place  in  a  joint,  tlie  cartilages  of  which 
have  l)een  eroded  or  destroyed,  it  is  by  tiie  articular  ends  of  the  bones 
becoming  connected,  and  the  surface  from  which  tiie  cartilage  has  been 
removed  filled  up  by  fibro-cellular  tissue,  forming  a  kind  of  cicatricial 
material  that  leaves  the  joint  permanently  stiffened.  In  other  cases  por- 
cellanous  deposit  takes  the  place  of  the  eroded  cartilage  ;  and,  in  some 
instances,  the  exposed  osseous  surfaces  may  grow  or  become  soldered 
together,  forming  a  permanently  ankylosed  and  immovable  state  of  the 
articulation.  In  no  circumstances  does  cartilage,  when  once  destroyed, 
become  regenerated. 

The  muscles  in  the  neighborhood  of  an  inflamed  joint  undergo  a 
species  of  acute  atrophy.  The  wasting  and  the  flaccidity  are  both  more 
than  can  be  accounted  for  by  simple  disuse.  The  muscles  chiefly  affected 
are  those  above  the  joint ;  the  gluteals  in  coxalgia — those  of  the  thigh  in 
inflamed  knee — those  of  the  arm  in  affections  of  tlie  elbow-joint.  This 
acute  atrophy  of  muscle  occurs  equall}^  in  cases  of  arthritis  that  are  non- 
suppurative, as  in  those  in  which  pus  is  foi-med.  It  would  appear  as  if 
the  local  afflux  of  blood  was  diverted  towards  the  inflamed  joint  and  the 
articular  structures  outside  it,  and  that  thus  the  nutrition  of  the  capsular 
and  neighboring  muscles  was  impaired. 

Treatment. — In  the  treatment  of  acute  arthritis,  perfect  rest  of  the 
articulation  is  of  the  first  moment.  Unless  tliis  be  secured,  no  otlier 
treatment  can  be  of  any  avail.  The  limb  sliould  be  comfortaljly  sup- 
ported on  pillows,  or  laid  upon  a  well-made  and  softly  padded  leather 
splint,  or  slung  in  a  cradle.  But  not  only  is  rest,  amounting  to  absolute 
immovability  of  the  joint,  imperatively  required  as  the  first  means  of 
cure,  but  there  is  a  second  means  which  is  almost  of  equal  importance, 
with  the  view  of  removing  pain,  and  preventing  destructive  disorganisa- 
tion of  the  articulation  and  consequent  ankylosis, — I  mean  slight  exten- 
sion of  the  limb,  so  as  to  separate  the  articular  surfaces  very  slightly 
from  one  another,  and  to  prevent  the  excessive  and  agonising  pain,  that 
results  partly  from  the  pressure  of  one  inflamed  articular  surface  against 
tlie  other,  by  the  semi-contraction  of  the  muscles  of  the  limb,  partly  from 
the  spasms  that  shake  tlie  limb  and  body  from  time  to  time,  when  tiie 
patient  falls  to  sleep.  These  pains  are  not  relieved  entirely  by  simple 
rest  and  pressure — more  especially  that  pain  which  results  from  the 
spasmodic  action  of  the  muscles  of  the  limb:  but  they  are  usually  at 
once  removed  by  extension,  by  means  of  a  weight  attached  to  the  lower 
part  of  the  limb.  This  is  particularly  the  case  in  inflammations  of  the 
hip  and  knee  joints.  It  is  in  these  cases  that  the  weight-extending  appa- 
ratus, combined  with  perfect  rest,  is  so  advantageous.  The  weight 
should  be  proportioned  to  the  age  of  the  patient.  Its  use  will  often  at 
once  relieve  pain,  and  enable  the  sufferer  to  procure  sleep  Fomenta- 
tions and  usual  topical  soothing  treatment  may  be  combined  with  these 
means.  In  the  acute  stage  of  the  disease,  the  internal  remedy  from 
which  the  most  essential  service  may  be  derived  is  the  calomel  and  opium 
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pill  (gr.  ij.  and  gr.  ^)  every  fourth  or  sixth  hour,  at  tlie  same  time  that 
a  strict  antiphlogistic  regimen  is  persevered  in.  After  the  violence  of 
the  symptoms  has  been  subdued,  and  the  disease  has  assumed  a  chronic 
subacute  form,  some  modification  must  be  made  in  the  treatment.  In 
this  stage  reat^  absolute  and  immovable,  is  equally  imperative  as  in  the 
acute  stage.  It  may  be  secured  in  the  same  way.  But  in  many  cases  I 
know  no  more  efficient  method  of  steadying  the  inflamed  joint  than  tlie 
application  of  the  starched  bandage,  tlie  limb  having  been  previously 
enveloped  in  a  thick  layer  of  soft  wadding.  The  joint  may  be  repeatedly 
blistered  ;  but  in  many  instances  most  benefit  will  be  derived  from  the 
application  of  the  actual  cautery.  This  agent,  when  properly  applied, 
yields  much  more  certain  and  successful  results  than  any  other  form  of 
counter-irritation  with  which  I  am  acquainted.  Tiie  i)atient  having  been 
anaesthetised,  a  cauterising  iron,  heated  to  a  blacic-recLJj,eat3^should  be 
rapidly  drawn  over  tiie  diseased  articulation  in  a  series  of  parallel  lines, 
across  which  an  equal  number  of  crossbars  are  again  dravvn,  so  as  to 
char,  but  not  to  destroy  the  true  skin.  A  good  deal  of  inflammatory 
action  is  tlius  set  up,  followed  by  slight  suppuration.  When  this  has 
subsided,  the  application  of  the  hot  iron  may,  if  necessary,  be  repeated; 
in  this  way  the  deep  gnawing  pain  will  usually  be  readily  removed,  and 
suppuration  of  the  joint  may  be  averted.  For  counter-irritants  to  be  of 
any  use,  they  must  be  employed  before  sup[)uration  has  set  in  ;  I  believe 
that  it  is  only  torturing  the  patient  unnecessarily  to  have  recourse  to 
tliese  agents  when  once  pus  has  formed  in  the  articulation.  In  order 
tiiat  full  benefit  sliould  be  derived  from  tliis  plan  of  treatment,  it  must 
be  persevered  in  steadily  for  a  considerable  length  of  time,  and  should 
be  conjoined  with  a  moderately  antiphlogistic  and  alterative  treatment. 
Witli  tliis  view,  tlie  perchloride  of  mercury,  in  doses  of  from  one-sixteenth 
to  one-twelfth  of  a  grain,  may  be  advantageously  given  witii  the  com- 
pound decoction  of  sarsaparilla,  or,  if  there  be  much  debility,  with  the  / 
compound  tincture  of  bark;  good  food  and  stimulants  being  conjoined  ( 
with  it,  in  proportion  to  the  advance  of  the  debility.  In  proportion  as 
the  inflammatory  action  about  the  joint  subsides,  a  tonic  plan  of  treat- 
ment on  ordinary  medical  principles  should  be  substituted  for  that  which 
had  previously  been  employed. 

With  respect  to  the  local  treatment  of  the  inflamed  joint  in  the  more 
advanced  forma  of  the  disease,  it  may  be  stated  generally  that,  so  long 
as  it  is  tender  on  pressure,  applied  perpendicularly  or  laterally,  so  long 
as  there  is  any  loosening  of  the  ligaments,  or  pain  induced  by  movement, 
it  must  be  kept  absolutely  at  rest  in  splints,  or  what  is  better,  by  a 
starched  bandage  well  wadded.  During  this  period  great  care  must  be 
taken  to  keep  the  joint  in  a  position  most  useful  to  the  patient  in  aftei^ 
life  in  the  event  of  ankylosis  taking  place.  But  every  means  cousisten 
with  the  safety  of  the  joint  should  be  taken  to  prevent  its  becomin 
stiff".  With  this  view,  as  the  inflammation  lessens,  and  when  pain  has 
subsided,  friction,  douches,  and  passive  molion  should  be  employed;  and 
if  it  be  in  the  lower  limb,  slight  extension  by  means  of  a  weight  attached 
to  the  foot  may  be  kept  up,  so  as  to  separate  the  articular  surfaces  from 
one  another,  and  thus  to  lessen  the  chance  of  ankylosis  by  plastic  bands. 
Should,  unfortunately,  these  means  fail,  and  suppuration  take  place  in 
the  joint,  active  steps  must  at  once  be  taken  to  let  out  the  pus  freely  and 
completely.  If  the  skin  covering  it  be  reddened  at  any  one  part,  the 
abscess  should  be  freely  opened  by  one  or  two  lateral  incisions,  extend- 
ing fairly  into  tlie  joint,  so  as  to  aff'ord  a  free  exit  for  the  pus.  In  some 
cases,  even  when  abscess  has  formed,  the  joint  being  perfectly  loose  and 


228  DISEASES    OF    JOINTS. 

grating,  by  perseverance  in  proper  treatment,  botli  local  and  constitu- 
tional, a  good  and  useful  limb  may  be  left ;  and,  although  there  may  he 
mobility  and  grating,  provided  there  be  no  sign  of  abscess,  the  Surgeon 
should  never  despair  of  obtaining  a  satisfactory  result. 

The  practice  of  making  free  incisions  into  a  suppurating  joint,  as  ad- 
vocated by  Gay,  is  a  great  improvement  on  the  former  method  of  merely 
puncturing  it.  If  a  small  aperture  only  be  made,  air  is  admixed  with 
the  pus,  which  becomes  offensive  and  irritating,  and,  being  unable  to 
escape  freely,  sinks  to  the  bottom  of  the  articulation  with  debris  of  the 
disintegrated  cartilages,  &c.,  giving  rise  not  only  to  much  local  mischief, 
but  to  proportionate  constitutional  disturbance.  By  freely  laying  the 
joint  open,  all  this  is  prevented  ;  exit  is  given  to  the  pus  through  one  or 
two  incisions  that  extend  the  whole  length  of  the  articulation  ;  no  consti- 
tutional disturbance  can  occur  from  pent-up  and  putrid  matter,  and  the 
joint  has  a  better  chance  of  healthih-  granulating. 

After  the  formation  of  abscess  the  prognosis  is  most  unfavorable, 
especially  when  large  joints  such  as  the  knee  or  hip  are  affected  ;  or 
when  those  are  implicated  which  are  important  to  life,  such  as  the  articu- 
lations of  the  vertebrae;  so,  likewise,  when  the  articular  ends  of  the  long 
bones  are  affected,  it  is  seldom  that  the  joint  can  recover  itself,  as  caries 
or  necrosis  are  complicating  its  disease  and  keeping  it  up.  When  the 
articulation  is  very  sinuous,  as  in  the  carpus,  or  when  a  number  of  small 
joints  communicate  with  one  another,  if  not  directly  by  synovial  mem- 
brane, at  all  events  indirectly  through  the  medium  of  ligament  and  of 
fibrous  tissue,  as  in  the  tarsus,  a  cure  can  scarcely  be  anticipated.  In 
all  these  cases,  hectic  and  great  constitutional  irritation  usuall}-  come  on. 
Pysemia  is  not  unfrequently  developed,  or,  the  joint  becoming  useless 
or  cumbersome,  its  removal  must  be  practised  either  by  excision  or  am- 
putation. 

The  result  will  at  last  in  a  great  measure  depend  u[)on  the  state  of 
the  bones  that  enter  into  the  conformation  of  the  joint.  If  these  be 
sound,  or  not  primarily  affected,  and  the  patient's  constitution  has  got 
over  the  effect  of  the  occurrence  of  suppuration  in  the  joint,  ankylosis 
more  or  less  complete  may  be  confidently  looked  for.  But  if  the  articu- 
lar ends  of  the  bones  be  primarily  or  deeply  implicated,  then  excision  or 
amputation  will  be  the  only  alleviation. 

When  an  inflamed  joint,  whether  it  have  suppurated  or  not,  appears  to 
be  disposed  to  undergo  a  cure,  its  repair  must  be  facilitated  by  keeping 
it  in  a  proper  position,  such  as  will  be  most  useful  to  the  patient  in  after- 
life, should  it  become  stiff;  the  straight  one  for  the  knee  and  hip,  and 
the  semiflexed  for  the  elbow.  When  the  ligaments  have  become  softened 
so  as  to  admit  of  lateral  mobility,  very  special  attention  will  be  required 
to  prevent  displacement  of  the  osseous  surfaces  from  one  another,  either 
laterally  or  antero-posteriorly  ;  this  may  be  produced  partly  by  the 
weight  of  the  limb,  partly  by  the  traction  of  the  muscles.  Any  neglect 
of  proper  precautions  in  the  more  minute  details  of  the  application  and 
adjustment  of  proper  apparatus  may  be  followed  by  a  very  considerable 
amount  of  deformity.  Should  the  limb  already  unfortunately  have  as- 
sumed a  faulty  position  in  consequence  of  the  Surgeon  neglecting  to 
support  it  properly  in  splints  in  the  early  acute  stage,  the  patient  may 
be  anaesthetised,  and  the  limb  slowly  and  gently  placed  in  such  a  posi- 
tion as  will  be  most  conducive  to  his  after-comfort.  It  may  be  useful 
to  strap  the  joint  firmly  in  the  proper  position,  in  the  way  recommended 
by  Scott  when  it  is  the  knee  that  is  affected,  or  by  means  of  starched 
bandages  when  the  hip  or  elbow  are  implicated.  Scott's  plan  of  treat- 
ment consists  in  spreading  on  pieces  of  lint  the  strong  mercurial  oint- 
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ment,  to  eveiy  ounce  of  which  a  drachm  of  camphor  has  been  added  ; 
strips  of  soap-plaster  spread  upon  leather  are  then  cut  of  a  proper 
length  and  breadth,  and  the  joint  is  firmly  and  accurately  strapped  up, 
the  limb  having  previously  l3een  bandaged  as  high  as  the  joint  that  is 
strapped.  This  dressing  may  be  left  on  for  a  week  or  two,  until  it 
loosens  or  gives  rise  to  irritation  ;  over  the  whole  a  starched  bandage 
may  be  appfied.  In  many  cases  I  have  found  it  advantageous  to  strap 
up  the  joint  with  a  plaster  composed  of  equal  parts  of  the  emplastrum 
aramoniaci  cum  hydrargyro,  and  the  emplastrum  saponis  or  belladonnse. 
These  applications  not  only  fix  the  joint  and  promote  the  absorption  of 
the  plastic  matter  that  is  deposited  around  it,  but,  by  acting  as  gentle 
counter-irritants,  remove  the  remains  of  the  inflammation  that  may  be 
going  on  within  it.  If  recovery  haveleft  the  joint  somewhat  stiffened  with- 
out being  actually  ankylosed,  the  natural  movement  must  be  restored  by 
warm  bathing,  fomentation,  friction,  and  passive  motion.  Warm  water,  in 
any  way  applied,  is  particularly  and,  indeed,  singularly  useful  in  a  way 
diflScult  of  explanation  in  restoring  the  mobility  of  stiffened  joints. 

Chronic  Rheumatic  Arthritis. — A  disease  has  been  described  espe- 
cially by  R.  Adams  and  R.  W.  Smith,  of  Dublin,  to  which  the  name 
Chi^onic  Rheumatic  Arthritis  has  been  given.     It  commonly  affects  the 
hip,  but  has  been  met  with  in  the  temporo-maxillary  articulation  and  in 
the  shoulder.     I  have  met  with  cases  of  disease  of  this  joint  presenting 
all  the  characters  of  this  affection  during  life,  though,  as  there  has  been 
no  opportunity  of  examining  the  state  of  the  parts  after  death,  it  is  im-   . 
possible  to  speak  positively  as  to  the  true  nature  of  the  disease.     Chro-   | 
nic  rheumatic  arthritis  is  an  active  disease  of  the  bones   and  fibrous   | 
expansions  about  the  joint:  it  is  especially  characterised  by  considera-  / 
ble  increase  in  the  size  and  by  alteration   in  the  ' 

shape  of  the  osseous  structures,  which  become 
porous  in  some  parts,  porcellanous  in  others;  by 
thickening  of  the  fil)rous  capsule  of  the  joint, 
with  deposition  of  masses  or  plates  of  bone  in  it, 
and  ultimate  destruction  of  the  cartilages  and 
synovial  membranes.  The  suffering  is  consider- 
able ;  the  disease  greatly  cripples  the  utility  of 
the  joint,  at  last  produces  incomplete  ankylosis, 
and  is  incurable. 

Dry  Chronic  Rheumatic  Arthritis  of  the 

Hip This  form  of  the  disease  commences  with 

pain  in  and  about  the  joint,  increased  at  night, 
and  especially  in  damp  or  cold  weather,  presejit- 
ing  in  this  respect  the  ordinary  cliaracters  of 
rheumatic  affection  ;  as  the  disease  advances,  the 
pain,  which  is  continuous,  is  much  increased  by 
standing  or  walking,  and  the  movements  of  the 
joint  become  gradually  more  and  more  impaired. 
The  patient  experiences  the  greatest  difficulty  in 
bending  the  body  forwards  from  the  hips;  he 
consequently  is  unable  to  stoop,  or  to  sit  in  the 
ordinary  position,  being  obliged  to  keep  the  limb 
straightened  in  nearly  a  direct  line  with  the  trunk. 
The  diflSculty  in  walking,  in  standing  erect,  in 
stooping,  and  in  sitting  increases.  The  trochan- 
ter will  be  felt  to  be  thickened,  and  increased     ^.    ^^^    ^    ^,     .  „, 

,    ,        „  ,  .        ,.      .         ,  ,-1  1       •       ^1   •  Fig.43S.— DryChi-oaicEheu- 

breadth  of  bone  is  distinctly  perceptible  in  this        ^^^.^  ^^.^^^j^.,  ^^  ^^^^^ 
part  of  the  thigh.     The  limb,  at  first   perhaps         Hip-joint. 
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slightly  lengthened,  eventually  becomes  shortened  to  the  extent  of  about 
an  inch  or  more,  owing  to  changes  that  take  pLace  in  tlie  head  of  the 
bone.  The  pelvis  also  assumes  an  oblique  direction,  and  hence  the  ap- 
parent shortening  becomes  considerably  greater.  The  knee  and  foot 
may  either  be  inverted  or  everted,  and  the  heel  is  raised.  The  shape  of 
the  hip  also  alters  considerably  ;  it  becomes  flattened  posteriorly,  the 
gluteal  muscles  waste  so  that  the  fold  of  the  nates  diminishes  and  sinks 
to  a  lower  level,  but  the  trochanter  projects  more  than  natural,  and  on 
examination  seems  larger  and  thicker  than  natural  (Fig.  438).  On  ro- 
tating the  limb,  the  movements  of  the  bone  are  extremely  limited,  and 
crackling,  grating,  or  osseous  crepitation  will  often  be  felt  around  the 
joint.  As  Smith  remarks,  the  lumbar  vertebrae  acquire  great  mobility, 
the  thigh  on  the  ati'ected  side  is  wasted,  but  the  calf  retains  its  natural 
size  and  firmness. 

Pathological  Changes. — On  examination  after  death,  it  will  be  found 
that  the  joint,  the  bones,  and  the  surrounding  i)arts,  have  undergone 
remarkable  changes.  The  capsular  ligament  is  thickened,  and  the  syno- 
vial membrane  is  of  a  b)'ight  red  color,  vascular,  and  fringed  in  some 
parts,  whilst  it  has  disai)peared  in  others.  The  round  ligament  is  de- 
stroyed, and  the  head  of  the  bone  denuded  of  membrane,  the  vascular 
fringes  being  attached  around  the  neck.  The  head  of  the  bone  becomes 
remarkably  altered  in  shape,  being  flattened,  greatl^^  increased  in  size, 
or  placed  more  or  less  at  a  right  angle  with  the  shaft,  sometimes  elon- 
gated, and  always  very  irregular  and  tuberous.  The  neck  is  more  or 
less  absorbed,  and  in  some  cases  appears  as  if  it  had  undergone  fracture. 
The  acetabulum  generally  becomes  enlarged,  sometimes  of  a  more  or 
less  circular  and  flattened  shape ;  in  other  cases  projecting  at  its  rim, 
narrowed,  and  embracing  tightly  the  head  of  the  thigh-bone  (Fig.  439). 


Fig.  439. — Section  of  Hip-Joint  affected  by  Dry  Chronic  Eheumatic  Arthritis. 

Both  it  and  the  upper  part  of  the  thigh-bone  become  porous,  and  per- 
forated with  numerous  small  foramina.  Stalactitic  masses  of  bone  and 
porcellanous  deposits  are  commonly  thrown  out  about  the  base  of  the 
trochanter,  but  more  particularly  along  the  intertroclianteric  line  within 
the  capsule  of  the  joint,  and  not  unfrequentl}'  in  the  soft  tissue  around 
it.  In  many  cases  the  apparent  increase  in  the  size  of  the  head  of  the 
bone  is  dependent  on  the  depositions  of  these  masses  of  osseous  tissue 
upon  it,  rather  than  on  any  expansion  or  osteo-porosis  of  the  upjDer  ar- 
ticular end  of  the  thigh-bone.  These  masses  of  bone  constitute  one  of 
the  most  important  characters  of  the  disease,  and  it  is  their  presence 
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that  communicates  the  peculiar  crackling  that  is  felt  in  the  hip  during 
life.  The  muscles  and  soft  structures  in  the  vicinity  of  the  joint  are 
necessarily  wasted,  partly  from  disuse  and  partly  from  the  pressure  of 
the  morbid  masses  of  bone. 

Billroth,  who  has  recently  and  most  carefully  studied  the  pathology 
of  chronic  rheumatic  arthritis,  gives  the  following  account  of  its  origin 
and  course. 

The  disease  commences  in  the  cartilage,  and  secondarily  affects  the 
synovial  membrane  and  bone.  The  cartilage  is  at  first  found  rough  and 
nodular,  and  the  intercellular  substance  becomes  broken  up  into  fila- 
ments. The  cartilage-cavities  are  enlarged  and  contain  an  excess  of 
cells,  but  these  new  cells  retain  the  type  of  cartilage-corpuscles.  The 
breaking  up  of  the  intercellular  substance  into  filaments  is  chai'acteris- 
tic  of  this  disease.  The  cartilage  so  altered  is  gradually  worn  away  by 
the  friction  of  the  joint.  When  the  bone  becomes  exposed,  the  mecha- 
nical irritation  to  which  it  is  subjected  causes  the  formation  of  a  small 
quantity  of  new  bone  by  ossification  of  the  cancellous  tissue.  The  new 
bone  so  formed  is  constantly  being  worn  awa}^  by  friction  as  long  as 
motion  is  left  in  the  joint.  These  changes  are  always  found  at  the  points 
most  exposed  to  pressure.  At  the  same  time  osteophytes  grow  from  the 
bones  in  the  neighborhood  of  the  joint,  and  there  is  increased  vascu-  , 
larity  of  the  synovial  membrane,  with  swelling  of  its  fringes,  and  a 
slight  excess  of  synovia  at  first,  which  is  clondy,  from  containing  frag- 
ments of  the  ground-down  cartilage.  The  ligaments  may  ossify.  The 
osteophytes  are  more  compact  in  their  structure  than  those  formed  in 
diseases  accompanied  by  an  inci'ease  of  vascularity,  as  round  carious  or 
necrosed  pieces  of  bone.  Loose  nodules  of  bone  are  not  unfrequently 
found  in  the  subserous  cellular  tissue.  . 

Causes. — This  disease  appears  to  be  the  result  of  malnutrition.  It  is  / 
not  scrofulous,  but  occurs  in  persons  whose  health  has  been  broken  / 
down  by  dyspeptic  and  other  ailments  that  lead  to  impaired  nutrition ; 
hence  it  most  frequently  occurs  amongst  the  poorer  classes.  It  is  com- 
monly met  with  in  men.  It  usually  occurs  above  the  age  of  fifty  ;  but 
I  have  seen  several  instances  of  it  in  individuals  little  more  than  thirty 
years  of  age,  one  of  whom  was  a  woman. 

Prognosis. — The  disease  is  incurable,  and,  as  it  is  commonly  attended  / 
by  much  suffering,  constitutes  a  source  of  great  discomfort  to  the  pa- 
tient, though  it  is  by  no  means  dangerous  to  life,  the  disease  not  pro- 
ceeding to  suppuration,  except  in  very  exceptional  cases.  In  fact,  the 
tendency  is  to  imperfect  ankylosis;  and  the  only  instances  in  which  1  have 
seen  suppuration  take  place  have  been  when  it  has  occurred  in  persons  at 
an  earlier  period  of  life  than  usual,  from  thirty  to  forty  years  of  age. 

Diagnosis. — It  occasionally  happens  that  an  individual  laboring  under  \ 
this  affection,  meeting  with  a  fall  or  contusion  of  the  hip,  presents  signs 
of  fracture  of  the  neck  of  the  thigh-bone,  such  as  shortening,  eversion, 
with  some  crepitation  perhaps,  and  inability  to  move  the  limb.  The 
diagnosis  may  in  general  readily  be  effected  by  attention  to  the  history 
of  the  case,  and  b}^  eliciting  the  fact  that  the  symptoms  have  existed  to 
some  degree  before  the  accident,  although  the  pain  and  immobility  may 
have  been  increased  by  it. 

Treatment. — Little  can  be  done  to  cure,  but  much  to  relieve  and  re- 
tard. Rest  and  the  continued  application  of  warm  or  stimulating  plas- 
ters will  afford  relief;  and,  in  many  instances,  the  administration  of  the 
iodide  of  potassium  with  sarsaparilla  will  lessen  the  nocturnal  pain. 
Smith  recommends  an  electuary  composed  of  guaiacum,  sulphur,  the 
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bitartrate  and  carbonate  of  potash,  and  ginger,  with  a  small  quantity  of 
rhubarb;  and  I  have  certainly  seen  benefit  result  from  the  administra- 
tion of  this  remedy  in  some  cases.  Ammoniacnm  and  cod-liver  oil  are 
both  extremely  useful  in  some  cases.  When  the  disease  is  once  fiiirly 
established,  and  has  assumed  a  very  chronic  cliaracter,  it  will  be  found 
of  great  importance  to  give  the  affected  joint  as  much  rest  as  possible, 
without  confining  the  patient  to  the  couch  or  house.  This  is  best 
effected  b}^  his  wearing  a  proper  supporting  apparatus.  This  should 
consist  of  a  firm  leather  pelvic  band  having  a  steel  rod  extending  down 
the  outside  of  the  limb,  hinged  angularly  opposite  the  hip,  knee,  and 
ankle,  and  fixed  into  a  socket  in  the  sole  of  the  boot,  and  properly  ad- 
justed by  means  of  stra})s  and  moulded  leather  to  the  thigh  and  leg.  By 
the  use  of  this  apparatus  the  weight  of  tlie  limb  is  taken  off",  and  all 
rotatory  movement  of  the  hip  is  prevented,  to-and-fro  motion  being 
allowed. 

Dry  Chronic  Rheumatic  Arthritis  of  the  Louver  Ja-w. — 
Chronic  rheumatic  arthritis  has  also  been  described  by  Smith  as  occa- 
sionally affecting  the  temporo-maxillary  articulation  in  individuals  of 
rather  advanced  life.  This  disease  is  mostly  symmetrical,  and  gives 
rise  to  an  enlargement  of  the  cond3de  of  the  jaw,  which  can  be  felt  under 
the  zygoma,  attended  with  much  pain  in  opening  the  mouth,  a  sensation 
of  crackinor  or  grating  in  the  ioint,  and  some  enlargement  of  the  Ivm- 
phatic  glands  by  the  side  of  the  neck.  The  pain  is  generally  increased 
at  night,  and  influenced  by  the  state  of  the  weather.  The  face  becomes 
distorted,  the  affected  side  of  the  jaw  projecting  and  being  pushed  to- 
wards the  opposite  side;  but  when  botli  joints  are  affected  the  chin 
projects,  the  entire  jaw  being  drawn  forwards.  Tiiis  distortion  is  chiefly 
owing  to  the  destruction  of  the  articular  eminence;  for,  when  this  takes 
place,  the  external  pterygoid  muscle  draws  the  jaw  forwards  and  to  the 
opposite  side ;  but  when  both  articulations  are  equally  affected,  those 
muscles  displace  it  directly  forwards  :  the  glenoid  cavity  becomes  en- 
larged, the  fibro-cartilage  disappears,  and  the  condyle  is  sometimes 
greatly  thickened  and  flattened,  and  always  rougli,  being  devoid  of  car- 
tilage. In  such  cases  there  is  little  to  he  done  bj^  medicines  ;  but  the 
treatment  must  be  conducted  on  the  same  principles  as  in  the  same 
affection  attacking  ihe  hip. 

Dry  Chronic  Rheumatic  Arthritis  of  the  Shoulder. — When 
it  affects  the  shoulder,  chronic  rheumatic  arthritis  gives  rise  to  a  consid- 
erable enlargement  of  the  head  of  the  humerus,  wasting  and  rigidity  of 
the  deltoid,  and  inability  to  move  the  elbow  upwards,  except  by  the 
rotation  of  the  scapula  on  the  trunk.  In  fact,  the  scapulo-humeral  ar- 
ticulation being  fixed,  all  movements  of  the  shoulder  are  aff'ected  through 
the  medium  of  the  scapula,  which  becomes  more  mobile  than  natural. 
The  articulation  is  the  seat  of  much  pain,  lancinating  at  times,  but 
generally  gnav\ing  and  intermittent,  being  dependent  on  the  state  of  the 
weather,  and  greatly  increased  in  cold  and  wet  seasons.  The  whole  of 
the  arm  becomes  wasted,  and  weakened  in  power.  In  two  instances  I 
have  seen  this  disease  in  young  and  otherwise  robust  and  healthy  men, 
between  twenty  and  thirty  years  of  age,  coming  on  without  any  appar- 
ent cause.  In  both  cases  the  joint  continued  permanently  rigid,  thougli 
the  pain  was  relieved  by  the  use  of  the  iodides  and  by  local  counter- 
irritation. 

[      Chronic    Strumous    Arthritis:    White   Swelling. — By  White 
S^velling  is  meant  a  very  chronic  form  of  arthritis  occurring  in  scro- 

'  fulous  subjects. 
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This  condition  has  not  in  many  cases  any  definitive  starting  point,  but 
appears  slowly  to  supervene  upon  some  slight  injury,  as  a  twist,  or 
blow,  or  strain  ;  at  other  times  it  commences  with  a  subacute  synovitis, 
assuming  its  peculiar  characters  by  occurring  in  a  strumous  constitution, 
and  is  especially  liable  to  happen  in  cliildren  and  females. 

Symptoms. — The  disease  presents  peculiar  characters.  The  affected 
joint  is  enlarged  and  rounded,  the  bony  prominences  being  effaced  by  an 
uniform,  doughy,  semi-elastic,  or  pulpy  swelling,  occup3ang  the  inter- 
stices of  the  articulation.  The  integuments  covering  it  preserve  their  / 
"white  color:  there  is  usually  but  little  pain  felt,  except  in  moving  the  / 
limb;  and  the  position  is  always  that  in  which  the  patient  has  most  ease,  | 
the  joint  being  generally  semi-flexed.  There  is  a  degree  of  stiffness  and 
rigidity  in  the  joint;  and,  in  consequence  of  the  wasting  of  the  limb 
from  disuse,  the  affected  articulation  appears  more  swollen  than  it 
really  is.  The  general  health  does  not  appear  at  first  to  suffer  much ; 
but,  as  the  disease  advances,  symptoms  of  irritation  and  hectic  declare 
themselves.  This  affection  is  alwa^'s  characterised  by  a  special  tendency 
to  run  on  to  suppuration,  and  in  the  majority  of  cases  at  last  passes  into 
this  condition,  although  the  tendency  ma}^  be  checked  by  proper  treat- 
ment. The  joint  suffers  from  exacerbations  of  intercurrent  attacks  of 
inflammation,  the  limb  swells  and  becomes  cedematous,  and  abscess 
finally  forms  in  and  around  the  joint ;  often  around,  before  it  takes  place 
within.  When  this  is  opened  the  constitutional  symptoms  become  more 
severe,  hectic  speedily  sets  in,  and  strumous  deposit  in  other  organs, 
such  as  the  lungs,  at  last  carries  off  the  patient. 

Pathological  Changes. — In  this  affection  the  tissues  immediately  ex- 
ternal to  the  joint,  as  the  fibrous  capsule  and  the  investing  areolar  mem- 
brane, are  always  much  thickened  and  infiltrated  with  fatty  and  plastic 
matter  ;  and  the  great  tendenc}'^  of  this  gelatinous  infiltration  to  run  into 
unhealthy  suppuration  greatly  adds  to  the  mischief  that  ensues.  In  the 
interior  of  the  joint,  we  find  much  the  same  kind  of  changes  that  have 
been  described  as  characterising  acute  arthritis  ;  the  cartilages  have  lost 
their  polish,  their  elasticity,  and  their  firm  hard  section,  being  softened, 
eroded,  and  disintegrated  ;  the  synovial  membrane  is  removed  in  parts, 
and  is  here  and  there  vascularised ;  in  others  it  is  replaced,  together 
with  the  cartilages,  either  by  large  quantities  of  the  semi-transparent 
gelatinous-looking  fatty  deposit,  or  by  the  pulpy  grey  or  brownish  fibro- 
cellular  material  that  is  met  with  in  arthritis.  The  ligaments  are  inflamed, 
softened,  and  destroyed,  being  converted  into  somewhat  similar  mate- 
rials ;  and  the  interior  of  the  joint  is  filled  with  a  purulent-looking  syno- 
vial fluid,  thin  and  yellow,  usually  containing  a  large  quantity  of  fatty  . 
matter.  The  bones  undergo  important  changes  in  this  disease,  the  I 
articular  ends  becoming  expanded  and  enlarged;  and,  though  this  was/ 
denied  by  Crowther,  Russell,  and  others,  it  is  affirmed  by  more  modern' 
Surgeons,  and  I  have  had  repeated  opportunities  of  determining  the  fact. 
In  all  the  cases  that  I  have  examined,  the  osseous  tissue  has  undergone 
important  changes,  the  compact  structure  having  become  thin  and  ex- 
panded, and  the  cells  of  the  cancellated  portion  filled  with  a  bloody  and 
fatty  serous  fluid;  or  else  the  bone  is  softened,  often  cutting  readily 
with  the  knife,  and,  owing  to  the  deposit  of  fat,  presents  a  yellower  and 
more  homogeneous  section  than  healthy  bone.  In  some  cases  tubercu- 
lous matter  is  deposited  in  it,  and  it  is  that  that  gives  rise  to  the  vomicae 
and  circumscribed  abscesses.  From  this  it  would  appear,  that  the  prin- 
cipal changes  that  take  place  in  a  joint  affected  with  white  swelling  con- 
sist in  an  unhealthy  strumous  inflammation  of  the  parts,  and  in  the 
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consequent  deposition  of  considerable  quantities  of  serai-transparent  and 
lowl};^  organised  exudation  matter  which,  in  its  turn,  lias  a  tendency  to 
run  into  unhealthy  suppuration,  or  to  undergo  fatty  transformation. 
These  fatty  degenerations  of  the  cancellous  articular  ends,  and  of  the 
widel}^  deposited  and  lowly  organised  exudative  material,  are  the 
common  results  of  that  impairment  of  nutrition  that  results  from  long 
continued  subinflammatory  action. 

Billroth's  views  on  the  intimate  pathological  changes  that  take  place 
in  white  swelling  are  the  most  recent  and  exact  that  we  possess  on  this 
subject.     The  following  is  a  summary  of  them. 

The  disease  usually  begins  with  chronic  synovitis.  The  tufts  are 
found  in  this  stage  to  be  swollen,  soft,  and  succulent,  and  the  whole 
membrane  is  thickened.  The  s^aiovia  is  increased  in  quantity  and 
cloudy.  These  changes  gradually  increase.  Tiie  synovial  membrane 
becomes  thick,  swollen,  red,  and  the  tufts  form  masses  resembling  spongy 
granulations.  These  synovial  outgrowths  increase  in  size,  and  push  in 
between  the  surfaces  of  the  joint  over  the  cartilages.  This  growth 
graduall}^  spreads  over  the  whole  cartilage.  At  first  it  has  no  adhesion 
to  the  cartilage,  but  after  a  time  it  is  found  attached  to  it  by  vascular 
processes.  Billroth  compares  it  to  ivy  creeping  over  a  wall,  and  be- 
coming attached  at  parts  hy  its  roots.  This  structure  is  evidently  the 
same  as  Aston  Key's  vascular  synovial  fringes  (p.  224).  It  is  around 
these  vascular  attachments  that  the  changes  in  the  cartilage  are  first 
noticed.  The  cartilage  is  gradually  consumed,  or  rather  converted  into 
a  tissue  resembling  that  growing  over  it  from  the  synovial  membrane. 
The  microscopic  characters  of  this  new  growth  differ  in  no  wa}^  from 
those  of  ordinary  granulations.  The  changes  in  the  cartilage  commence 
by  proliferation  of  the  cells,  till  by  rapid  division  each  cell  becomes  con- 
verted into  a  group  of  round  cells  -exactl}^  resembling  those  of  granula- 
tions. At  the  same  time  the  hyaline  matrix  disappears,  and  at  last  the 
place  of  the  cartilage  is  taken  by  granulation-tissue.  After  destruction 
of  the  cartilage,  similar  changes  proceed  in  the  exposed  surfaces  of  the 
bones.  At  the  same  time  that  these  changes  have  been  going  on,  the 
capsule  of  the  joint  and  the  ligaments  have  become  softened,  swollen, 
and  infiltrated  with  young  cells,  the  whole  cavit}'-  of  the  joint  having  at 
last  become  filled  with  the  new  granulation-growth.  Suppuration  may 
occur  at  any  spot,  without  necessarily  extending  to  the  whole  joint. 
This  not  unfrequentl}'  occurs  in  the  synovial  pouches  above  the  knee. 

Treatment. — In  the  treatment  of  white  swelling,  we  must  bear  in  mind 
that  we  have  to  manage  a  truly  scrofulous  inflammation  and  its  effects. 
Our  first  object  should  be  to  prevent,  if  possible,  the  occurrence  of  sup- 
puration. In  the  early  stage,  when  the  affection  has  come  on  insidiously, 
without  any  very  active  sjnnptoms,  we  must  trust  to  general  antistru- 
mous  treatment ;  to  the  influence  of  good  diet  and  sea-air,  and  to  the 
administration  of  tonics,  cod-liver  oil,  and  iodine. 

In  the  local  treatment  there  are  three  great  principles  to  be  carried 
out.  1.  Hest,  with  perfect  immobility  of  the  joint,  is  by  far  the  most 
important  element  in  the  treatment,  without  which  all  the  eff'orts  of  the 
Surgeon  to  prevent  suppuration  and  disorganisation  of  the  joint  will  be 
futile.  2.  Gom2:>ression,  by  means  of  bandages,  strapping,  or  splints, 
will  aid  in  the  absorption  of  the  plastic  effusion  in  and  around  the  joint. 
3.  Countei^-irritation  by  means  of  issues,  blisters,  or  the  actual  cautery, 
must  be  emploj'ed.  These  means,  to  be  of  real  service,  should  be  used 
before  suppuration  has  occurred  :  after  this,  I  believe  they  are  of  no  use. 
Tlie  limb  should  be  put  into  a  position  which  is  not  only  most  easy  to 
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the  patient,  but  will  leave  it  most  useful  should  a  stiff  joint  result.  If 
it  be  one  of  the  joints  of  the  lower  extremity  that  is  affected,  especial 
care  must  be  taken  that  the  patient  do  not  bear  his  weight  on  it.  If  the 
symptoms  be  of  a  rather  acutely  inflammatory  kind,  a  few  leeches  may 
be  applied ;  these,  however,  must  be  used  as  sparingly  as  possilile,  being 
confined,  either  to  the  earlier  stages  of  the  disease,  or  to  the  subdual  of 
any  more  active  intercurrent  inflammation.  Rest  is  best  secured  by 
well-padded  leather  or  gutta-percha  splints  in  the  earlier  stages  ;  and,  at 
a  later  period,  by  the  application  of  the  starched  bandage,  well  lined  with 
cotton-wadding,  to  the  limb.  This  kind  of  application  will  be  found  to 
give  the  most  efficient  support,  and  will  keep  the  wliole  of  the  limb  per- 
fectly motionless,  so  that  the  patient  can  take  open-air  exercise,  and 
walk  with  the  aid  of  crutches,  without  risk  of  injuring  the  diseased  joint. 
In  this  respect  the  starched  bandage  presents  great  advantages  over  the 
short  leather  splints  often  used.  It  may  readily  be  cut  open  opposite 
the  diseased  joint,  so  as  to  admit  of  the  application  of  proper  dressings 
to  it.  The  actual  cautery  is  extremely  beneficial  in  these  cases,  applied 
as  directed  (p.  22*7) ;  or  caustic  issues  may  be  put  in,  at  a  little  distance 
from  the  articulation,  so  that  there  may  be  no  risk  of  the  inflammatory 
action  penetrating  to  it. 

After  all  inflammation  has,  in  this  way,  been  removed,  and  nothing 
but  thickening  and  stiffness  of  the  joint  are  left,  measures  may  be 
adopted  for  removing  these  conditions,  and  restoring  the  flexibilit}^  of 
the  articulation  by  frictions  with  somewhat  stimulating  and  counter- 
irritant  embrocations,  and  eventually  its  strength  by  douches  of  sea- 
water.  The  swelling  and  pufflness  that  are  left,  together  with  the  de- 
bility dependent  on  relaxation  of  the  ligaments,  are  perhaps  best  reme- 
died b}'  the  use  of  Scott's  strapping;  but  pressure  should  not  be  applied 
so  long  as  there  is  evidence  of  active  inflammation  going  on  in  the 
articulation,  which  it  would  certainly  increase. 

If  abscess  form,  it  must  be  freely  opened  by  an  incision  of  a  proper 
length,  the  joint  poulticed,  and  the  patient's  general  health  attended  to, 
so  as  to  promote  the  evolution  of  granulations,  and  prevent  hectic.  In 
these  cases,  if  the  limb  can  be  preserved,  its  subsequent  utility,  and  the 
patient's  comfort,  will  mainly  depend  upon  the  position  in  which  it  is 
allowed  to  become  ankylosed. 

ANKYLOSIS  OR  STIFF  JOINT. 

Ankylosis  is  invariably  the  result  of  the  impairment  or  more  or  less 
complete  destruction  of  a  joint  by  inflammation,  and  is  one  of  the  modes 
by  which  nature  effects  its  repair.  It  consists  in  the  more  or  less  com- 
plete consolidation  of  the  parts  around  and  within  the  articulation.  It 
is  of  two  kinds:  tlie  Incomplete,  or  Fibro-cellular  ;  and  the  Complete, 
or  Osseous. 

In  the  Incomplete  or  Fibro-cellular  Ankylosis,  the  stiffness  of 
the  joint  may  be  dependent  on  four  distinct  pathological  conditions, 
which  may  be  more  or  less  associated.  1,  on  thickening  and  induration 
of  its  fibrous  capsule ;  2,  on  the  formation  of  fibroid  bands  as  the  result 
of  inflammation  within  the  joint;  3,  in  consequence  of  the  cartilages 
and  synovial  membrane  being  in  part  or  wholly  removed,  and  their  place 
supplied  by  a  fibroid  or  fibro-cellular  tissue,  by  which  the  articular  ends 
are  tied  together;  4,  by  shortening  of  the  ligaments  on  the  side  of  flexion 
of  the  joint.  The  stiffness  of  the  joint  may  be  materially  increased  by 
the  shortened  and  contracted  state  of  the  muscles  around  the  joint. 
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Fig.  440. — Osseous  Ankylosis  of  Hip. 


But  this  is  secondaiy  to,  and  not  an  essential  part  of,  the  ankylosis. 
The  fibroid  ank^iosis  common)}^  results  from  rheumatic  or  scrofulous 
arthritis,  and  is  the  most  favorable  result  that  can  be  hoped  for  in  many 
of  these  affections,  especially  in  the  scrofulous  inflammatory  ones.  In 
some  cases  it  arises  simply  from  disuse:  the  ligaments  becoming  short- 
ened, and  the  limb  becoming  stiffened  in  the  position  in  which  it  has 
been  too  long  detained. 

Complete  or  Osseous  Ankylosis  is  of  two  kinds.  In  one,  all  the 
soft  parts  within  the  joint  are  destroyed,  and  the  osseous  surfaces  have 
coalesced,  or  are  fused  together  by  direct  bony  union;  this  is  most  com- 

monl}^  seen  in  the  hip,  knee, 
and  elbow  (Fig.  440).  In  the 
other  kind  there  has  been  fibro- 
cellular  deposit,  or  degenera- 
tion wnthin  the  joint;  and  the 
bones,  united  partly  by  this, 
are  also  tied  together  by  arches 
or  bridges  of  osseous  matter^ 
thrown  out  externally  to  the 
articulation,  and  stretching 
across  from  one  side  to  the 
other.  It  has  been  supposed 
that  these  masses  proceed  from 
the  ossification  of  the  liga- 
ments, or  even  the  muscles  ; 
but  from  the  inequality  of 
their  appearance,  it  is  evident  that  they  are  new  and  accidental  forma- 
tions. The  true  or  osseous  ankylosis  does  not  often  occur  as  a  conse- 
quence of  scrofulous  articular  inflammation,  but  is  usually  the  result  of 
pyeemic  or  traumatic  inflammation  in  persons  of  a  healthy  constitution. 
It  not  unfrequently  happens,  in  old  standing  cases  of  diseased  joint, 
that  more  or  less  complete  ankylosis  is  taking  place  at  one  part  of  the 
articulation,  whilst  caries,  or  necrosis  of  the  bones,  is  going  on  at  others. 
It  is  usually  easy  to  make  the  Diagnosis  between  fibrous  and  osseous 
ankylosis  ;  the  joint  being  movable,  though  perhaps  only  to  a  very  slight 
degree,  in  the  false,  whilst  it  is  rigidly  and  immovably  fixed  in  the  true 
form  of  the  disease.  But  cases  not  unfrequently  occur  in  which  the 
rigidity  of  the  structures,  muscular  and  capsular,  outside  the  joint,  is 
so  great  in  the  fibrous,  and  the  mobility  of  the  neighboring  bones  and 
joints  so  free  in  the  osseous,  that  it  becomes  very  diflBcult  to  decide  to 
what  degree  the  joint  is  stiffened.  Here  the  diagnosis  may  be  made  by 
putting  the  patient  under  chloroform  ;  when,  if  the  ankylosis  be  fibrous, 
the  joint  will  at  once  be  found  to  yield.  In  fibrous  ankylosis  any  attempt 
to  move  the  joint  forcibh^  is  usually  accompanied  and  followed  by  much 
pain,  whilst  in  osseous  ankylosis  such  attempts,  unless  very  forcible,  are 
painless. 

It  ma3'  be  observed  as  an  additional  means  of  diagnosis,  that  the 
fibrous  ank3-losis  is  often  associated  with  some  degree  of  dislocation  of 
the  bones  of  the  affected  joint ;  whereas  in  the  osseous  ankylosis  the 
articular  ends  are  usually  fused  together  in  their  normal  relations. 

Treatment. — The  treatment  of  ankylosis  is,  in  the  first  instance,  of 
a  precautionary  nature;  that  is  to  say,  when  the  Surgeon  finds  that  the 
establishment  of  ankylosis  is,  as  it  were,  the  natural  means  of  cure 
adopted  by  nature  in  a  deeply  diseased  joint,  his  efforts  should  be  di- 
rected to  taking  care  that  the  joint  become  fixed  in  such  a  position  as 
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will  leave  the  most  useful  limb  to  the  patient.  Thus,  if  it  be  the  hip  or 
knee,  the  ankylosed  joint  should  be  in  the  straight  position  ;  if  it  be  the 
elbow,  it  should  be  placed  at  a  right  angle,  and  the  hand  in  the  mid  state 
between  pronation  and  supination. 

When  once  ankylosis  has  occurred,  the  treatment  to  be  adopted  will 
depend  partly  on  the  degree  of  stiffness,  whether  it  be  fibrous  or  osse- 
ous; and  partly  on  the  object  to  be  attained,  whether  this  be  merely  the 
restoration  of  mobility  in  a  part  ankylosed  in  a  good  position,  or  the 
remedying  of  the  deformit}'  occasioned  by  faulty  ankylosis. 

1.  In  attempting  to  restore  the  mobility  of  a  joint  ankylosed  in  a  good 
position,  as  of  a  straight  but  stiff  knee,  the  Surgeon  may  usually  succeed 
if  the  ankylosis  be  only  fibrous,  (when  some  degree  of  movement  will 
always  be  perceptible  in  the  part,)  by  the  emplojauent  of  passive  motion, 
frictions,  and  douches,  nfore  particularly  with  warm  salt  water  or  the 
mineral  sulphurous  springs.  In  the  more  obstinate  cases,  and  where 
the  immobility  appears  to  depend,  in  some  degree  at  least,  on  fibrous 
bands  stretching  across  the  joint,  an  attempt  might  be  made  to  rupture 
these  subcutaneouslj'.  In  doing  this  no  mischief  can  result;  for,  the 
synovial  structure  of  the  joint  having  been  destroyed,  no  dangerous 
amount  of  inflammation  can  be  set  up  in  it. 

Saj're  has  established  an  important  point  in  the  distinguishing  of  those 
cases  in  which  it  is  necessary  to  cut  a  contracted  tendon  or  fascia,  and 
those  in  which  it  will  yield  by  stretching  without  division.  It  is  this  ;  if, 
when  the  part  is  stretched  to  the  utmost  firm  point  and  pressure  is  made 
on  it  with  the  finger,  reflex  action  be  induced,  then  it  must  be  cut.  If  no 
reflex  contraction  ensue,  then  stretching  is  sufficient, 

2.  When  fibrous  ankylosis  has  taken  place  in  a  faulty  position — if,  for 
instance,  the  knee  be  bent,  or  the  elbow  straight — the  first  thing  to  be 
done  is  to  place  the  limb  in  such  a  position  that  it  will  be  useful.  This 
may  most  readilj-  be  done  by  putting  the  patient  under  the  influence  of 
chloroform,  and  then  forcibly  flexing  or  extending  the  limb  as  the  case 
may  require,  when  with  loud  snaps  and  cracks  it  will  usually  come  into 
proper  position.  Should  any  of  the  tendons  or  bands  of  fascia  near  the 
joint  appear  to  be  particularly  tense,  the}^  may  be  divided  subcutane- 
ousl3^  Either  some  days  before  the  extension  is  attempted,  or  else  if  it 
have  been  carried  as  far  as  the  rigid  state  of  the  tendons  will  permit, 
tenotomy  may  be  practised,  and,  an  interval  of  a  few  days  having  been 
allowed  to  elapse,  extension  may  be  completed.  The  muscular  contrac- 
tion will  however,  in  many  cases,  yield  to  gradual  extension  by  means 
of  screw  splints  or  weights,  and  thus  render  tenotomy  unnecessary. 
The  inflammatory  action  that  follows  this  forcible  extension  or  flexion 
of  the  limb,  is  usually  but  very  trivial;  an  evaporating  lotion  and  rest 
will  speedily  subdue  it.  Indeed,  it  is  surprising  what  an  amount  of 
violence  may  be  inflicted  on  an  ankjdosed  joint  without  any  bad  conse- 
quences ensuing.  After  the  limb  has  been  restored  to  its  proper  posi- 
tion, passive  motion  and  frictions  ma}^  tend  to  increase  its  mobility. 

3.  When  osseous  ankylosis  has  taken  place,  and  the  position  of  the 
limb  is  a  good  one,  it  will  generall}^  be  wiser  for  the  Surgeon  not  to  in- 
terfere ;  except  in  the  case  of  the  elbow-joint,  which,  in  these  circum- 
stances, may  be  excised  with  advantage,  so  as  to  substitute  a  movable 
for  an  immovable  articulation.  If  the  position  be  faulty,  the  osseous 
union  may  be  sawn,  drilled,  and  broken  through  subcutaneously  ;  or  a 
wedge-shaped  piece  of  the  bones  may  be  taken  out,  and  the  position  of 
the  limb  thus  rectified. 

4.  Amputation  may  be  required  in  cases  of  faulty  ankylosis  with  so 
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much  atrophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  which 
there  is  necrosed  or  carious  bone  co-existing  with  ankylosis  and  rigid 
atrophy  of  the  muscles  of  the  limb. 

LOOSE  CARTILAGES  IN  JOINTS. 

It  sometimes  happens  that  the  synovial  membrane  of  a  joint  assumes 
a  Warty  Condition,  as  the  result  of  chronic  irritation  of  the  articu- 
lation. This  warty  state  of  the  membrane  usually  consists  of  flattened 
fibroid  deposits  upon  its  surface.  In  other  cases  these  may  become 
pedunculated,  and  pendent  into  its  interior.  For  this  condition,  which 
gives  rise  to  occasional  uneasiness  and  pufflness  about  the  joint,  with  a 
crackling  or  creaking  sensation  when  it  is  moved,  but  little  can  be  done 
beyond  the  application  of  discutient  plaster^  and  the  use  of  elastic 
bandages. 

Loose  Cartilages,  as  they  are  termed,  are  not  unfrequently  met  with 
in  the  different  articulations.  In  many  cases  they  are  not  truly  cartila- 
ginous, but  appear  to  be  composed  of  masses  of  condensed  and  indurated 
fibroid  tissue,  not  very  dissimilar  in  structure  from  the  warty  synovial 
membrane  just  referred  to,  and  from  which  they  appear  to  be  detached. 
In  fact,  the  flattened  and  tuberculated  flbroid  deposits  forming  warty 
growths,  the  pedunculated  fibroid  masses,  and  the  same  detached  or  lying 
loose  in  the  interior  of  the  joint,  appear  to  be  successive  stages  or  con- 
ditions of  the  same  pathological  formation.  Though  commonly  fibroid, 
it  is  probable  that  in  some  cases  these  bodies  may  be  truly  cartilaginous. 
There  can  be  no  doubt  that  occasionally  they  are  portions  of  articular 
cartilage  which  have  been  chipped  ofl"  by  some  injury. 

Characters. — These  bodies  vary  in  size  from  a  barley-corn  to  a  chest- 
nut. When  small,  they  are  round  ;  when  large,  they  are  somewhat  flat- 
tened or  depressed  on  the  surface.  They  are  smooth,  shining,  and  usually 
of  a  yellowish  or  greyish-white  color.  They  are  most  frequently  met 
with  in  the  knee;  but  not  uncommonly  occur  in  the  elbow  or  the  joint 
of  the  lower  jaw,  and  occasionally  in  the  shoulder.  Most  commonly 
only  one  is  found ;  but  their  number  may  range  from  this  up  to  fifty  or 
sixty. 

Symptoms. — The  severity  of  the  symptoms  will  to  a  great  extent  de- 
pend upon  the  mobility  of  the  loose  cartilage,  and  its  consequent  greater 
or  less  liability  to  be  nipped  between  the  opposite  articular  surfaces  in 
the  movements  of  the  joint.  When  these  bodies  are  tolerably  firmly 
attached  to  the  synovial  membrane,  they  may  merely  occasion  weakness 
of  the  joint,  with  occasional  synovial  effusion.  When  loose  they  usually 
give  rise  to  a  very  distinct  train  of  symptoms.  The  most  marked  of 
these  is  the  very  severe  pain  which  occurs  in  particular  movements  of 
the  limb.  This  comes  on  suddenly,  prevents  the  patient  from  either 
straightening  or  flexing  the  joint  completely,  and  is  often  so  intense  as 
to  cause  faintness  or  sickness.  It  is  usually  followed  by  a  degree  of 
synovial  inflammation,  and  by  relaxation  of  the  ligaments.  These  attacks 
of  pain  and  of  sudden  irritability  of  the  part  come  on  at  varying  inter- 
vals, as  the  result  of  movements  of  it:  they  commonly  happen  in  the 
knee  whilst  the  patient  is  walking.  It  is  difficult  to  say  to  what  this 
severe  pain  is  due.  Richet  thinks  it  may  be  owing  to  the  synovial  mem- 
brane being  pinched  between  the  foreign  body  and  one  of  the  articular 
surfaces.  I  think  that  it  is  most  probably  due  to  the  foreign  body  being 
drawn  in  between  the  opposite  surfaces  of  the  joint,  when  these  are  sepa- 
rated anteriorly  in  the  act  of  flexion  of  the  knee,  and  then,  when  the 
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limb  is  extended,  acting  as  a  wedge  between  tliese,  tending  to  ]<.eep  tliera 
separate  and  interfering  with  tlie  complete  straightening  of  the  limb.  In 
consequence  of  this  wedge-like  action  of  the  loose  cartilage  the  ligaments 
are  violently  stretched,  and  the  sickening  pain  consequent  on  this  act  is 
experienced,  followed,  as  happens  in  a  violent  sprain,  by  rapid  synovial 
effusion.  The  sensibility  of  the  ligaments  of  a  joint  is  of  that  peculiar 
nature  that  it  is  onh^  called  into  action  when  an  attempt  is  made  to 
stretch  them,  and  thus  forcibly  to  counteract  oi'  destroy  their  natural 
use.  Ligaments  may  be  cut  without  any  suffering,  but  they  cannot  be 
stretched,  either  b}'  accident  or  disease,  without  the  most  severe  pain. 
In  some  cases  the  loose  cartilage  can  be  felt  by  carrying  the  finger  over 
the  joint,  when  it  may  be  detected  under  the  capsule,  slipping  back  when 
pressure  is  exercised  upon  it,  and  often  possessing  great  mobility,  glid- 
ing from  one  side  of  the  joint  to  the  other,  so  as  to  be  extremely  cliflScult 
to  be  fixed. 

Treatment. — The  palliative  treatment  consists  in  supporting  the  joint 
with  an  elastic  bandage  or  knee-cap,  so  as  to  limit  its  movements,  and 
thus  prevent  the  liability  to  the  recurrence  of  the  attacks  of  pain;  and 
in  this  wa^'^the  fixing  and  ultimate  absorption  of  the  cartilage  ma}'  some- 
times be  obtained.  This  I  have  several  times  seen  to  occur  in  patients 
who  either  refused  to  be  operated  on,  or  in  whom  an  operation  was  not 
thought  advisable.  Any  inflammation  that  has  been  excited  requires  to 
be  subdued  by  proper  antiphlogistic  treatment. 

If  the  cartilage  occasion  great  and  frequent  suffering,  so  as  to  inter- 
fere seriously  with  the  utilitj^  of  the  limb,  and  if  it  appear  to  be  of  large 
size,  and  to  be  loose  and  single,  means  may  be  taken  for  its  extraction. 
But  it  must  be  borne  in  mind  that,  whilst  the  loose  cartilage  is  at  most 
an  inconvenience,  though  perhaps  a  serious  one,  any  operation  for  its 
removal  by  which  the  joint  is  opened,  becomes  a  source  of  actual  danger 
to  limb  and  even  to  life.  It  is  far  less  dangerous,  in  fact,  to  leave  the 
foreign  body  than  to  perform  the  operation  necessary'  for  its  extraction. 
Hence  an  operation  should  not  be  lightly  proposed  or  undertaken,  with- 
out warning  the  patient  of  the  possible  consequences  that  might  follow. 
No  operation  should  be  undertaken  so  long  as  the  joint  is  in  an  irritated 
state,  as  the  result  of  a  recent  attack  of  pain  and  inflammation  ;  this 
must  be  flrst  subdued,  and  then  the  operation  may  be  proceeded  with  ; 
nor  should  it  be  done  if  the  patient's  health  be  broken.  The  extraction 
used  to  be  effected  by  directing  the  patient  in  the  first  instance  to  make 
those  movements  b}'  which  he  usually  gets  the  cartilage  fixed  in  the 
joint.  So  soon  as  the  Surgeon  feels  it  (as  this  operation  is  commonly 
required  in  the  knee),  he  should  push  it  to  one  side  of  the  patella,  where 
he  must  fix  it  firmly  with  his  forefinger  and  thumb;  he  then  draws  the 
skin  covering  it  to  one  side  so  as  to  make  it  tense,  and  cuts  directly  down 
upon  the  cartilage  by  a  sufficiently  free  incision  to  allow  its  escape.  The 
wound,  which,  when  the  skin  is  relaxed,  will  be  somewhat  valvular,  is 
then  closed  by  a  strip  of  plaster,  and  the  limb  is  kept  at  rest  for  a  few 
days  until  it  has  united.  Severe  inflammation  of  the  joint  less  frequently 
follows  this  coarse  operation  than  might  have  been  expected,  the  syno- 
vial membrane  having  probablj^  undergone  some  modification  of  action 
that  renders  it  little  liable  to  tliis  process.  It  has,  however,  happened, 
that  acute  synovitis  has  set  in,  and  this  has  terminated  in  suppuration 
of  the  joint,  causing  the  patient's  death,  requiring  amputation,  or  leading 
to  ankylosis. 

It  has  been  proposed  by  Chassaigne,  in  order  to  obviate  the  dangers 
of  direct  and  open  wound  into  the  joint,  to  remove  the  loose  cartilage 
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by  subcutaneous  section  ;  this  he  accoinplislies  in  a  way  that  I  have  seen 
practised  by  Listen,  and  liave  often  done  myself,  viz.,  by  passing  a  teno- 
tome obliquely  under  the  skin,  after  fixing  the  foreign  body  in  the  way 
that  has  alread^^  been  described,  dividing  the  s3Miovial  membrane  freely, 
and  then  squeezing  the  cartilage  into  the  areolar  tissue  outside  the  joint, 
where  it  is  finally  fixed  by  plaster  and  bandage,  and  then  may  be  left  to 
be  eventnally  taken  up  by  the  absorbents  of  the  part.  Goyrand  recom- 
mends the  same  subcutaneous  mode  of  removal  o,f  the  foreign  body  from 
the  inside  of  the  joint;  but,  instead  of  leaving  it  to  be  absorbed,  ex- 
tracts it  at  the  end  of  eight  days,  by  a  fresh  incision,  from  the  areolar 
tissue  in  which  it  has  been  Ijang. 

A  most  useful  modification  of  this  method  has  been  practised  by  Square, 
of  Plymouth  ;  it  consists  in  fixing  the  loose  cartilage,  dividing  the  cap- 
sule, subcutaneously  over  it,  and  then  pressing  the  foreign  body  into  the 
opening  thus  made,  retaining  it  there  by  a  compress  and  plasters.  In 
operating  by  this  method  on  the  knee,  the  cartilage  should  be  fixed  below 
and  to  the  inner  side  of  the  patella,  between  it  and  the  head  of  the  tibia; 
a  long  narrow  tenotome  is  then  introduced  obliquely  under  the  skin 
from  a  distance  of  about  two  inches  below  the  loose  cartilage  ;  the  cap- 
sule of  the  joint  is  freely  divided,  the  subcutaneous  areolar  tissue  freed 
by  a  slight  sweep  of  the  blade,  and  the  loose  cartilage  then  pressed  into 
the  cavity  thus  made  to  receive  it,  and  slid  along  the  areolar  tissue  for 
about  three  inches.  It  is  fixed  in  situ  with  a  firm  pad  and  adhesive 
plaster;  the  foot  and  leg  are  bandaged  up  to  the  edge  of  the  cartilage, 
and  the  limb  is  placed  on  a  splint.  If  no  inflammatory  symptoms  ensue, 
the  cartilage  is  excised  about  a  week  after  the  operation  ;  or  it  may  be 
left  to  be  absorbed.  By  the  adoption  of  these  subcutaneous  methods, 
there  will  be  but  very  little  danger  of  inducing  undue  inflammation  in  the 
joint,  the  entrance  of  air  being  prevented,  which,  and  not  the  mere  sec- 
tion of  the  capsule  and  synovial  membrane,  constitutes  the  chief  risk. 
Should  there  be  more  than  one  loose  cartilage,  the  operation  must  be 
repeated,  but  not  until  any  inflammation  induced  by  the  former  one  has 
been  subdued.  In  this  way  I  have  successfully  removed  in  succession 
five  loose  cartilages  from  one  knee. 

NEURALGIA  OF  JOINTS. 

Pain  of  a  severe  character  is  often  experienced  in  or  around  a  joint, 
closely  simulating,  but  not  dependent  upon,  inflammation  or  other  struc- 
tural disease.  This  pain,  which  is  purely  neui'algic,  may  either  have  its 
origin  in  some  local  irritation  of  a  nerve  leading  to  the  sensitive  part,  or 
it  may  be  dependent  on  constitutional  disorder  of  an  hysterical  charac- 
ter. It  is  this  class  of  cases,  occurring  in  young  women  who  are  either 
the  subjects  of  hysteria,  or  are  of  a  highly  nervous  temperament,  that 
should  especiallj^  be  considered  as  Neuralgia  of  the  Joints,  to  which 
the  attention  of  the  profession  has  principally  been  directed  by  the  labors 
of  Sir  B.  Brodie. 

Symptoms. — It  is  generally  found  that  the  hip,  knee,  ankle,  or  shoul- 
der is  the  joint  affected — the  hip  and  the  knee  more  especially.  The 
neuralgia  is  usually  localised  in  a  i)articular  joint  by  some  slight  injury 
that  the  part  has  sustained.  But  it  is  important  to  observe  that  in  these 
cases  the  pain  often  does  not  develop  itself  for  some  days,  or  even  weeks, 
after  the  injur\'  that  is  the  alleged  cause  of  it.  Severe  pain  in  the  joint  is 
complained  of;  and  the  limb  is  rendered  comparatively  useless,  often 
with  a  good  deal  of  distortion  or  contraction.     On  examination,  it  will 
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lie  found  that  tlie  pain,  vvliich  is  commonly  very  severe,  is  superficial 
and  cutaneous,  not  existing  in  the  interior  of  the  articulation,  nor  in- 
creased by  pressure  of  the  articular  surfaces  against  one  anotlier  ;  and 
that  it  is  not  strictly  confined  to  the  joint,  but  radiates  for  some  distance 
around  it.  Tliis  pain  is  often  intermittent  in  its  cliaracter,  and  is  fre- 
quent!}'associated  with  neuralgia  elsewhere,  as  in  the  spine;  and  not 
unfrequently  with  uterine  irritation  or  disease.  At  the  same  time,  it 
will  be  observed  that  all  the  signs  that  ought  to  accompany  a  severe 
attack  of  inflammation  in  a  joint,  such  as  would  be  attended  by  a  cor- 
responding amount  of  pain,  are  absent;  there  being  no  painful  startings 
of  the  limb  at  night,  no  heat,  redness,  or  swelling  of  it,  nor  constitutional 
fever  and  irritation;  and  tlie  sutfering  being  increased  by  causes,  such 
as  mental  and  emotional  disturbance,  that  do  not  influence  organic  dis- 
ease. Attention  to  these  various  circumstances  will  usually  enable  the 
Surgeon  to  diagnose  the  nature  of  the  attack  without  much  difficulty; 
the  only  cases  in  which  he  will  really  experience  any,  being  those  in 
which  the  tissues  around  the  joint  have  been  thickened,  indurated,  and 
altered  in  their  characters  hj  the  application  of  issues,  moxne,  &Q.  ;  or 
by  some  slight  articular  disease  having  at  some  time  existed,  but  having 
been  cured. 

Causes. — The  neuralgia  is  often  referable  to  the  irritation  of  some 
particular  nerve,  either  at  its  origin  or  in  its  course.  This  is  particu- 
larly the  case  with  neuralgia  of  the  hip  and  knee,  which  will  often  be 
found  to  be  dependent  on  irritation  of  the  obturator  nerve,  owing  to 
intrapelvic  inflammation,  congestion,  or  adhesion.  In  one  case  of 
secondary  abdominal  cancer  under  my  care,  the  patient  was  seized  with 
the  most  intense  pain  in  the  right  hip  and  knee,  so  as  to  lead  to  the 
suspicion  that  these  joints  were  diseased.  On  examination  after  death, 
it  was  found  that  the  pain  resulted  from  the  implication  of  the  obturator 
nerve  in  a  mass  of  intrapelvic  cancer,  the  joints  themselves  being  per- 
fectly sound. 

Treatment. — Tiie  treatment  must  be  constitutional,  directed  espe- 
cially to  re-establish  a  healthy  condition  of  the  uterine  organs.  If  there 
be  amenorrhcea  and  anaemia,  aloetics  and  the  preparations  of  iron  must 
be  given;  if  uterine  irritation  or  ulceration  exist,  tiiis  must  bj  removed 
by  proper  local  means,  and  the  general  health  attended  to.  General 
nervine  antispasmodics  and  tonics,  such  as  valerian  and  bark,  or  assa- 
foetida  and  quinine  in  full  doses,  should  be  freely  administered.  The 
most  efficient  treatment  that  can  be  directed  to  the  aflfected  joint  is  the 
application  of  cold  douches  and  the  employment  of  the  continuous  elec- 
tric current,  which  will  cure  cases  in  which  all  other  means  have  failed  ; 
the  application  of  atropine  and  aconite  may  be  of  service  to  alia}'  the 
pain  when  especially  severe.  If  contraction  or  other  distortion  of  the 
limb  exist,  the  patient  should  be  put  under  chloroform,  and  extension 
or  rectification  of  faulty  position  then  made,  care  being  taken  to  keep 
the  limb  on  splints  in  a  proper  position  for  some  time  after  the  operation. 
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CHAPTER   XLIX. 

EXCISION   OF   JOINTS. 

History. — The  operation  of  resection  of  the  articular  ends  of  bones 
dates  from  the  very  earliest  periods  of  Surgery  of  which  we  liave  any 
record.  Hippocrates  (in  his  Chapter  on  Injuries  of  Joints)  speaks  of 
resections  of  bones  at  the  joints,  whether  of  the  foot,  the  hand,  the  leg, 
the  ankle,  the  fore-arm,  the  wrist,  as  being  for  the  most  part  unattended 
by  danger,  except  from  syncope  or  consecutive  fever.  Celsus,  in  speak- 
ing of  compound  dislocations,  says,  if  the  bare  bone  project  it  will  always 
be  an  obstacle  to  reduction;  that  which  protrudes  should  therefore  be 
cut  off.  Paulus  JEgineta  says,  that  if  a  bone  i)roject.  as  after  a  trans- 
verse fracture,  we  must  cut  it  off.  Thus,  it  will  clearly  be  seen  that  it 
was  the  practice  of  the  ancients  in  compound  dislocations,  and  in  com- 
pound fractures,  to  resect  tlie  protruding  bones.  But  that  the  practice 
of  resection  in  cases  of  disease  was  not  unknown  to  them,  is  also  evident 
from  a  passage  on  fistula  in  the  works  of  Paulus  ^gineta,  who  directs 
that,  if  the  fistula  terminate  with  a  bone,  and  if  that  be  not  diseased,  it 
should  only  be  scraped  ;  but  if  it  be  carious,  the  whole  diseased  portion 
should  be  cut  out  with  chisels  ;  and,  if  necessar}',  it  may  have  a  hole 
bored  into  it  with  a  trephine ;  and  a  little  further  on  he  says,  "  the  ex- 
tremity of  a  bone  near  a  joint,  if  diseased,  is  to  be  sawn  off;  and  often, 
if  the  whole  of  a  bone,  such  as  the  ulna,  radius,  tibia,  or  the  like,  be 
diseased,  it  is  to  be  taken  out  entire."  Nothing  can  probablj^  be  more 
explicit  than  this  statement,  in  which  the  practice  is  alluded  to  as  of 
frequent  occurrence.  But  he  makes  exceptions  in  the  case  of  the  bones 
of  the  spine  and  pelvis,  and  the  head  of  the  femur,  which,  he  says,  should 
not  be  operated  on  for  fear  of  the  neighboring  arteries. 

The  practice  of  resection  thus  known  to  and  adopted  by  the  ancients, 
and  mentioned  b3'  the  Arabian  writers  of  the  middle  ages,  fell  completely 
into  disuse,  and  seems  entirely  to  have  been  forgotten  until  the  middle 
of  the  last  centurj-,  when  occasional  notices  of  its  adoption  appear  in 
Surgical  essays.  It  was  first  employed  in  cases  of  compound  fractures 
and  dislocations  of  joints.  In  military  practice,  the  Surgeon,  in  two  or 
three  instances,  picked  out  and  cut  away  fragments  of  the  bones  forming 
the  wrist,  elbow,  shoulder,  and  ankle  joints  when  shattered  by  gun-shot. 
This  early  revival  of  resection  involved  no  principle  of  treatment :  im- 
perfect operations  being  simply  had  recourse  to  on  the  field  of  battle  as 
a  matter  of  convenience  in  particular  cases.  The  Surgeons  who  per- 
formed them  did  not  recognise  any  new  rule  of  practice  as  being  involved 
in  these  chance  procedures. 

The  first  resection  practised  for  injury  in  which  the  articular  ends  irt 
compound  dislocations  were  fairly,  deliberately,  and  successfully  re- 
moved, appears  to  have  occurred  to  Cooper  of  Bungay,  before  or  at 
latest  about  the  middle  of  the  last  century.  The  precise  date  of  this 
case  is  unknown  ;  but  Gooch,  writing  in  1758,  says  that  it  occurred 
'^'  many  years  ago  ;"  that  the  ends  of  both  tibia  and  fibula  were  sawn  off 
dn  a  compound  luxation  of  the  ankle;  that  the  limb  was  preserved,  and 
was  so  useful  that  the  patient  was  able  to  walk  and  gain  his  livelihood. 
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In  or  about  the  yeav  1758,  Wainman  of  Sliripton  sawed  off  the  lower 
end  of  the  humei'iis  in  a  ease  of  eompound  dislocation  of  the  elbow-joint 
with  perfect  success,  the  patient  recovering  with  an  arm  as  movable  "as 
if  nothing  had  ever  been  amiss  ;"  and  his  example  was  shortly  after- 
wards followed  by  Tyne  of  Gloucester,  who  in  a  similar  case  removed 
two  and  a  half  inches  of  the  lower  end  of  the  humerus.  From  this 
period,  the  operation  of  excisions  of  the  articular  ends  of  bones  in  cases 
of  compound  dislocations  and  fractures  into  joints  became  an  established 
practice,  aud  was  extensivel}^  adopted  hy  Percy  in  France,  who,  in  1794, 
exhibited  to  Sabatier  nine  soldiers  in  whom  he  had  successfully  excised 
the  iiead  of  the  humerus  tor  gun-shot  injury;  by  Bilguer  in  Germany, 
and  by  He}'  of  Leeds,  and  by  numerous  other  Surgeons  in  this  country 
and  abroad. 

The  first  case  in  which  a  methodical  attempt  at  resection  for  disease 
of  the  articular  end  of  a  bone  w^as  made  occurred  to  White  of  Manchester 
in  1768,  who  thus  removed  a  large  portion  of  the  upper  part  of  the  hu- 
merus, though  it  is  doubtful  whether  he  actually  excised  the  head  of  the 
bone.  However  this  may  be,  he  had  previously  satisfled  himself  by  ex- 
periments on  the  dead  body  that  this  operation  was  practicable.  Al- 
though the  head  of  the  humerus  may  not  have  been  removed  by  White 
in  this  case,  it  certainly  was  three  3^ears  later  by  J.  Bent  of  Newcastle, 
who  in  1771  excised  b}^  a  formal  and  pre  arranged  operation  the  carious 
head  of  the  humerus  with  complete  success.  His  example  was  followed 
in  1778  by  Orred  of  Chester,  who  also  operated  successfully  in  a  similar 
case.  About  the  same  time,  1775,  Justamond,  Surgeon  to  the  Westmin- 
ster Hospital,  removed,  in  a  case  of  disease  of  the  elbow-joint,  the 
olcranon  and  two  inches  of  the  ulna. 

In  1762,  Filkin  of  Northwich  removed  the  articular  ends  of  the  femur 
and  tibia,  together  with  the  patella,  in  a  man  affected  .with  disease  of 
the  knee-joint,  resulting  from  a  fall  from  a  horse.  Filkin  was  led  to  this 
operation  as  a  substitute  for  amputation  of  the  limb,  to  which  the  patient 
refused  to  submit,  in  consequence  of  having  experimentally  practised  it 
on  the  dead  subject.  The  patient  recovered  rapidly,  had  an  useful  limb 
on  which  he  was  able  to  walk  long  distances,  and  was  certainl}^  alive 
nearly  thirty  years  after  the  operation.  Tliis  remarkable  case  seems  to 
have  attracted  little,  if  any,  attention,  and  indeed  was  not  published 
until  1790,  after  Park  of  Liverpool  brought  before  the  Profession  his 
second  successful  case  of  excision  of  the  knee-joint,  which  occurred  in 
1789.  That  Surgeon  had  performed  his  first  operation  of  tliis  kind  most 
successfully,  as  regarded  utility  of  limb,  in  1781,  apparently  without  any 
previous  knowledge  of  the  operation  that  had  been  done  by  Filkin  nearly 
twenty  years  previously'. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed 
by  the  Moreaus  in  France,  who,  between  tiie  years  1786  and  1789,  sent 
various  memoirs  to  the  French  Academy  on  this  subject.  The  opera- 
tion, however,  was  violently  opposed  by  the  great  body  of  Surgeons,  and, 
with  the  exception  of  the  occasional  removal  of  the  head  of  the  humerus, 
fell  into  almost  complete  neglect  both  in  this  country  and  abroad  for  a 
period  of  nearly  forty  years,  during  which  time  the  records  of  Surgery 
do  not  contain  as  many  cases  in  which  the  articular  ends  of  bones  were 
excised  for  disease. 

The  operation  of  excision  of  diseased  joints,  though  occasionally 
practised,  continued  in  this  languid  state  until  1831,  when  it  received  a 
new  and  vigorous  impulse,  so  far  as  its  application  to  diseases  of  the 
elbow  was  concerned,  b}^  the  publication  of  Syme's  essay  on  that  sub- 
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jcc't,  and  b}'  the  practice  of  Listen  some  j^ears  subsequently  at  Univer- 
sity College  Hospital. 

In  1845  these  operations  were  again  prominently  brought  before  the 
Profession  by  the  performance  of  excision  of  the  head  of  the  femur  by 
Fergusson  ;  and  although  excision  of  the  knee-joint  had  occasionally 
been  practised  by  Syme,  Crampton,  Textor,  Demme,  Heyfelder,  and 
others,  it  was  not  until  its  revival  in  1850  by  the  same  accomplished 
Surgeon,  that  it  came  to  be  extensively  practised.  Since  that  period, 
the  operation  of  excision  has  been  applied  to  almost  every  joint  within 
reach  of  the  Surgeon's  knife. 

Before  proceeding  to  discuss  the  different  resections  in  detail,  we 
must  endeavor  to  lay  down  some  general  rules  for  their  performance  in 
those  cases  in  which  they  are  alone  admissilde. 

Indications  for  Excision. — Tlie  excision  of  an  articulation  may  be 
practised  for  the  following  reasons: — 

1.  i\s  a  substitute  for  amputation  in  cases  in  which  the  joint  is  so  ex- 
tevsively  diseased^  that  the  patient  will  be  worn  out  by  the  discharge  or 
pain,  unless  it  be  removed.  Here  an  useful  limb  may  be  seemed  by  the 
sacrifice  of  the  diseased  part. 

2.  In  some  cases  of  articular  disease  in  which  o,mpiito.lio7i  would  not 
be  justijiable,  ejic'ision  maybe  done  in  oi'der  to  hasten  the  cure,  and  thus 
to  save  years  of  suffering  to  the  patient. 

3.  Excision  ma}^  be  done  in  cases  in  which  amputation  is  not  practi- 
cable ;  as  in  disease  of  the  hip-joint  or  of  the  tem[)oro-maxillary  articu- 
lation. 

4.  As  a  substitute  for  other  and  less  efficient  treatment,  in  order 
to  restore  the  utility  of  a  limb  or  joint ;  as  in  osseous  ank3'losis  of  the 
elbow,  or  in  faulty  osseous  ankylosis  of  the  knee. 

5.  Excision  m.ay  be  required  in  bad  compound  dislocations  and  fra,c- 
tures  into  joints,  especially  gun-shot  injuries  ;  more  particularly  in  those 
of  the  head  of  the  humerus,  and  of  the  elbow. 

As  a  general  rule,  resections  are  more  required  for  diseases  of  the 
articular  ends  of  bones  than  for  simple  disorganisation  of  joints.  If 
only  the  soft  structures  of  a  joint  be  involved,  it  usually  happens  that, 
without  the  necessity  of  resection  or  operation  of  any  kind,  an  useful 
limb  will  result;  in  the  upper  extremity,  with  fair  mobility  of  the  articu- 
lation ;  in  the  lower  with  more  or  less  complete  ankylosis,  sufficient  for 
a  fair  basis  of  support.  But  when  the  constitution  is  A^ery  strumous,  or 
the  bones  are  primarily  or  extensively  affected,  we  can  scarcely  expect 
that  the  limb  will  recover  to  such  an  extent  as  to  become  useful. 

Conditions  of  Success. — For  resection  to  succeed,  the  following  con- 
ditions appear  to  me  to  be  necessary. 

1.  The  disease  should  not  be  too  extensive,  so  that  its  removal  would 
entail  such  an  amount  of  mutilation  of  the  limb,  as  to  render  it  less  use- 
ful to  the  patient  than  an  artificial  member  would  be.  This  is  especially 
important  in  the  lower  extremity.  If  the  bones  be  so  extensively 
affected  as  to  require  to  be  shortened  by  a  considerable  extent — for 
several  inches — a  limb  would  be  left,  which,  instead  of  serving  as  a 
proper  basis  of  support  to  the  patient,  would  only  be  an  useless  incum- 
brance. In  the  upper  extremity,  length  and  strength  are  of  less  conse- 
quence than  in  the  lower ;  the  preservation  of  the  hand  is  tlie  chief 
thing  to  aim  at,  and,  if  this  be  effected,  the  bones  may  be  encroached  on 
to  a  greater  extent  than  is  proper  in  the  lower  limb. 

2.  The  disease  for  which  resection  is  practised  should  be  allowed  to 
become  chronic  before  any  operation  is  undertaken  :  foi'  this  there  are 
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two  reasons.  First,  in  the  acute  stage  of  disorganisation  of  a  joint,  it 
is  not  always  possible  to  say,  however  uni)i'omising  tlie  ease  may  appeal', 
whether  ankylosis  may  not  result,  so  that  as  useful  a  limb  would  be  left 
as  could  be  obtained  by  resection.  And,  secondly,  if  the  joint  be  excised 
whilst  acute  and  active  disease  is  going  on,  inflammation  and  diffuse 
suppuration  of  the  mednllary  canal  are  liable  to  set  in — a  condition 
very  apt  to  be  followed  by  i)hlebitis  and  pyaemia.  In  the  only  fatal  in- 
stances of  resection  of  the  elbow-joint  that  I  have  witnessed,  death 
resulted  from  this  cause;  the  operation  having  been  performed  whilst 
the  articular  affection  was  acute. 

3.  The  soft  2^ctr(s  about  the  joint  must  be  in  a  sufficiently  h ealihy  state. 
There  are  two  morbid  conditions  connected  with  the  soft  parts  that  may 
interfere  with  the  success  of  resection.  First,  they  may  be  so  thinned 
and  permeated  by  sinuses,  and  so  adherent  to  the  bones,  that  an  insuffi- 
cient covering  would  be  left.  Or,  secondly,  the  long-continued  existence 
of  strumous  disease  in  joints  and  bones  may  give  rise  to  a  great  deposit 
of  lowly  organised  plastic  matter  around  the  articulation.  This  mate- 
rial becomes  insusceptible  of  healthy  organisation,  and  slowly  suppu- 
rates. Sinuses  form  in  it ;  the  integuments  covering  it  become  blue  and 
dough}^ ;  and  the  soft  parts  around  the  seat  of  operation  fall  into  a 
state  of  strumous  disorganisation,  that  prevents  alike  the  formation  of 
a  false  joint,  osseous  anivylosis,  or  the  healing  of  the  wound,  and  thus 
leads  inevitably  to  tiie  ultimate  amputation  of  the  limb.  Even  though 
this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joiut  be 
peculiarly  loose,  owing  to  softening  and  disorganisation  of  ligamentous 
and  tendinous  structures,  excision  is  not  very  likely  to  succeed,  espe- 
cially in  the  ankle  or  knee. 

4.  The  state  of  the  patienVs  constitution  must  necessarily  influence  the 
Surgeon  materially  in  his  determination  whether  to  resect  or  to  ampu- 
tate. If  the  constitution  be  tolerably  sound,  or  even  if  the  general 
health  have  given  way  as  the  simple  consequence  of  pain,  irritation,  and 
continued  discharge,  resection  will  have  a  fair  prospect  of  success.  In 
fact,  when  the  patient  is  hectic  in  consequence  of  continued  suppurative 
action,  the  removal  of  the  joint  or  bone  that  maintains  such  action  ma^'^ 
be  advantageously  practised.  But  if  there  be  a  state  of  irritative  fever 
in  consequence  of  continuance  and  spreading  of  morbid  action,  the 
opei'ation  is  likel}'  to  occasion  erysipelas,  phlebitis,  or  pyaemia,  and  is 
not  a  safe  measure.  So,  also,  if  tlie  constitution  appear  to  be  very  much 
broken  dovvn,  the  patient  being  anremic,  wasted  and  cachectic,  with  some 
irritative  fever,  but  with  no  open  abscess  in  connection  with  the  joint  to 
account  for  the  cachectic  condition,  excision  of  the  larger  joints,  as  of 
the  knee  and  hip,  is  not  desirable.  If  the  patient  be  very  highly  stru- 
mous, or  decidedly  phthisical,  there  will  be  little  prospect  of  his  beiu}^ 
able  to  bear  up  through  the  long  convalescence  that  follows  resection. 
A  slight  degree  of  pulmonary  disease,  however,  which  appears  to  be 
rather  the  result  of  the  long-continued  irritation  of  the  local  affection, 
than  of  any  constitutional  taint,  need  not  be  a  bar  to  operation.  In 
such  cases  I  have  several  times  had  occasion  to  observe  that  the  general 
health  improved  rapidly  after  the  removal  of  the  local  disease. 

5.  The  extremes  of  life  are  unfavorable  to  resections.  In  very  early 
childhood,  these  operations  are  seldom  necessary;  the  natural  processes 
usually  sufficing,  with  very  little  assistance,  to  eliminate  diseased  bone, 
and  tiie  disorganised  joints  admitting  readily  enough  of  ankylosis.  If 
the  disease  be  too  severe  for  this,  it  will  usually  be  found  to  be  associ- 
ated with  so  strumous  a  constitution  as  to  interfere  with  healthy  repara- 
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tive  action  of  any  kind.  Another  serious  objection  to  tliese  operations 
in  young  eliildren  is  that,  should  the  epiph3'ses  be  removed,  tlie  devel- 
opmeut  of  the  limb  will  be  arrested  to  a  great  extent,  if  not  entirely.  At 
advanced  periods  of  life,  destructive  joint-disease  is  not  very  common, 
and  when  it  does  happen,  it  is  generally  in  constitutions  not  fitted  to 
stand  up  against  the  prolonged  drain  consequent  on  these  operations. 
It  is  at  the  early  adult  age,  when  the  diseases  most  frequently  occur  that 
render  resection  necessary,  that  these  operations  are  best  borne. 

Repair  after  Excision. — The  mode  of  repair  after  resection  differs 
according  to  the  circumstances  of  the  operation. 

When,  as  very  commonly  hai)pens  in  cases  of  necrosis,  the  periosteum, 
thickened,  infiltrated,  and  loosened,  can  readily  be  detached,  or,, indeed, 
is  already  separated,  without  injury  to  itself,  from  the  dead  bone,  repro- 
duction of  new  osseous  tissue  to  a  A^ery  considerable  extent  may  be  ex- 
pected. My  own  observations  on  the  fibula,  tibia,  and  ulna,  and  those 
of  Oilier  and  Maisonneuve,  prove  the  importance  of  the  periosteum  as 
an  organ  of  repair  after  the  extraction  of  a  dead  shaft  or  bone  from 
within  it.  Repair  in  this  way  is,  I  believe,  chiefly  to  be  looked  for  in  the 
shafts  of  the  long  bones  ;  although  some  Surgeons,  as  Annandale  of 
Edinburgh,  have  described  the  os  calcis  as  having  been  reproduced  after 
subperiosteal  excision.  The  remarkable  osteogenetic  properties  pos- 
sessed by  the  periosteum  have  been  fully  and  conclusively  established 
by  the  experiments  and  observations  of  Oilier.  He  has  shown  that  a 
bone  is  much  more  rapidly  and  perfectly  reproduced  after  removal,  if 
the  periosteum  be  left,  than  if  it  be  removed,  and  he  states  that  the  os- 
teogenetic properties  of  this  membrane  are  greater  in  the  long  than  in 
the  short  bones.  He  is  also  of  opinion  that  resections  performed  by  the 
subperiosteal  method  leave  better  results,  so  far  as  the  shape  and  forma- 
tion of  the  new  joint  are  concerned,  than  if  this  membrane  be  sacrificed. 
These  observations,  indeed,  conclusively  estal)lisli  the  importance  of 
making  in  all  cases  every  effort  to  preserve  the  periosteum  during  a  re- 
section. 

When  a  short  bone,  as  the  os  calcis,  has  been  entirely  removed,  with 
its  periosteum  attached,  it  is  never,  of  course,  regenerated,  but  its  place 
is  occupied  by  a  thick,  firm,  fibrous  cicatrix. 

When  partial  excision  of  a  bone  is  practised,  the  result  varies  accord- 
ing to  tlie  tissue  that  is  removed.  If  a  portion  of  the  compact  tissue 
have  been  cut  away,  callus  is  thrown  out.  If  it  be  the  cancellous  struc- 
ture that  is  scooped  out,  the  cavity  left  is  filled  up  by  a  dense  fibrous 
mass  which  may  eventually  ossify. 

When  a  joint  has  been  excised,  either  osseous  or  ligamentous  ankylo- 
sis may  take  place;  and  the  Surgeon  should  endeavor  to  secure  osseous 
union  in  some  cases,  fibrous  in  others.  Thus,  when  the  knee  has  been 
excised,  as  a  sound  and  firm  limb  is  desirable,  osseous  ankylosis  should, 
if  possible,  be  brought  about;  whilst  in  the  upper  extremity,  where  mo- 
bility is  of  more  use  than  strength,  ligamentous  union  is  most  desirable. 
In  these  cases  the  ends  of  the  bones  become  rounded,  and  are  united  by 
a  dense  mass  of  fibrous  tissues  which  envelopes  them,  and  to  which  the 
insertions  of  those  muscles  that  are  naturally  connected  with  the  articu- 
lar ends  that  have  been  removed  become  attached. 

The  question  as  to  the  arrest  of  the  development  of  the  bone,  and 
consequently  of  the  whole  limb  on  which  an  operation  of  excision  has 
been  performed,  is  one  of  great  practical  moment.  It  is  well  known  to 
physiologists  that  the  longitudinal  growth  of  a  bone  is  chiefly  carried 
on  through  the  medium  of  the  layer  of  cartilage  by  which  the  epiphysis 
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is  fittached  to  the  shaft,  nnd  which  does  not  become  ossified  until  the 
bone  has  attained  its  full  length.  It  lias  further  been  pointed  out  by 
Humphry,  that  the  two  epii)hyses  of  the  long  bones  of  the  limbs  do  not 
take  an  equal  share  in  this  development,  but  that  one  is  a  more  active 
organ  of  growth  than  the  other.  Thus  the  upper  epiphysis  in  the  hume- 
rus and  tibia,  the  lower  epiphysis  in  the  radius  ancl  femur,  are  the  most 
important  in  this  respect.  If,  therefore,  in  an  excisive  operation  prac- 
tised on  a  growing  child,  in  whom  osseous  development  has  not  fully 
taken  place,  the  whole  of  the  epiphysis  be  removed,  the  subsequent 
growth  of  the  bone,  and  necessarily  of  the  whole  liml),  will  be  arrested 
proportionately  to  the  share  that  the  epiphysis  which  is  so  removed 
takes  in  the  development  of  the  bone.  And  if  tliat  epiphysis  on  which 
the  length  of  the  bone  is  chiefly  dependent,  be  removed — as,  for  instance, 
the  upper  epiphysis  of  the  tibia  and  humerus,  or  the  lower  epiphysis  of 
the  thigh-bone — the  limb  will  continue  undeveloped  and  useless  for  the 
rest  of  life. 

In  the  adult,  after  ossification  is  completed,  the  epiphysis  loses  its  im- 
portance as  an  organ  of  growth  ;  and  may  be  removed,  if  necessary, 
without  interfering  with  the  subsequent  length  of  the  limb,  except  to  the 
extent  of  its  removal. 

Instruments. — The  instruments  required  for  resection  are  of  a  some- 
what varied  character;  strong  scalpels  and  bistouries,  straight  and 
sharp-pointed.  In  addition  to  these  I  have  found  a  strong-backed, 
probe-pointed  bistoury  witli  a  limited  cutting  edge,  of  great  utility  in 
clearing  the  bones.  The  pliers  should  be  of  various  sizes  and  shapes 
(Figs.  411  to  414),  and  gouges  will  be  found  useful  for  scooping  out  sus- 
picious patches  on  the  cut  osseous  surfaces.  For  ordinary  purposes,  a 
small  broad  amputating  saw  will  be  found  the  most  convenient  instru- 
ment for  dividing  the  bones;  but  in  some  cases  a  narrow  keyhole  saw, 
or  that  introduced  by  Butcher  (Fig.  441),  will  answer  best.     The  last- 


Fig-.  441. — Batcher's  Saw. 


named  instrument  is  especially  useful  when  it  is  intended  to  cut  the 
bone  obliquely,  or  when  the  space  is  limited  ;  for,  as  the  blade  is  narrovv 
and  its  angle  can  be  changed  at  pleasure,  any  required  direction  can  be 
communicated  to  the  cut.  I  almost  invariably  use  it  in  preference  to  all 
others  in  resections.  But  some  Surgeons  prefer,  especially  in  resection 
of  the  knee-joint,  a  short  and  very  broad-bladed  saw  ;  the  blade  being  of 
more  than  sufficient  breadth  to  take  in  the  whole  thickness  of  bone  to  be 
divided.     The  chain-saw  is  perhaps  not  used  so  frequently  as  it  might  be. 

Operation. — The  steps  of  the  operation  must  of  course  vary  with  the 
different  resections;  but  there  are  some  general  rules  that  may  be  laid 
down  as  applicable  to  all  cases. 

1.  The  incisions  through  the  soft  parts  should  be  sufficiently  free  to 
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expose  tlioroiinhly  the  bones  to  be  removed.  By  innkiiig  them,  as  far  as 
practicable,  parallel  to  tendons,  blood  vessels,  and  nerves,  parts  of  im- 
portance may  readily  be  avoided. 

2.  As  little  of  the  bone  as  possible  should  be  removed.  The  gouge 
may  be  applied  to  any  carious  or  tuberculous  cavities  or  patches  that 
appear  upon  the  surface  of  the  freshlj^-cut  bone  ;  and,  in  this  way,  short- 
ening of  the  bone  by  the  saw  may  be  materiall}''  avoided. 

3.  In  3'oung  children  the  epiphysis  should  never  be  entirely  removed, 
as  it  is  on  the  growth  of  this  portion  of  bone,  or  rather  on  that  of  the 
epiphysial  cartilaginous  layer  adjoining  the  shaft,  that  the  development 
of  the  bone  in  length  is  mainly  dependent. 

4.  In  adults  in  whom  the  bone  has  attained  its  maximum  longitudinal 
development,  the  epiph3'sis  may  be  more  freely  removed,  if  necessary. 
But  the  shaft  should  not  be  encroached  upou  if  it  can  be  possibly 
avoided,  and  especial  care  should  be  taken  not  to  open  the  medullary 
canal. 

5.  The  periosteum  should  be  carefully  preserved,  being  stripped  otf 
the  bone  where  it  is  thickened  and  loosened,  and  manipulated  very  gently, 
so  that  its  vitality  may  not  be  in  any  way  impaired. 

6.  It  is  of  great  importance  not  to  confound  bone  softened  by  inflam- 
mation, but  otherwise  health}',  or  roughened  deposits  of  new  osseous 
matter,  with  that  which  is  carious  or  necrosed. 

7.  Skin,  however  redundant,  should  seldom  if  ever  be  cut  away. 
The  flaps,  at  first  too  large,  soon  shrink  down  to  a  proper  size,  and,  if 
trimmed,  are  very  apt  to  become  too  scanty. 

8.  After  tlie  operation,  bght  dressings  onlj^  should  be  used.  As  heal- 
ing always  takes  place  by  granulation,  no  accurate  closing  of  the  wound 
is  necessary,  but  it  is  sufficient  to  lay  the  limb  on  a  pillow,  or  well 
padded  splint,  and  to  ajjply  water-dressing.  AVhen  it  begins  to  granu- 
late, more  accurate  attention  to  position  is  required. 

9.  The  constitutional  after-treatment  should  be  nourishing  or  stimu- 
lating. As  there  will  be  a  great  drain  on  the  system,  and  a  prolonged 
confinement  to  bed,  the  strength  must  be  kept  up  under  it  by  good  diet. 
These  operations  are  always  serious  ;  in  many  cases  fully  as  much  so  as 
the  amputation  of  a  corresponding  part,  or  even  more  so,  owing  to  the 
large  wound  that  is  often  inflicted  in  the  more  extensive  division  of  the 
bones;  to  the  necessit}'  of  making  the  incisions  in  the  midst  of  diseased 
or  injured  structures  ;  and  to  the  more  prolonged  character  of  the  after- 
treatment.  Hence  it  is  of  especial  importance  that  the  general  health 
should  be  carefully  maintained  after  these  operations. 

10.  Should  caiies  or  necrosis  return  after  the  operation,  secondaiy  re- 
section may  be  required.  This  1  have  done  successfully  at  the  hip, 
shoulder,  and  elbow-joints.  In  the  elbow,  in  one  case  I  performed  a 
third  resection  with  perfect  success  ;  the  two  previous  operations,  which 
had  been  performed  by  other  and  diff'erent  Surgeons,  having  failed.  The 
success  of  these  secondary  resections  will  necessarily  be  greatl}^  depend- 
ent on  the  possibility'  of  establishing  an  improved  state  of  the  patient's 
constitution. 

EXCISIONS  OP  THE  UPPER  EXTREMITY.  ' 

The  whole  of  the  upper  extremity  is  subservient  to  the  hand.  It  is 
to  render  this  more  widely  useful  as  an  organ  of  prehension  and  of  touch 
that  the  shoulder,  the  elbow,  and  the  wrist-joints  are  endowed  with  varied 
and  extensive  movements.  But  the  movements  of  each  one  of  these 
joints  so  supplement  those  of  the  others,  that  any  one  articulation  may 
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be  removed,  and  3'et  the  liinb  be  left  with  a  sufficient  range  and  variety 
of  movements  to  render  the  hand  useful  for  all  the  ordinary  purposes  of 
life.  The  limb  may  be  shortened,  and  it  may  be  weakened;  and  yet,  if 
sufficient  length  and  strength  be  left  to  enable  the  individual  to  use  his 
hand,  an  immense  gain  will  result.  The  limb  without  the  hand  would 
be  an  useless  appendage.  The  hand  left  in  its  integrity  is  useful  in  a 
great  variety  of  ways,  however  mutilated  the  other  parts  of  the  upper 
extremity  may  be.  Hence,  provided  the  Surgeon  can  save  the  hand,  he 
need  not  hesitate  to  sacrifice  other  portions  of  the  limb;  and  the 
shoulder,  elbow,  or  wrist,  may  each  and  severally  be  removed,  and  the 
patient  left  in  the  possession  of  a  most  useful  and  efficient  member; 
shortened,  it  is  true,  and  to  a  certain  extent  curtailed  in  its  movements, 
but  possessing  all  tlie  delicate  and  intricate  motions  of  the  hand  in  full 
perfection  and  freedom. 

Shoulder-joint. — Excision  of  the  shoulder-joint  may  be  required  for 
two  conditions:  1.  Disease,  and  2.  Compound  and  Comminuted  Frac- 
ture of  the  articulation. 

1.  Excision  for  Disease. — For  disease,  excision  is  not  so  com- 
monly required  in  tliis  as  in  many  other  articulations;  primary  disease 
of  the  soft  articular  structures  of  this  joint  not  being  verj'  frequent,  and, 
when  it  happens,  usually  terminating  in  false  ankylosis,  without  suppu- 
ration. When  carious  and  necrosed  bones  are  met  with  about  the 
shoulder,  it  will  frequently  be  found  that  the  coracoid  or  acromion  pro- 
cesses, or  the  scapular  spine,  are  at  fault  rather  than  the  osseous  struc- 
tures of  the  joint  itself,  and  extraction  of  the  sequestra  formed  there 
may  prevent  excision  of  the  articulation.  In  some  cases  a  small  seques- 
trum lying  in  a  carious  cavity  in  the  head  of  the  humerus  may  be  re- 
moved by  slitting  up  sinuses,  without  the  necessity  of  excising  the  head 
of  the  bone. 

When  excision  has  been  required  f(jr  disease  of  tlie  shoulder-joint,  it 
has  usually  been  for  caries  commencing  in  the  head  of  the  humerus, 
especially  in  children  and  young  adults.  In  these  cases  it  will  be  usually 
found  that  the  affection  is  limited  to  the  head  of  the  bone,  which  is  the 
part  primarily  attacked.  The  glenoid  cavity  mostly  escapes  entirely, 
or,  if  it  be  implicated,  it  is  so  secondarily  and  to  a  very  limited  extent. 
Although  in  malignant  diseases  excision  has  been  practised,  this  opera- 
tion is  not  usuall\'  advisable  in  such  cases.  Bickersteth  has  successfully 
removed  the  head  of  the  humerus  for  exostosis.  In  cases  of  intracap- 
sular fracture  through  the  neck  of  the  humerus,  with  detachment  of  the 
head  of  the  bone,  disorganisation  of  the  joint  has  resulted.  This  has 
been  laid  open,  and  the  loose  head  of  the  bone  removed  in  two  instances 
by  Brainard  of  Chicago;  the  patients  recovering  with  useful  limbs. 

Operation — Partial  Excision  of  the  head  of  the  humerus  in  some 
cases  of  caries  has  been  practised  by  slitting  up  sinuses  and  the  appli- 
cation of  the  gouge  to  the  diseased  osseous  surface.  Occasionally,  as 
in  cases  reported  by  Fergusson  and  Sedillot,  these  operations  have  been 
attended  b}'  successful  results.  But  not  unfrequently  they  fail  in  effect- 
ing a  cure,  the  disease  extending,  and  the  sinuses  not  healing,  so  that 
eventually  excision  of  the  whole  of  the  diseased  head  of  the  bone  has 
been  required. 

Complete  Excision  of  the  head  of  the  humerus  is  the  operation 
usually  required.  It  may  be  practised  in  several  different  ways — the 
lines  of  incision  through  the  soft  parts  being  varied  according  to  the 
conditions  of  the  case.  They  are  always  made  on  the  front  or  outer 
side  of  the  joint  through  the  deltoid  muscle,  which  must  of  necessity 
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be  more  or  less  sacrififed.  They  consist  of  a  single  longitnrlinal  verti- 
cal incision,  and  its  modifications  tlie  ~[  and  T  shaped  ones,  and  the 
elliptic  U  or  flap  operation. 

The  operation  b^^  the  single  longitudinal  incision  (Fig.  442)  may  be 
performed  as  follows.  The  patient  lying  on  his  back,  the  Surgeon  enters 
the  knife  a  little  to  the  outside  and  above  tiie  coracoid  process,  and 
carries  it  downwards  for  about  four  indies,  cutting  down  to  the  bone. 
He  then  looks  for  the  long  tendon  of  the  biceps,  and  if  it  be  found  still 
undestroj^ed  by  disease,  he  dissects  it  out  from  over  the  head  of  the 
humerus  and  has  it  held  on  one  side  with  a  blunt  hook.  The  assistant 
then  rotates  the  arm  forcibly  outwards,  so  as  to  bring  the  small  tuberosity 
well  into  the  wound,  and  the  Surgeon  divides  the  tendon  of  the  sub- 
scapularis  and  the  inner  side  of  the  capsule  of  the  joint.  The  arm  being 
now  rotated  inwards,  the  three  muscles  inserted  into  tlie  great  tul:)erosity 
and  the  outer  part  of  the  capsule  are  divided.  The  limb  is  now  allowed 
to  fall  over  the  edge  of  the  table,  and  the  assistant  forces  the  head  of 
the  bone  up  into  the  wound,  wliilst  the  Surgeon  divides  the  posterior 
part  of  the  capsule,  and  carefully  clears  the  upper  end  of  the  bone  all 
round.  He  now  takes  the  limb  in  liis  own  hands  and,  having  the  soft 
parts  well  retracted,  he  pushes  the  head  of  tlie  bone  out  of  the  wound 
so  as  to  allow  the  easy  application  of  the  saw  by  which  it  is  removed. 
Should  the  parts  around  the  head  of  the  bone  be  thickened,  unyielding, 
and  infiltrated  by  plastic  matter,  more  space  may  be  gained  by  making 
a  short  cross  cut  at  the  upper  end  of  the  longitudinal  incision,  and  thus 
converting  it  into  a  modification  of  the  ~|  or  T.  By  this  method  of  ope- 
rating, the  posterior  circumflex  artery  and  the  circumflex  nerve  are  not 
divided,  and  but  few  vessels  will  be  found  to  require  ligature.  The 
fibres  of  the  deltoid  ai'e  little  interfered  with,  and  if  the  incision  be  not 
carried  too  low,  the  insertion  of  the  pectoralis  major  will  be  at  most  only 
partially  cut  through. 


Fig.  442. — Excision  of  Shoulder-joint.     Longi- 
tudinal Incision. 


Fig.  443. — Stump  after  Amputation  at 
Shoulder-joint  by  Spence's  method. 


Should  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to 
require  the  amputation  of  the  limb,  this  may  readily  be  done,  as  has 
been  suggested  by  Spence  of  Edinburgh,  by  carrying  the  knife  round 
the  inner  side  of  the  limb,  and  so  detaching  the  member,  wath  due  atten- 
tion to  those  points  in  connection  with  the  axillary  arterj'  that  have  been 


RESULTS    OP    EXCISION    OF    S  HO  TILDE  R-JOIXT. 


251 


described  at  p.  98,  vol.  I.  The  result,  as  seen  by  tlie  annexed  drawing 
(Fig.  443),  is  very  satisfactory. 

The  elliptical  operation  of  excision  may  be  performed  in  the  following 
way. 

The  articulation  may  also  be  readily  exposed  by  making  a  semilunar 
flap  about  three  inches  in  lengtli,  commencing  at  tlie  posterior  part  of 
the  acromion,  cutting  across  the  line  of  insertion  of  tlie  deltoid,  and 
carried  up  to  the  outer  side  of  the  coracoid  process.  By  a  few  touches 
Of  the  scalpel,  a  large  flap  composed  of  the  deltoid  muscle  may  thus  be 
raised,  and  the  diseased  articulation  fully  exposed.  As  the  capsule  and 
the  ligaments  are  destroyed  by  the  morbid  action  that  has  taken  place 
in  them,  the  head  of  the  bone  maj'  readily  be  turned  out  of  the  glenoid 
cavit}^;  and,  being  freed 
by  a  few  touches  of  the 
knife,  and  isolated  by 
passing  a  spatula  behind 
it,  may  be  removed  with 
a  narrow  saw  (Fig.  444). 
The  shaft  of  the  humerus 
should  be  encroaciied 
upon  as  little  as  possible, 
so  that  the  arm  may  not 
be  shortened  more  than  is 
necessary.  After  the  ]"e- 
raoval  of  the  head  of  the 
bone,  the  glenoid  cavity 
must  be  examined  ;  if  this 
be  carious,  it  may  be  re- 
moved most  conveniently 
by  means  of  gouge-forceps 
and  tiie  gouge,  care  being- 
taken  that  all  diseased 
bone  is  thoroughly  scoop- 
ed awaj'.  After  the  ope- 
ration, the  flap  must  be 
laid  down  and  retained  in 

position  by  two  points  of  suture,  and  the  arm  well  supported  in  a  sling, 
the  elbow  especially  being  raised.  A  pad  should  be  placed  in  the  axilla 
to  prevent  the  tendency  of  the  pectoralis  major,  teres  major,  and  latissi- 
mus  dorsi  to  draw  the  arm  inwards.  Tlie  union,  which  is  by  granulation, 
is  usually  slow,  and  must  be  conducted  on  ordinary  principles. 

Result. — The  shoulder-joint  in  its  normal  condition  possesses  five  dis- 
tinct movements:  1.  Rotation  ;  2.  Abduction  and  Elevation  ;  3.  Adduc- 
tion ;  4  and  5,  movements  in  the  antero-posteiior  direction.  These 
movements  vary  greatl}'  in  importance  in  the  course  of  the  ordinary 
affairs  of  life.  The  most  useful  are  those  of  abduction,  and  the  two  in 
the  antero-posterior  direction.  These  are  requisite  in  all  ordinary  trades 
and  for  the  guidance  of  the  hand  in  most  of  the  common  occupations  of 
life.  The  movements  of  elevation  are  seldom  required  except  by  those 
who  follow  climbing  occupations,  as  sailors,  masons,  <fec.  Now  the  mode 
of  performing  the  operation,  as  well  as  the  operation  itself,  will  materi- 
ally influence  these  dilferent  movements.  Thus,  if  the  deltoid  be  cut 
completely  across  by  means  of  an  elliptical  incision,  the  power  of  ab' 
duction  of  the  arm  and  of  its  elevation,  will  be  permanently  lost.  If  its 
fibres  be  merely  split  by  a  longitudinal  incision  (Fig.  442),  they  may  be 
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preserved  or  regained  in  great  part.  All  those  movements  of  rotation, 
&c'.,  whicii  are  dependent  on  the  actions  of  the  muscles  that  are  inserted 
into  the  tubercles  of  the  humerus  will  be  permanently  lost,  for,  in  all 
cases  of  caries  of  the  head  of  the  humerus  requiring  excision,  the  Sur- 
geon will  find  it  necessary  to  saw  through  the  bone  below  the  tubercles 
— in  its  surgical  and  not  in  its  anatomical  neck.  Hence  the  connections 
of  the  supraspinatus  and  infraspinatus,  the  teres  minor,  and  subscapu- 
laris  will  all  be  separated,  and  their  action  on  the  bone  afterwards  lost. 
But  those  muscles  which  adduet  and  which  give  the  antero-posterior 
movements,  viz.,  the  coraco-l)rachiaIis,  the  biceps,  the  pectoralis  major, 
latissimus  dorsi  and  teres  major,  will  all  be  preserved  in  their  integrity; 
and  hence  it  is  that  the  arm,  after  this  excision,  is  capable  of  guiding  the 
hand  in  so  great  a  variety  of  useful  under-handed  movements.  In  the 
case  of  a  man  whose  shoulder-joint  I  removed  many  years  ago,  I  last 
saw  the  patient  about  fifteen  3'ears  after  the  operation  had  been  per- 
formed, and  then  found  that  the  upper  end  of  the  humerus  had  been 
drawn  up  underneath  and  between  the  acromion  and  coi-acoid  processes, 
where  a  false  joint  had  formed.  The  arm  was  extremely  useful,  and  all 
the  parts  below  the  elbow  were  well  developed.  The  upper  arm  was 
shortened  by  two  and  a  half  inches. 

Excision  of  the  shoulder-joint  is  on  the  whole  a  very  successful  ope- 
ration, as  regards  life  as  well  as  limb.  Hodges  has  collected  50  cases  of 
excision  of  the  head  of  the  humerus  for  disease :  of  these,  8  died  and  42 
recovered  from  the  operation.  Of  these  8  deaths,  3  only  occurred  before 
the  third  month,  and  3  wei'e  from  phthisis.  In  2  only  of  the  cases  did 
the  deaths  api)ear  to  have  been  directly  occasioned  by  the  operation. 
In  but  IT  of  these  50  cases  was  the  glenoid  cavity  interfered  with;  but 
it  is  a  remarkable  circumstance  that  in  no  fewer  than  7  out  of  the  8 
fatal  cases  this  cavity  was  diseased,  and  required  either  gouging,  excis- 
ing, or  cauterization.  Thus  it  would  appear  that  the  chance  of  a  fatal 
termination  is  greatly  increased  by  the  implication  of  the  glenoid  cavity. 

2.  Excision  for  Compound  and  Comminuted  Fracture. — 
When  excision  of  the  shoulder-joint, is  required  for  compound  and  com- 
minuted fracture  from  gun-shot  injury,  the  operation  is  of  a  less  formal 
character.  The  bullet-holes  must  be  laid  freely  open  in  a  longitudinal 
direction,  or  the  deltoid  even  cut  across  at  its  superior  attachment,  all 
loose  splinters  removed,  and  the  ragged  and  spiculated  ends  of  bone  cut 
off  with  pliers  or  narrow  saw  ;  especial  care  being  taken  in  manipulating 
towards  the  inner  and  under  sides  of  tlie  joint,  in  the  vicinity  of  the 
plexus  of  nerves  and  large  vessels.  Without  going  back  to  the  earlier 
cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the  latter  part 
of  the  last  centurj^,  wiio  frequently  practised  this  operation  with  the 
happiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and 
America  demonstrated  its  great  utility,  and  that  it  ought  invariably  to 
be  preferred  to  amputation  at  the  shoulder-joint  in  all  cases  in  which  the 
large  blood-vessels  and  nerves  ai'e  intact.  Hodges  states  that  in  96  re- 
corded cases  from  all  sources  there  were  25  deatlis,  or  a  mortality  of  26 
per  cent.  But  in  the  Crimean  war  the  result  was  much  more  satisfac- 
tory. Thus  Baudens  relates  14  cases  occurring  in  the  Crimea,  with  only 
1  death;  and  in  the  British  army,  of  14  cases,  12  recovered;  whilst  of 
60  amputations  at  the  shoulder-joint  19  were  fatal.  In  the  American  war, 
the  mortality  in  575  cases  of  excision  of  the  shoulder-joint  was  at  the 
rate  of  32*5  per  cent.  Primary  excisions  were  more  successful  than 
secondary;  the  percentage  of  mortality  in  the  former  (252  in  number) 
being  23*3,  and  in  the  secondary  (393  in  number)  386. 
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Excision  of  the  Scapula,  partial  or  complete,  ina_y  ho  required  for 
caries,  necrosis,  or  tumor  of  that  bone.  Caries  and  necrosis  do  not  A'ery 
commonly  affect  tlie  scapula  primarily.  Wlien  tlie  hone  becomes  the 
seat  of  these  diseases,  it  will  general!}'  lie  found  that  the  acromioji  and 
the  spine  are  the  parts  affected.  In  such  cases  the  progress  of  disease 
is  usually  very  slow,  and  it  will  generally  be  found  that  the  carious  bone 
may  be  effectuallj'  gouged  out,  or  the  sequestrum  extracted,  b}'  laying 
open  sinuses,  and  thus  exposing  by  irregular  and  informal  operations 
the  diseased  osseous  surface.  The  whole  bone  has,  however,  become 
affected  by  necrosis,  dry  caries,  and  chronic  inflammation  to  an  incura- 
ble extent.  In  two  instances  the  whole  bone  has  been  excised  for  disease 
of  this  kind  follovving  amputation  at  the  sliouhler-joint  for  caries  of  the 
humerus.  The  operators  were  Rigaud  of  Strasburg,  and  Fergusson. 
Botii  cases  did  well. 

The  preservation  of  the  arm  after  removal  of  the  scapula  is  a  matter 
of  very  consideral'le  importance.  Tlie  Suroeon  who  first  ventured  on 
the  bold  operation  of  Removal  of  the  Whole  Scapula  was  Gum- 
ming, in  1808.  Gaetani  Be\',  in  1830,  first  amputated  the  arm  and  then 
proceeded  to  extirpate  the  slioulder-blade.  In  1819  Liston  removed 
the  wliole  of  the  upper  two-tiiirds  of  the  scapula  from  a  lad  without 
sacrificing  the  arm.  In  1828  Luke  removed  nearlj^  the  whole  of  the 
scapula  from  a  girl  of  fourteen  for  malignant  disease,  sawing  across  the 
bone  through  its  neck  and  the  root  of  the  acromion,  and  thus  leaving 
the  glenoid  cavity,  and  the  acromion  process.  Hayman,  Janson,  Wiitzer, 
and  Textor  have  all  performed  similar  operations,  removing  the  greater 
part  of  the  bone,  but  leaving  the  glenoid  cavity  and  more  or  less  of  the 
parts  above  the  spine.  In  1837  iMnssey  (U.  S.)  excised  the  whole  of 
the  scapula  and  the  clavicle  for  an  enormous  osteo-sarcoma;  the  patient, 
a  man,  was,  according  to  Gross,  in  excellent  health  fifteen  years  after 
this  operation.  In  1850  Gross  removed  tlie  whole  of  the  scapula,  with 
the  exception  of  the  glenoid  cavity,  by  savving  through  the  neck  of  the 
bone,  for  an  osteo-sarcoma  weighing  seven  pounds.  Indeed,  the  Ameri- 
can Surgeons  have  distinguished  themselves  highly  in  this  department 
of  surgery.  Thus,  in  1838,  McClellan  removed  the  wliole  of  the  sca- 
pula with  the  clavicle  for  encephaloid  disease,  but  the  patient  died.  In 
two  cases  Gilbert  (U.  S.)  removed  the  scapula,  half  of  the  clavicle,  and 
the  upper  extremity,  one  patient  living  a  week,  the  other  three  months, 
after  the  operation.  In  1845  Mussey  successfully  operated  by  the  re- 
moval of  the  scapula,  the  outer  half  of  the  clavicle,  and  the  upper 
extremity.  In  the  case  of  Gross,  the  only  portion  of  the  scapula  left 
attached  to  the  upper  extremity  was  the  glenoid  cavity.  In  1856  Syme 
went  a  step  further  in  this  direction,  and,  by  disarticulating  the  bone 
instead  of  sawing  through  its  neck,  removed  the  scapula  with  all  its  pro- 
cesses entire  from  a  woman  sevent}'  years  of  age,  also  leaving  the  arm 
untouched.  Since  that  period  complete  removal  of  the  scapula,  leaving 
the  arm  untouched,  has  been  done  several  times  by  Syme,  Jones  of  Jer- 
sey, Cock,  Fergusson,  Pollock,  and  others.  The  arm  so  left  becomes 
useful,  capable  of  performing  all  the  underhand  movements  and  of  lift- 
ing considerable  weights  ;  and  it  may  now  be  looked  upon  as  an  estab- 
lished rule  in  surgery  that  it  should  never  be  disarticulated  unless  it  be 
tiie  seat  also  of  disease,  rendering  necessai'y  that  addition  to  the  exci- 
sion of  the  scapula.  Fergusson  prefers  sawing  through  the  root  of  the 
acromion  to  disarticulating  that  process,  so  as  to  give  greater  roundness 
to  the  shoulder  and  to  preserve  the  attachment  of  the  trapezius. 
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Partial  Excision  of  the  Scapula  lias  usually  been  practised  for 
tumors  of  that  bone.  The  extent  of  bone  requiring  excision  will  neces- 
sarily vary  greatly  according  to  the  size  and  character  of  the  tumor, 
and  the  severitj^  of  the  operation  will  mainly  depend  upon  whether  it  is 
the  upper  or  the  lower  portion  of  the  bone  that  is  the  seat  of  disease. 
When  the  tumor  is  formed  of  a  fibroid  or  osseous  structure  and  situated 
towards  the  lower  angle  of  the  bone,  it  may  be  exposed  by  a  crucial  or 
J-shaped  incision,  and  the  body  of  the  bone  sawn  through  transversely 
below  its  neck  and  spine.  In  such  cases  the  haemorrhage  need  not  be 
very  great,  as  the  main  trunk  of  the  subscapular  artery,  or  even  the 
dorsal  artery  of  the  scapula,  is  not  necessarily  divided.  If  the  tumor 
spring  from  and  be  connected  witli  the  spine  and  acromion,  only  pro- 
jecting forwards  over  the  shoulder  and  leaving  the  rest  of  the  boue 
sound,  and  the  joint  unaffected,  it  may  be  freel}"  exposed,  the  spine  of 
the  scapula  sawn  or  cut  across  with  pliers,  and  the  mass  turned  off  from 
the  point  of  tiie  shoulder,  without  injury  to  the  articulation  or  the  impli- 
cation of  vessels  of  any  importance. 

When  the  tumor  occupies  the  upper  half  of  the  scapula,  the  case  is 
much  more  formidable,  and  the  line  of  practice  to  be  adopted  must  de- 
pend upon  the  parts  involved.  If  the  disease  involve  the  body  of  the 
l)one,  encroaching  upon  the  supra-  or  infra-spinous  fossa,  extending  for- 
wards into  the  axilla  below  the  neck  of  the  scapula,  and  thus  coming 
into  relation  with  the  subscapular  artery,  it  would  be  wiser  to  remove 
the  whole  bone,  than  to  attempt  the  I'esection  of  the  upper  half,  leaving 
only  the  lower  angle,  which  would  be  useless  to  the  patient. 

When  the  body  of  the  scapula  is  involved  in  a  morbid  growtii,  extend- 
ing over  the  greater  part  or  whole  of  the  subscapular  or  infraspinous 
region,  and  stretching  forwards  under  the  latissimus  dorsi  muscle  into 
the  axilla,  the  case  becomes  infinitely  more  serious,  as  not  only  must 
the  whole  of  the  scapula  be  removed,  but  the  subscapular  artery  must 
be  divided,  and  the  axillary  plexus  of  nerves  and  vessels  brought  into 
the  field  of  operation.  In  these  cases,  also,  the  question  as  to  the  pre- 
servation or  removal  of  the  arm  has  to  be  considered.  Whenever  the 
joint  is  sound,  and  the  upper  part  of  the  limb  free  from  disease,  it  should 
be  preserved;  and,  as  these  conditions  usually  exist  where  the  disease 
originates  in  the  scapula,  the  contemporaneous  or  antecedent  amputa- 
tion of  the  arm  is  seldom  required. 

Operation Excision  of  the  scapula  maybe  performed  by  exposing 

the  bone  freely  by  means  of  crucial  or  J  incisions,  extending  from  the 
acromial  end  of  the  clavicle  across  the  body  and  to  the  lower  angle  of 
the  scapula.  The  flaps  thus  formed  are  then  dissected  up  and  turned 
back,  the  acroraio-clavicular  articulation,  the  clavicle  itself,  or  the  base 
of  the  acromion,  is  then  to  be  cut  through,  the  shoulder-joint  opened, 
and  the  muscles  attached  to  the  coracoid  process  divided.  The  Surgeon 
may  now  adopt  one  of  two  courses;  either  dissecting  at  once  down  into 
the  axilla,  dividing  and  securing  the  subscapular  artery;  or  he  may  cut 
across  the  muscles  attached  to  the  upper  and  back  part  of  the  scapula, 
pass  his  hand  under  the  bone  and  draw  it  forwards,  then  complete  the 
division  of  its  axillary  attachments,  thus  reserving  the  most  critical 
stage  of  the  operation  to  the  last,  and  having  the  bone  more  fully  exposed 
and  more  completely  under  control  than  when  the  opposite  course  is 
pursued  and  the  operation  commenced  at  the  axillary  border.  In  this 
operation  the  haemorrhage  is  necessarily  copious,  and  maybe  dangerous. 
In  one  of  the  earliest  cases  of  removal  of  a  portion  of  the  scapula,  in 
which   Liston    removed   the   upper  part  of   that  bone   for  a  vascular 
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tnmov,  the  Meeding  was  frightful,  and  was  only  arrested  by  most  ener- 
getic measures. 

In  all  cases  in  which  the  whole  of  the  scapula  is  removed,  the  haemor- 
rhage must  necessarily  be  considerable.  The  suprascapular  and  poste- 
rior scapular  arteries  l)leed  freelj'',  but  the  haemorrhage  from  them  and 
tiieir  branches  is  readily  enough  arrested.  The  critical  part  of  the  ope- 
ration consists  in  the  division  of  the  subscapular  artery.  This  should 
be  reserved  for  the  last  part  of  the  operation  ;  as  the  vessel  is  cut,  it 
should  immediately  be  seized  by  an  assistant  and  tied  at  once. 

The  after-dressing  of  the  large  wound  left  is  simple,  and  is  to  be  con- 
ducted on  ordinary  principles,  the  flaps  being  laid  down  and  retained  by 
a  few  points  of  suture. 

Result. — The  result  of  the  operation  is  satisfactory,  by  far  the  larger 
proportion  of  patients  on  whom  it  has  been  practised  having  made  quick 
recoveries  from  the  operation,  even  though  some  have  succumbed  at  an 
early  period  to  a  recurrence  of  the  disease  for  which  it  was  practised. 
Indeed,  the  danger  is  much  less  than  might  at  first  be  supposed  from  an 
operation  of  such  magnitude. 

Clavicle. — The  clavicle  maj^  require  to  be  partially  or  wholly  ex- 
cised. In  caries  or  necrosis  of  this  bone,  portions  of  it  may  be  gouged 
away  or  extracted  without  much  difficulty,  the  bone  being  rarely  atfected 
through  its  whole  thickness,  and  its  posterior  part  consequently  not  i-e- 
quiring  removal ;  but  when,  in  consequence  of  the  growtii  of  tumors,  the 
removal  of  the  whole  or  greater  part  of  the  bone  is  required,  the  opera- 
tion is  one  of  the  most  hazardous  in  surgerj^,  as  a  glance  at  the  anatomy 
of  the  parts  lying  beneath  the  bone,  and  encroached  upon  by  the  morbid 
growth,  will  indicate.  In  1828  Mott  excised  the  clavicle  for  an  osteo- 
sarcoma which  measured  four  inches  in  diameter.  This  operation  was 
one  of  great  diflficulty  ;  it  occupied  four  hours  in  its  performance,  and 
forty  ligatures  were  required  to  restrain  the  haemorrhage.  The  sub- 
clavian vein,  thoracic  duct,  and  phrenic  nerve  were  exposed,  but  the 
patient  made  a  good  recovery,  and  was  alive  man_y  3- ears  after  the  ope- 
ration had  been  performed.  Similar  operations,  but  not  perhaps  of  quite 
so  formidable  a  character,  have  been  performed  by  Warren,  Travers, 
Curtis  of  Chicago,  Cooper  of  San  Francisco,  and  otlier  Surgeons.  It  is 
obviously  impossible  to  lay  down  definite  rules  for  the  performance  of 
an  operation  in  which  the  circumstances  must  vary  so  greatly  in  each 
case  as  in  this,  and  for  the  safe  conduct  of  which  the  Surgeon  must  be 
mainly  indebted  to  his  anatomical  knowledge.  It  may  be  stated  gene- 
rally that  the  bone  requires  to  be  exposed  by  a  free  incision  along  its 
whole  length  :  it  is  then  sawn  across  or  disarticulated  at  its  acromial 
articulation,  and  carefully  dissected  out  in  a  direction  from  without  in- 
wards, the  sternal  end  being  forcibly  twisted  outwards,  and  its  ligamen- 
tous connections  carefull}^  divided,  care  being  taken  to  preserve  the  im- 
portant vascular  and  nervous  structures  in  the  lower  posterior  cervical 
region,  and  to  prevent  the  entry  of  air  into  any  cut  vein  b}"  the  ligature 
of  the  vessel  before  its  division.  The  sternal  end  only  of  the  clavicle 
has  been  excised  by  Davie  of  Bungay  in  a  case  in  which  dislocation 
backwards  had  resulted  from  deformity  of  the  spine,  and  the  luxated  end, 
gradually  pressing  upon  the  oesophagus,  threatened  the  life  of  the  patient. 
The  bone  was  cut  through  by  means  of  a  Hey's  saw  about  an  inch  from 
its  sternal  end,  and,  the  sterno-clavicular  ligaments  having  been  divided, 
the  portion  of  bone  was  forcibly  elevated,  and  at  last  extracted. 

Elbow-joint. — In  tracing  the  history  of  the  introduction  of  excision 
of  the  elbow-joint  into  surgical  practice,  we  find,  as  is  the  case  in  seve- 
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rnl  otitcr  parts,  that  it  was  first  partially  and  then  wholly  done  for  in- 
jury, and  i)roposed  by  one  Surgeon  and  eventually  practised  by  another 
for  disease. 

Tluis  in  n58  or  1759,  Wainman,  in  a  case  of  compound  dislocation  of 
the  joint,  sawed  off  the  lower  end  of  tlie  humerus  just  above  the  fossa 
leaving  the  patient  with  a  flexible  and  useful  arm.    Tyne,  of  Gloucester.' 
did  the  same,  removing  two  and  a  half  inches  of  the  lower  end  of  the 


Fig.  44,).— Excision  of  the  Elbow, 

humerus,  in  a  case  of  compound  dislocation.  Justamond,  of  the  West- 
minster Hospital,  was  the  first  to  operate  in  a  case  of  diseas£:  this  he 
did  in  1775,  removing  the  olecranon  and  two  inches  of  the  ulna.  Park 
proposed,  but  did  not  have  an  opportunity  of  practisina:,  the  complete 
extirpation  of  the  joint.  This  was  done  for  the  first  time  by  Moreau, 
senior,  in  1794,  and  again  by  Moreau,  junior,  in  1797.  Little  was  done 
from  this  time  until  the  operation  was  revived  by  the  Surgeons  of  Leeds  ; 
in  1818  by  Stansfield,  in  1819  by  Chorley  and  Hey.  It  then  made  rapid 
progress  in  professional  estimation,  and  was  specially  largely  practised 
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by  Syme  and  Listen,  and  the  Surgeons  of  the  Edinburgh  Infirmary. 
The  excision  of  the  elbow-joint  has  been  more  frequently  practised  than 
that  of  an}'  other  of  the  articulations,  and  the  result  lias  upon  the  whole 
been  far  more  satisfactory. 

This  operation  may  be  required,  1,  for  Chronic  Disease  of  the  Joint; 
2,  for  Osseous  Ankylosis  ;  and  3,  for  Compound  Fractures  and  Disloca- 
tions. 

1.  In  cases  in  which  the  elbow-joint  requires  to  be  excised  for  strumous 
disease  in  young  persons,  it  will  generally  he  found  that,  after  morbid 
action  has  existed  for  a  considerable  time  in  the  joint,  the  limb  will  have 
become  useless,  and  the  soft  parts  around  the  joint  swollen,  spongy,  and 
perforated  by  fistulous  openings.  When  disease  of  this  joint  occurs  in 
the  middle-aged  adult,  the  mischief  will  usually  be  found  to  be  princi- 
pally seated  in  the  bones,  the  articular  structures  being  only  secondarily 
involved.  In  these  cases  there  will  often  be  very  little  external  evidence 
of  mischief,  merely  one  or  two  fistulous  apertures  leading  down  to  carious 
or  necrosed  bone  in  the  condyles  or  the  olecranon,  the  joint  being  per- 
manently flexed  and  swollen,  and  the  arm  so  useless  that  it  cannot  sup- 
port the  weight  of  the  hand.  On  exposing  the  articulation,  perhaps 
caries,  with  complete  destruction  of  the  cartilage,  with  or  without 
necrosis  of  the  articular  ends,  and  with  loose  pieces  of  dead  bone  lyino- 
in  the  hollow  of  the  olecranon,  or  in  one  of  the  condyles,  may  be  found. 
Most  commonly  the  radius  is  the  last  bone  that  is  affected,  the  ulna  and 
the  articular  end  of  the  humerus  being  generally  first  diseased. 

2.  If  osseous  ankylosis  have  occurred,  whether  in  the  straight  or  in  the 
bent  position,  excision  or  simple  division  of  a  portion  of  the  consolidated 
bone  may  advantageously  be  practised.  This  operation  was  first  done 
in  1827,  by  Rhea  Barton  of  Philadelphia.  When  the  elbow  is  ankylosed 
in  the  straight  position,  the  arm  is  quite  useless  ;  and  any  operation  by 
which  flexion  of  the  limb  can  be  obtained,  even  without  mobility  of  the 
joint,  will  add  most  matei-ially  to  the  patient's  comfort,  rendering  the 
hand  available  for  most  purposes  of  life.  In  cases  of  angular^  osseous 
ank3dosis  of  the  elbow,  the  bony  union  should  be  sawn  across,  or  a 
wedge-shaped  piece  removed,  so  that  an  useful  and  movable  articulation 
may  be  substituted  for  one  that  is  rigid  and  fixed. 

3.  In  cases  of  compound  fracture  or  dislocation  of  tlie  elbow-joint, 
more  or  less  complete  resection  of  the  protruding,  and  possibly  splin- 
tered fragments,  may  be  required  (pp.  418  and  488,  Yol.  I.). 

Operation — Excision  of  the  elbow-joint  may  be  performed  by  three 
diff'erent  procedures,  viz.,  the  H,  the  |— -shaped,  or  the  simple  longitu- 
dinal incision.  Each  metliod  has  its  advocates.  The  H-shaped  opera- 
tion consists  in  making  an  incision  parallel  to,  and  a  little  to  the  radial 
side  of,  the  ulnar  nerve,  another  along  the  outer  side  of  the  joint,  and 
uniting  the  two  by  a  cross  cut,  dissecting  up  and  down  two  square  flaps, 
and  clearing  the  bones  laterally.  It  was  soon  found  by  Surgeons  that 
by  this  method  a  very  unnecessary  amount  of  incision  was  practised; 
and  accordingly  the  vertical  cut  along  the  outer  side  was  dispensed  witii, 
and  the  [--shaped  operation  necessarily  adopted.  This  consists  in 
making  the  longitudinal  incision  parallel  to,  and  a  little  to  the  radial 
side  of  the  ulnar  nerve,  and  the  cross  cut  over  the  olecranon  to  the  outer 
side  of  the  joint.  More  recently  still,  it  has  been  found  tliat  this  incision 
may  be  still  further  simplified,  and  that  the  cross-cut  may  be  entirely 
done  away  with,  and  the  operation  reduced  to  a  single  longitudinal 
incision  carried  neaily  over  the  centre  of  tliis  joint  in  the  middle  line 
from  above  downwards.  In  comparing  these  diff'erent  methods  of  ope- 
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ratint?,  I  decidedly  give  the  preference  to  the  singki  longitudinal  incision, 
as  being  quite  sudicient  in  all  ordinaiy  cases  for  the  complete  and  easy 
removal  of  the  articulation.  Should  the  soft  structures  towards  the 
outer  side  of  the  joint  not  yield  sufficiently,  a  cross  cut  can  at  once  be 
made,  so  as  to  lil)erate  them,  and  give  tiie  Surgeon  more  room,  by 
turning  up  the  two  triangular  flaps  tiiat  will  thus  be  formed. 

Tiie  following  is  a  detail  of  the  successive  steps  of  the  operation  as 
practised  by  the  [—-shaped  or  the  single  longitudinal  incision.  The  arm 
being  held  across  the  chest,  the  perpendicular  cut  should  be  made  parallel 
to,  and  a  line  or  two  to  the  outer  side  of,  the  ulnar  nerve;  being  com- 
menced at  least  two  inches  above  the  point  of  the  olecranon,  and  carried 
down  to  about  three  inches  below  it.  The  transverse  incision  may  then, 
if  necessary,  be  made  directly  across  the  end  of  the  olecranon,  to  the 
outer  side  of  the  joint,  and  extended  as  far  as  the  extremity  of  the  outer 
Cond3de  (Fig.  44GJ.     The  two  triangular  flaps  thus  made  must  be  dis- 


Fig.  440. — Excision  of  Elbow  joint :  I-  -shaped  Incision. 


Fig.  448. — Excision  of  Elbow-joint  by  Lomjitudinal  Incision. 


Fig.  447. — Excision  of  Elbow 
by  (--shaped  Incision.  Bones 
e.xposed.  Ulnar  Nei've  indis- 
tinctly seen. 


sected  up,  the  knife  being  carried  close  to  the  bones  (Fig.  44*7).  Or  tlie 
transverse  incision  may  be  dispensed  with,  and  the  I)ones  readily  exposed 
and  turned  out  b}'  the  third  method,  that  of  the  single  perpendicular 
incision  (Fig.  448).  This  must  be  of  sufficient  length  to  allow  of  the 
sides  being  held  well  apart,  and  then  it  constitutes  the  simplest  plan  of 
excising  the  elbow  that  can  well  be  devised.  After  the  bones  have  been 
fairly  exposed,  they  must  be  cleared  to  the  inner  side  of  the  joint.  In 
carrying  the  incision  in  this  direction,  the  edge  of  the  knife  should 
always  be  kept  against  tiie  bones,  and  their  sinuosities  closely  followed, 
so  that  the  ulnar  nerve,  being  dissected  out  from  behind  the  inner  con- 
dyle, may  escape  iiijuiy.  Jf  the  incision  be  properly  planned,  and  the 
knife  kept  in  contact  with  the  bone,  the  nerve  ought  not  to  be  exposed 
during  the  operation,  more  particularly  as  it  is  usually  embedded  in  a 
quantity  of  i)lastic  tissue.  When  the  posterior  part  of  the  joint  has 
been  laid  bare  in  this  way,  the  knife  should  be  cari'ied  round  the  tip  of 
the  olecranon,  and  this  process  removed  by  cutting-pliers.  By  forcibly 
bending  the  joint,  pushing  the  forearm  upwards,  and  lightly  touching 
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the  ligaments  -with  the  point  of  the  knife,  the  interior  of  the  articulation 
will  be  fully  exposed.  By  means  of  a  small  narrow  saw,  the  articular 
end  of  the  humerus  is  separated  from  the  rest  of  the  bone;  the  upper 
end  of  the  ulna  and  the  liead  of  the  radius  may  either  be  removed  in 
this  wa}',  or  b^^  means  of  cutting-pliers.  There  is  never  any  necessity 
to  place  a  spatula  belbre  the  bones,  as  the  parts  of  importance  anterior 
to  the  joint  could  not  easily  be  wounded,  being  completely  protected  by 
the  brachialis  anticns.  The  ulnar  nerve  will  occasionally,  however,  be 
in  some  danger,  and  it  must  be  guarded  or  drawn  on  one  side  by  a  bent 
copper  spatula.  Should  any  sinuses  exist,  especially  towards  the  inner 
side  of  the  arm,  they  had  better  be  lel't  untouched.  I  have  more  than 
once  known  the  ulnar  nerve  cut  across  by  the  Surgeon  in  laying  open 
what  appeared  to  be  very  superficial  sinuses  in  this  situation.  In  this 
operation  it  is  of  great  consequence,  so  far  as  the  after-utility  of  the  arm 
is  concerned,  not  to  remove  more  of  the  bones  lengthwise  than  is  abso- 
lutely necessary  ;  the  shaft  of  the  humerus,  for  instance,  should  never  be 
encroached  upon,  but  it  will  be  quite  sufficient  to  limit  the  excision  to 
the  articular  surface;  should  any  carious  portions  of  bone  extend  beyond 
this,  I  think  it  is  better  to  scoop  them  out  with  the  gouge  than  to  remove 
them  in  any  other  way.  The  excision  of  the  ulna  and  radius  should  not 
be  carried  so  low  as  to  divide  the  insertions  of  the  brachialis  anticus  and 
biceps.  After  opening  the  articulation,  a  practical  question  of  con- 
siderable importance  often  arises;  viz.,  to  what  extent  the  resection  of 
the  articular  ends  should  be  carried.  If  they  be  all  diseased,  there  can 
of  course  be  no  doubt  as  to  the  propriety  of  removing  the  ends  of  the 
three  bones.  So,  also,  if  the  humerus  nnd  ulna  be  diseased,  the  head  of 
the  radius  should  be  cut  off  on  a  level  with  the  section  of  the  ulna.  But 
the  important  point  is,  whether,  in  the  event  of  only  one  bone  being 
implicated,  by  disease  or  injury,  the  Surgeon  should  limit  himself  to  the 
excision  of  this  alone,  or  should  remove  the  other  two.  Foi-merly,  in 
accordance  with  the  principle  of  conservative  surgery,  that  diseased  or 
injured  parts  alone  should  be  sacrificed,  I  have  advocated  leaving  the 
healthy  articular  ends,  and  only  removing  that  which  was  diseased  ;  but 
increasing  experience  has  convinced  me  tliat  the  practice  is  erroneous, 
and  that,  if  the  joint  be  only  partially  excised,  ankylosis  is  more  apt  to 
ensue  than  when  the  whole  of  the  three  articular  ends  are  extirpated.  I 
would  therefore  advise  that,  in  cases  of  caries  involving  the  elbow-joint, 
the  whole  of  the  articulation  be  removed,  as  well  as  in  those  cases  in 
which  operation  is  required  in  consequence  of  comminuted  and  com- 
pound fracture  of  only  one  of  the  bones  ;  as,  for  instance,  when  the  lower 
epiphysis  of  the  humerus,  or  the  upper  end  of  the  ulna  onl}',  is  the  seat 
of  such  injury.  In  excision  of  the  elbow  for  faulty  osseous  ankylosis, 
a  piece  of  the  united  bones  about  three-quarters  of  an  inch  to  an  inch  in 
length  should  be  sawn  out;  transverse,  not  wedge-shaped,  cuts  should 
l)e  made,  and  the  piece  of  bone  removed  must  correspond  to  and  include 
equal  portions  of  humerus  and  of  ulna. 

In  some  instances  no  vessels  require  ligature,  though  there  may  be 
free  general  oozing;  but  most  commonly  one  or  two  must  be  tied.  In 
several  cases,  it  is  said,  the  bleeding  has  proved  extremely  troublesome. 
This,  however,  I  have  never  seen.  After  the  operation,  the  limb  should 
be  laid  upon  pillows,  nearly  in  the  extended  position,  so  that  the  cut 
portions  of  bones  may  be  in  close  approximation  with  one  another.  If 
the  excision  have  been  practised  through  a  single  straight  incision,  there 
will  be  but  little  if  an}'  gaping  of  the  wound,  the  flaps  falling  closely 
together.     If  any  transverse  cuts  have  been  made,  the  edges  cannot  so 
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readil}^  be  brought  into  apposition.  At  the  end  of  a  week  or  ten  days, 
when  granulations  liave  sprung  up,  the  arm  may  be  put  on  a  slightly 
bent  leather  splint,  and,  as  the  healing  process  goes  on,  this  may  gradu- 
ally be  flexed,  until  at  last  it  is  brought  to  a  right  angle.  The  fibrous 
union  that  takes  place  between  the  bones  will  be  closer,  and  a  more  com- 
pact and  useful  false  joint  will  form,  than  if  the  osseous  surfaces  be  too 
widely  separated  in  the  first  instance,  and  be  allowed  to  unite  by  a 
lengthened  ligamentous  tissue.  Until  the  contraction  of  the  cicatrix 
has  fully  taken  place,  and  the  neighboring  tissues  are  quite  firm,  the 
joint  should  be  supported  by  one  lateral  leather  splint  on  the  inner  side 
of  the  arm.  The  splint  should  then  be  removed,  the  arm  put  in  a  sling, 
and  passive  motion  had  recourse  to,  in  order  to  prevent  osseous  anky- 
losis. Should  there  appear  to  be,  as  sometimes  happens  in  children,  a 
special  tendency  to  this,  the  limb  may  be  laid,  before  cicatrisation  has 
taken  place,  upon  a  splint  joined  opposite  the  elbow.  Much  of  the  suc- 
cess in  the  result  of  excision  of  this,  as  in  other  joints,  will  depend  upon 
the  care  and  attention  bestowed  on  the  after-treatment  of  the  case.  The 
position  of  the  parts  and  the  relation  of  the  bones  to  one  another  should 
be  scrupulously  attended  to,  bagging  of  matter  prevented,  and  exuberant 
granulations  repressed.  At  the  same  time,  the  patient's  strength  must 
be  kept  up  by  constant  attention  to  diet,  fresh  air,  &c.  In  this  way 
good  ligamentous  union  will  take  place.  In  two  cases  which  1  have  had 
the  opportunity  of  dissecting,  one  sixteen  months  and  the  other  two 
years  and  a  half  after  the  operation,  it  was  found  that  the  ends  of  the 
bones  were  rounded  and  firu)ly  united  by  a  dense  fibroid  or  ligamentous 

structure.  In  this  way  a  most 
excellent  and  useful  limb  will 
result,  having  the  four  move- 
ments of  flexion,  extension,  pro- 
nation, and  supination  nearly 
perfect,  with  but  little  deformit}-, 
as  ma}'  be  seen  b}'  the  accom- 
panying cut  (Fig.  449),  which 
was  taken  nearly  two  j^ears  after 
Fig.  449.— Arm  after  Excision  of  Elbow.  Operation  from  a  patient  of  mine. 

A  coachman,  whose  elbow-joint 
I  excised,  was  able  to  drive,  to  lift  a  pail  of  water,  and  to  do  all  the 
duties  of  his  employment,  nearly  as  well  as  if  the  arm  had  retained  its 
normal  condition. 

Should  recurrence  of  disease  take  place,  resection  may  be  again  re- 
sorted to  with  success.  In  one  case,  indeed,  which  had  been  unsuccess- 
fully operated  on  twice  by  other  Surgeons,  I  excis.ed  the  bones  about 
the  elbow  for  the  third  time  with  complete  success,  removing  a  consider- 
able portion,  nearlj'  three  inches,  of  the  necrosed  shaft  of  the  humerus, 
and  the  carious  upper  ends  of  the  radius  and  ulna.  In  this  case,  which 
was  that  of  a  boy  about  fourteen  years  of  age,  complete  recovery  took 
place.  He  had  a  most  useful  arm,  regaining  the  four  movements  of  the 
joint,  pronation,  supination,  flexion,  and  extension,  and  this  notwith- 
standing his  being  of  a  most  strumous  habit.  Six  months  after  the  ex- 
cision he  vvas  obliged  to  have  one  thigh  amputated  for  disease  of  the 
bone,  and  he  eventually  died  at  the  end  of  two  and  a  half  j^ears,  of  caries 
of  the  spine. 

Results Excision  of  the  elbow-joint,  so  far  as  life  is  concerned,  is 

a  very  successful  operation.  The  result,  when  it  is  practised  for  com- 
pound fracture  or  dislocation,  has  been  already  stated  at  pp.  418,  488, 
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Vol.  r.  When  practised  for  disease  it  is  equally  satisfactory  ;  and  indeed 
death  can  only  occur  from  some  unforeseen  and  accidental  complication, 
such  as  may  and  does  follow  any  operation.  I  have  lost  only  one  patient 
out  of  very  many  in  whom  I  have  excised  the  elbow-joint.  The  principal 
danger  after  this  operation  arises  from  diffuse  suppuration  of  the  medul- 
lar^'  canal  of  the  humerus.  I  have  seen  this  happen  in  two  fatal  cases 
in  the  practice  of  others,  phlebitis  and  pj'femia  developing  themselves  in 
a  secondary  manner  in  both  instances;  and  in  a  third,  in  which  the 
patient  lost  his  life,  it  is  probable  that  death,  which  was  attributed  to 
pneumonia,  remotel}'^  occurred  from  the  same  cause. 

The  result,  so  far  as  utility  of  limb  is  concerned,  is  equally  satisfac- 
tory. If  proper  care  be  paid  to  the  after-treatment,  a  strong  arm,  useful 
for  all  the  purposes  of  life,  with  an  articulation  capable  of  the  four 
normal  movements  of  the  joint,  viz.,  flexion,  extension,  pronation,  and 
supination.  If  the  whole  of  the  articular  ends  be  excised,  and  if  passive 
motion  be  employed,  or  the  limb  be  kept  suspended  in  a  sling  merely 
without  splints  after  a  few  weeks  have  elapsed,  ank^dosis  will  but  very 
rarely  take  place.  Should  there  be  danger  of  this  occurrence,  the  patient 
should  be  put  under  chloroform,  and  forcible  flexion  and  extension  em- 
ployed, or  the  limb  placed  on  a  splint  with  a  hinge-joint  and  rachet 
apparatus,  which  will  admit  of  its  laeing  moved  daily  by  the  Surgeon ; 
care  being  taken  that  it  be  kept  flexed  rather  than  extended.  Undue 
mobility  is  rare ;  I  have  never  seen  it  follow  excision  for  disease,  but 
have  met  with  it  in  one  case — that  of  a  young  woman,  the  lower  end  of 
whose  humerus  was  completel}^  disorganised  by  a  fall,  and  the  elbow- 
joint  opened.  In  this  case  the  lower  epiph^ysis  of  the  humerus  was  ex- 
cised, together  with  the  articular  ends  of  the  ulna  and  radius.  A  good 
recovery  took  place;  but,  although  ever^^  care  was  taken  to  support  the 
limb  on  splints,  a  very  movable  joint  was  left.  This  I  attributed  to  the 
whole  of  the  lower  epiphysis  of  the  humerus  having  been  extirpated, 
and  the  union  taking  place  between  its  shaft  and  the  bones  of  the  fore- 
arm in  an  imperfect  manner. 

Ulna  or  Radius. — One  or  other  of  the  bones  of  the  forearm  has  occa- 
sionally been  excised  with  advantage,  leaving  a  sufficiently  useful  limb 
with  good  power  in  the  hand.  Carnochan  of  New  York  and  Jones  of 
Jersey  have  successfully  excised  the  whole  ulna.  In  a  case  recorded  by 
Weist  (U.S.),  nearly  the  whole  ulna  was  removed  on  account  of  gunshot 
wound.  Care  was  taken  to  preserve  as  much  as  possible  of  the  perios- 
teum; and  reproduction  of  the  bone,  forming  a  very  useful  limb,  had 
taken  place  at  the  end  of  a  year.  Butts  of  Virginia  has  removed  the 
whole  radius.  In  a  woman  who  was  under  my  care  about  twenty  years 
ago,  I  also  resected  successfully  the  whole  radius,  with  the  exception  of 
its  articular  head,  which  was  sound  (Fig.  451);  and  an  usefnl  arm,  of 
which  the  annexed  figure  is  a  good  representation,  was  left  (Fig.  450). 
After  a  time  the  hand  gradually  inclines  towards  the  radial  side  of  the 
arm  :  but,  although  the  articulation  between  it  and  the  forearm  is  but  a 
slender  one  through  the  medium  of  the  ulna,  a  very  useful  member  will 
be  left.  These  operations  do  not  require  an}'  specific  rules  for  their  per- 
formance ;  the  bone  is  exposed  by  a  long  incision  in  the  direction  of,  and 
made  b}'  slitting  up,  the  sinuses  that  burrow  amongst  the  muscles,  and 
is  then  carefidly  dissected  out  from  the  parts  amongst  which  it  lies ; 
especial  care  being  taken  to  preserve  the  periosteum  and  any  new  bony 
deposits  that  may  already  have  been  formed.  In  one  case  in  which  the 
elbow-joint  was  involved,  and  the  radius  diseased,  instead  of  amputating 
the  limb  I  obtained  an  excellent  result  by  the  excision  of  the  articula- 
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tion  as  well  as  of  the  affected  bone.  The  patient,  a  builder  about  tliirty 
years  of  age,  was  able,  four  years  after  the  operation,  to  use  his  hand 
not  only  in  all  the  oixlinary  purposes  of  life,  but  also  in  liis  trade. 


I'is.  4.'0. — Arm  from  -vvhicli  the  Radius  has  been  removed. 


Fig.  451. — The  Radius  after  Removal. 

The  Olecranon  has  been  successfully  removed  in  some  instances ; 
for  disease  by  Birkett  of  Guy's  Hospital ;  and  on  account  of  non-union 
after  fracture  by  Newman  of  Stamford.  In  each  case  an  useful  arm  was 
retained. 

Wrist. — Excision  of  the  Wrist  is  an  operation  tliat  has  hitherto  found 
less  favor  with  Surgeons  than  the  removal  of  other  joints.  Two  objec- 
tions have  been  urged  against  it.  The  first  is  that,  when  the  carpus  is 
diseased,  the  morbid  action  very  often  rapidly  extends,  with  great  con- 
stitutional irritation,  to  all  the  small  bones  that  enter  into  its  formation  ; 
and  although  in  some  cases  a  few  of  these  may  have  been  successfully 
taken  away,  yet  methodical  excision  of  tlie  whole  of  the  joint  has  either 
been  attended  hy  persistence  of  the  disease  in  the  soft  parts,  or  followed 
by  a  stiff  and  useless  hand  and  arm.  Tiie  second  objection  to  excision 
of  the  wrist  consists  in  the  superficial  character  of  the  articulation,  and 
its  close  connection  with  the  flexor  and  extensor  tendons ;  hence,  when 
tlie  wound  cicatrises,  consolidation  of  these  and  of  their  sheaths  is  apt 
to  result,  and  loss  of  that  utility  of  hand,  the  preservation  of  which 
should  be  the  great  object  in  the  performance  of  the  operation,  is  en- 
tailed. I  had  a  case,  however,  in  1858,  in  the  person  of  a  middle-aged 
man,  in  whom  the  whole  of  the  carpus  and  a  portion  of  the  bases  of  the 
metacarpal  bones  were  removed,  and  who  recovered  with  a  very  useful 
hand,  with  some  power  of  flexing  and  extending  the  wrist,  and  with  very 
considerable  mobility  of  the  fingers ;  and  within  the  last  few  years  the 
operation  has  been  several  times  performed  with  more  successful  results 
than  had  been  anticipated.  To  Lister  of  Edinburgh,  and  West  of  Bir- 
mingham, is  principally  due  the  merit  of  showing  the  practicability  of 
the  operation.  The  mode  of  operating  planned  by  the  former  of  these 
Surgeons  will  be  here  described.  But  before  giving  the  details  of  this 
operation,  it  may  be  well  to  mention  the  principles  on  which  it  is 
founded.  On  looking  at  the  movements  of  the  wrist-joint,  it  will  be  seen 
that  they  are  fewer  and  more  limited  than  those  of  either  of  the  other 
joints  of  the  upper  extremity.  In  fact,  they  are  but  two  in  number,  viz., 
flexion  and  extension,  and  flexion  can  rarely  be  carried  to  a  right  angle. 
The  hand  as  an  organ  may  be  perfectly  useful  though  these  movements 
be  lost,  and,  when  lost,  they  are  supplemented  by  the  antero-posterior 
movements  of  the  elbow.     But  the  hand  cannot  be  left  useful  if  the 
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flexion  and  extension  of  the  fingers  be  interfered  with  serionsly.  Now 
the  essential  principle  of  Lister's  operation  appears  to  me  to  consist  iu 
saving  these,  whilst  those  of  the  wrist  are  necessarily  sacrificed.  If  we 
look  at  the  tendons  that  surround  the  wrist,  we  shall  find  them  divisible 
into  five  groups:  1.  Tliose  special  to  the  thumb;  2.  The  extensors  of 
the  fingers  ;  3.  The  flexors  of  the  fingers ;  4  and  5.  Tlie  extensors  and 
the  flexors  of  the  wrist.  Now  the  incisions  are  so  planned  as  to  save 
absohitel}^  the  whole  of  the  first  three  groups,  and  only  to  divide  the 
tendons  of  the  wrist  pro[)er.  Hence  the  I'esult  of  the  operation  is  to 
enable  the  patient  to  recover  with  good  movement  of  flexion  and  exten- 
sion in  the  fingers  and  of  the  thumb  as  an  opponent  to  tlie  hand,  but 
with  the  comparatively  slight  inconvenience  of  a  stiff  wrist. 

Lister's  Operation From  the  result  of  two  cases  of  severe  injury 

to  the  wrist-joint,  whicli  recovered  with  useful  hands.  Lister  was  led  to 
the  conclusion  that,  with  proper  after-tieatment,  the  tendons  about  the 
wrist  might  be  very  freel}-  handled  witliout  p<n'manent  stiffness  necessa- 
rily resulting.  At  the  same  time,  he  hoped  by  removing  the  whole  of 
the  cartilaginous  surfaces  to  be  able  to  prevent  recuri'ence  of  the  disease 
— which  is  the  common  ending  of  cases  of  partial  excision  of  the  wrist- 
joint  for  caries  of  the  carpus.  At  the  time  when  he  published  his  papers, 
he  had  performed  the  operation  of  excision  of  the  wrist  fifteen  times. 
The  method  of  operating  was  essentially  the  same  in  all ;  various  small 
details  being  altered  as  experience  suggested.  The  operation,  as  he  now 
performs  it,  is  done  as  follows.  Before  commencing,  Esmarch's  bandage 
and  tourniquet  should  be  applied,  as  witliout  them  the  oozing  of  blood 
interferes  considerably  with  the  o[)eration.  Au}^  adhesions  of  the  ten- 
dons then  existing  may  be  forcibly  broken  down  l)y  moving  the  joints. 
An  incision  is  then  made  "from  about  the  middle  of  tiie  dorsal  aspect 
of  the  radius,  on  a  level  with  the  styloid  process,  downwards  and  out- 
wards towards  the  inner  side  of  the  metacarpo-phalangeal  articulation 
of  the  thumb  ;  but,  on  reaching  the  line  of  the  radial  border  of  the 
metacarpal  bone  of  the  index  finger,  it  is  carried  downwards  longitudi- 
nally for  half  the  length  of  that  bone."  This  incision  should  commence 
in  the  angle  formed  by  the  tendons  of  tiie  common  extensor  of  tlie  fingers 
and  the  extensor  secundi  internodii  poUicis,  and  the  upper  part  should  run 
parallel  to  the  latter  tendon,  but  without  injuring  it.  The  tendon  of  the 
extensor  carpi  radialis  brevior  will  be  cut,  but  that  of  the  longior  will 
escape  for  the  present,  and  the  angle  formed  by  the  two  parts  of  the 
incision  should  be  close  to  the  inner  side  of  its  insertion.  If  the  first 
part  of  the  incision  be  carried  too  far,  there  is  danger  of  wounding  the 
radial  artery.  The  soft  parts  are  then  to  be  separated  carefullj'  from 
the  bones  on  the  radial  side  of  the  incision,  the  tendon  of  the  extensor 
carpi  radialis  longior  being  now  cut  as  close  to  its  insertion  as  possible. 
The  tendon  of  the  extensor  secundi  internodii  poUicis  and  the  radial 
artery  are  to  be  pushed  outwards  out  of  the  way.  The  trapezium  must 
then  be  separated  from  the  rest  of  the  carpus  by  cutting  in  the  longitu- 
dinal part  of  the  incision  with  the  bone-forceps.  The  soft  parts  on  the 
ulnar  side  of  the  radial  incision  are  now  to  be  dissected  up  as  far  as  can 
be  conveniently  done,  the  remainder  being  raised  from  the  ulnar  incision. 
While  this  is  being  done,  the  tendons  must  be  relaxed  by  extending  the 
joint.  The  trapezium  is  not  to  be  removed  yet,  as  any  attempt  to  dissect 
it  out  before  removing  the  rest  of  the  carpus  would  endanger  the  radial 
artery  and  the  tendon  of  the  flexor  carpi  radialis.  The  ulnar  incision 
is  now  to  be  made.  It  must  be  a  free  incision,  commencing  at  least  two 
inches  above  the  end  of  the  ulna  and  immediately  to  the  palmar  aspect 
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of  the  bone,  and  carried  directly  downwards  between  the  flexor  carpi 
ulnaris  and  tlie  nlna,  and  then  straight  on  as  lar  as  the  middle  of  the 
palmar  aspect  of  tlie  fiftii  metacarpal  bone.  The  tendons  and  soft  parts 
on  tlie  dorsnm  of  the  carpus  are  now  to  be  completely  raised.  In  doin* 
this  the  tendons  must  be  relaxed,  and  they  are  to  be  raised  as  little  as 
possible  from  the  radius  or  metacarpus.     The  extensor  carpi  ulnaris  is 


Fig.  452. — Diagram  of  Wrist.  A.  Deep 
Palmar  Arch.  B.  Trapezium.  C.  Articular 
Surface  of  Ulna  over  'whicli  Radius  moves. 
(Lister.) 


Fifj.  4j3.— A.  Rad.al  Artery.  B.  TeudoQ  of  Ex- 
tensor Secundi  Internodii  Pollicis.  C.  Indicator. 
D.  Extensor  Communis  Digitorum.  E.  Extensor 
Minimi  Digiti.  F.  Extensor  Primi  Internodii  Pol- 
licis. G.  Extensor  Ossis  Metacarpi  Pollicis.  H. 
Extensor  Caipi  Radialis  Longior.  I.  Extensor 
Carpi  Eadialis  Brevier.  K.  Extersor  Carpi  Ulnaris. 
L.L.  Line  of  Radial  Incision.     (Lister.) 


to  be  cut  as  near  its  insertion  as  possible,  and  the  dorsal  and  internal 
lateral  ligaments  may  now  be  divided.  Then  the  soft  parts  are  to  be 
raised  from  the  palmar  aspect.  The  knife  must  be  carried  close  to  the 
ulna,  so  as  not  to  wound  the  artery  and  nerve.  The  pisiform  bone  is  to 
be  separated  and  left  attached  to  the  tendon  of  the  flexor  carpi  ulnaris, 
which  is  not  to  be  cut.  The  flexor  tendons  are  to  be  raised  from  the 
metacarpal  bones,  but  in  doing  this  the  hook  of  the  unciform  bone  must 
be  clipped  off  with  the  bone-forceps,  and  care  must  be  taken  not  to  cut 
below  the  bases  of  the  metacarpal  bones,  for  fear  of  wounding  the  deep 
palmar  arch.  The  tendons  must  be  relaxed  during  this  part  of  the  ope- 
ration by  flexing  the  wrist.  The  bone-forceps  may  now  be  introduced, 
first  between  the  carpus  and  radius,  and  then  between  the  carpus  and 
metacarpus;  by  this  means  the  whole  of  the  carpal  bones  (except  the 
trapezium  and  the  pisiform  bone)  are  separated  from  their  connections, 
and  ma}'  be  extracted  in  one  mass  with  a  larger  pair  of  sequestrum-for- 
ceps, any  bands  which  retain  them  being  touched  with  a  knife. 

The  ends  of  the  radius  and  ulna  may  now  be  easily  protruded  from 
the  ulnar  wound.  If  on  examination  they  be  found  only  slightly  dis- 
eased, the  ulna  may  be  sawn  obliquely  so  as  only  to  remove  its  articular 
surface  and  to  leave  almost  the  whole  of  the  styloid  process.  A  thin 
slice  may  be  taken  off  the  end  of  the  radius,  so  as  only  just  to  remove 
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the  cartilaginous  surface;  and  its  articular  surface  for  the  ulna  may  be 
removed  by  cutting  longitudinally  with  tiie  bone-forceps.  By  leaving 
the  ulna  as  long  as  possible  and  by  saving  the  styloid  process,  the  ten- 
dency to  displacement  to  the  ulnar  side  is  somewhat  counteracted.  If 
the  ])ones  be  extensively  diseased,  the  gouge  and  bone-pliers  must  be 
used  freely.  The  next  step  is  to  expose  the  bases  of  the  metacarpal 
bones,  and  to  treat  them  in  the  same  way  as  the  radius  and  ulna,  saving 
as  much  bone  as  possible,  but  removing  all  cartilaginous  surfaces.  The 
second  and  third  are  most  easily  protruded  from  the  radial,  and  the 
fourth  and  fifth  from  the  ulnar  wound.  The  trapezium  ma^'then  be  dis- 
sected out,  being  held  in  a  strong  pair  of  forceps.  In  doing  this  care 
must  be  taken,  first,  not  to  wound  the  radial  artery,  which  is  in  close 
relation  with  its  outer  side;  and,  secondl}',  not  to  cut  the  tendon  of  the 
flexor  carpi  radialis  which  lies  in  its  groove.  When  the  trapezium  is  re- 
moved, the  base  of  the  metacarpal  bone  of  the  thumb  may  be  pushed  up 
and  cut  off  with  the  bone-pliers.  It  is  better  to  remove  it,  as  it  may 
suffer  from  recurrence  of  the  disease,  and  by  its  removal  the  thumb  is 
reduced  in  length  to  the  same  extent  as  the  fingers.  Lastly,  the  pisiform 
bone  may  be  examined,  and  either  removed  entirely,  or  its  cartilaginous 
surface  cut  off",  as  tlie  case  requires.  During  the  operation,  the  only 
tendons  necessarily  divided  are  the  extensors  of  tlie  wrist.  The  flexor 
carpi  radialis  may  escape,  from  its  attachment  being  situated  low  on  the 
bases  of  the  second  and  third  metacarpal  bones,  and  the  flexor  ulnaris  is 
left  attached  to  the  pisiform  bone.  All  the  extensors  of  the  thumb 
should  be  uninjured.  All  the  tendons  necessarily  divided  must  be  cut 
as  long  as  possible,  so  that  they  may  form  new  attachments  in  the  most 
advantageous  positions  ;  and,  in  raising  the  flexor  and  extensor  tendons 
they  must  be  disturbed  as  little  as  possible. 

After-treatment. — The  radial  wound  may  be  closely  united  with  su- 
tures. The  ulnar  wound  may  be  closed  at  each  end,  hut  the  middle  of 
the  wound  is  to  be  kept  open  b}'  means  of  an  india-rubber  drainage  tube 
to  allow  free  exit  of  discharge.  Tiie  hand  is  to  be  placed  on  a  splint. 
The  most  convenient  is  a  simple  wooden  siDlint,  "  with  an  obtuse-angled 


Fig.  4.54. — Lister's  Splint  with  Cork  Support  for  Hand. 


455. — Hand  after  Excision  of  Wrist,  laid  on  Splint. 


piece  of  thick  cork"  stuck  on  it  so  as  to  maintain  the  hand  in  a  state  of 
semi-flexion,  with  the  wrist  slightly  extended  (Fig.  454).  The  thumb  is 
supported  by  a  bar  of  cork  stuck  on  the  under  surface  so  as  to  project 
at  the  side  (Fig.  455).     The  two  great  objects  in  the  after-treatment  are 
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to  get  tlie  fingers  perfectly  movable  and  the  wrist  firm.  For  tliese  pur- 
l)Oses  passive  motion  must  be  commenced  as  early  as  the  second  day  in 
the  fingers,  each  being  ])ent  and  extended  every  day  fully,  while'the 
wrist  is  kept  firmly  on  the  splint  and  disturbed  as  little  as  possible  dur- 
ing the  treatment  of  the  fingers.  Pronation  and  supination  must  not  be 
t(Jo  long  neglected.  Passive  motion  must  be  maintained  as  long  as  there 
is  any  tendency  to  the  formation  of  adhesions  in  the  sheaths  of  the  ten- 
dons. As  the  hand  becomes  stronger,  the  part  of  the  splint  supporting 
the  fingers  may  be  cut  off.  The  patient  must  continue  some  support  as 
long  as  he  feels  any  weakness  in  the  wrist.  There  is  often  some  tendency 
to  dropping  of  the  wrist  to  the  ulnar  side,  which  is  best  counteracted  by  a 
properly  constructed  gutta-percha  splint.  The  thumb  is  apt  to  be  drawn 
in  towards  the  index  finger;  this  must  be  prevented  by  a  thick  pad  of 
lint  kept  from  the  earliest  time  between  tlie  two. 

The  essential  points  are,  first,  exact  attention  to  all  the  details  of  the 
operation,  and,  next,  a  careful  and  patiently  conducted  after-treatment. 

Results — Since  Lister  described  his  method  of  operating,  excision 
of  the  wrist  for  disease  has  in  several  instances  been  practised  success- 
fully by  West  (five  cases),  Gillespie,  and  other  Surgeons.  In  military 
surgery,  however,  according  to  the  statistics  of  the  American  war,  the 
results  of  the  operation  have  been  far  from  encouraging  in  regard  to  the 
amount  of  mobility  left  to  the  hand. 

Hand — In  the  removal  of  diseased  or  injured  portions  of  the  hand,  it 
is,  as  a  general  rule,  of  the  greatest  importance  to  sacrifice  as  little  as 
possible  of  the  healthy  or  uninjured  structures.  In  all  operations  on  the 
hand,  indeed,  we  must  have  two  great  principles  in  view — the  preserva- 
tion of  the  utility  of  the  member,  and  the  maintenance,  so  far  as  prac- 
ticable, of  its  symmetry.  Utility  is  necessarily  the  primary  considera- 
tion; but  if  a  part  be  not  useful,  it  may,  as  in  the  case  of  the  head  of 
the  middle  metacarpal  bone  in  amputation  of  the  corresponding  finger, 
be  sacrificed  for  the  purpose  of  preserving  the  symmetry  of  the  maimed 
limb.  The  hand  is  the  organ  of  prehemiion  and  of  touch;  and  in  all 
operations  applied  to  it  we  should  endeavor,  as  far  as  practicable,  to 
maintain  its  eflSciency  in  both  these  respects.  It  is  also  of  importance 
to  bear  in  mind  that  two  great  classes  of  actions  can  be  carried  out  by 
the  hand — those  that  require  force,  and  those  that  require  delicacy  of 
manipulation  rather  than  strength.  By  a  surgical  operation  we  may 
sometimes  succeed  in  preserving  one,  though  we  are  compelled  to  sacrifice 
the  other;  and  in  this  respect,  our  procedure  should  be  a  good  deal  in- 
fluenced by  the  occupation  of  the  patient.  Thus,  by  partial  excision,  we 
may  leave  a  hand  that  would  enable  a  clerk  to  hold  his  pen,  but  which 
would  be  almost  useless  to  a  laborer  or  blacksmith. 

In  looking  at  the  liand  from  a  surgical  point  of  view,  we  may  consider 
it  as  being  composed  of  two  constituents — the  hand  proper,  and  the 
Thumb;  the  thumb  being  an  accessory  hand,  an  opponent  to  the  rest 
of  the  member,  through  the  medium  of  which  the  movements  of  ab-  and 
ad-duction  are  chiefly  performed,  and  without  which  the  member  is  sus- 
ceptible of  a  comparatively  limited  utility,  being  capable  of  little  bej^ond 
flexion  and  extension.  Hence  the  thumb  is  of  equal  importance  to  the 
rest  of  the  hand:  and  the  preservation  of  its  three  bones  is  as  much  to 
be  considered  as  that  of  the  remaining  sixteen  that  enter  into  the  con- 
formation of  the  metacarpus  and  fingers.  In  all  cases  of  injury  or  dis- 
ease implicating  the  thumb,  every  effort  ought  to  be  made  for  its  preser- 
vation. Even  if  it  be  left  stiffened  and  incapable  of  flexion,  it  will  be  a 
most   useful  opponent  to  the  rest  of  the  hand.     Should  it  be  found 
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necessary  to  shorten  it,  care  must  be  taken  that  as  little  curtailment  as 
possible  be  practised :  a  portion  of  a  phalanx,  or  its  metacarpal  bone 
even,  is  of  essential  utility  in  giving  strength  and  breadth  to  the  grasp 
of  the  hand.  In  cases  of  disease,  a  very  useful  member  may  be  left  by 
the  removal  of  a  portion  or  the  whole  of  the  ungual  phalanx,  of  the 
metacarpo-phalangeal  articulation,  or  even  by  the  excision  of  the  meta- 
carpal bone,  the  phalanges  being  left.  These  various  operations  are 
easy  of  performance  ;  an  incision  through  the  diseased  and  disorganised 
soft  parts  will  expose  the  necrosed  bone  or  carious  joint,  which  must  be 
removed  by  cutting-pliers  or  a  narrow  saw. 

When  the  tliumb  lias  been  forced  back,  or  badly  lacerated  by  powder- 
flask  or  gun-barrel  explosions,  it  may  often  be  saved  by  being  replaced 
and  maintained  in  position  on  a  splint,  with  light  water-dressing  over 
it;  and,  siiould  amputation  be  required,  it  must  be  done  in  accordance 
with  the  rule  just  mentioned,  of  saving  as  much  as  possible  of  the  in- 
jured part. 

In  the  conservative  surgery  of  the  Fingers  the  preservation  of  flexion 
and  extension  in  the  part  left  is  the  main  tiling  to  be  aimed  at ;  a  rigid 
stump  is  always  in  the  way.  The  preservation  of  these  movements  be- 
comes more  important  in  proportion  as  tlie  palm  is  approached.  It  is 
of  more  conseqence  that  the  proximal  phalanx,  which  carries  the  rest 
with  it,  should  be  capable  of  being  bent  into  the  palm,  than  tliat  the 
distal  can  be  flexed  on  the  second.  If  the  proximal  phalanx  can  be  bent 
down,  a  ver}'^  small  degree  of  movement  in  the  distal  one  will  be  suffi- 
cient to  furnish  pliability  enough  in  the  finger  to  make  it  an  useful 
member;  but  if  the  proximal  one  be  stiffened,  no  amount  of  mobility  in 
the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessarj^  to  be  particularly 
careful  of  the  sheaths  of  the  tendons.  If  tliey  be  in  any  way  opened  or 
injured,  it  will  generally  be  found  either  tliat  the  tendon  slouglis,  oir  that 
it  becomes  consolidated,  and  matted  to  its  sheath  in  such  a  way  that  all 
movement  is  lost,  or  at  least  greatly  impaired. 

The  onlj'  phalanx  that  can  be  excised  with  advantage  is  the  distal 
one.  It  often  happens,  in  the  destructive  disorganisation  which  results 
from  whitlow,  that  this  necroses;  when,  instead  of  amputating  the  end 
of  the  finger,  it  may  be  removed  by  an  incision  on  its  palmar  aspect. 
Disease  of  the  phalangeal  articulations  usually  leads  to  amputation  of 
the  affected  finger.  The  rules  for  performing  these  various  operations 
have  already  been  laid  down  at  pp.  86  et  seq.,  Vol.  I.,  to  which  I  must 
refer  the  reader. 

Resection  of  the  Metacarpal  Bone,  either  of  the  thumb  or  index 
finger,  without  the  removal  of  the  corresponding  digit,  is  occasionally 
required,  more  particularly  in  cases  of  injury;  it  may  readily  be  done 
by  making  a  longitudinal  incision  over  the  dorsal  aspect  of  the  bone  to 
be  removed,  carefully  detaching  it  from  surrounding  parts  by  keeping 
the  edge  of  the  knife  close  against  the  bone,  avoiding  tlie  tendons,  and 
then  either  disarticulating,  or  (what  is  preferable)  cutting  across  the 
neck  of  the  carpal  end  of  the  bone,  turning  it  out,  and  separating  it  from 
any  distal  attachments  which  it  may  retain.  After  the  removal  of  the 
metacarpal  bone  of  the  index  finger  in  this  way,  but  little  deformity  re- 
sults, and  a  very  useful  hand  will  be  left,  more  particularly  in  children, 
on  whom  I  have  more  than  once  had  occasion  to  practise  this  partial 
resection  with  success.  If  the  periosteum  be  saved,  the  bone  maj'^  be  to 
some  extent  reproduced,  but  in  order  to  obtain  this  result  it  is  necessarj^ 
to  keep  the  finger  drawn  forwards  by  an  elastic  extending  apparatus,  to 


268 


EXCISION    OF    JOINTS    AND    BONES. 


prevent  the  first  ])lialanx  from  being  pulled  back  on  to  the  carpus  by  the 
muscles  attached  to  it. 


CONSERVATIVE  SURGERY  OP  THE  LOWER  EXTREMITY. 

In  all  conservative  operations  that  are  practised  on  the  lower  extre- 
mity, it  is  of  essential  importance  that  a  good  basis  of  support,  of  suffi- 
cient length  and  stability,  be  left  to  the  body.  These  operations  differ 
tlius  in  some  important  respects  from  those  that  are  practised  on  the 
upper  extremity.  In  the  latter,  the  preservation  of  tlie  hand,  even 
though  in  a  mutilated  condition,  is  tlie  thing  at  which  the  Surgeon  aims  : 
and,  provided  this  be  attained,  it  matters  comparativeh^  little  how  much 
the  arm  may  be  shortened  or  impaired  in  power.  In  the  lower  extremity, 
however,  strength,  length,  and  solidity  are  essential  to  the  patient's 
comfort  and  utility,  and  unless  these  can  be  secured,  his  interests  are 
better  served  by  tlie  removal  of  the  limb,  and  the  adaptation  of  some 
artificial  contrivance,  than  by  leaving  a  shortened,  wasted,  and  crippled 
member,  which  is  unequal  to  support  the  weight  of  tlie  body. 

Hip-JOINT. — Excision  of  the  head  of  the  thigh-bone  has  of  late  j-ears 
been  a  good  deal  practised  in  some  cases  of  hip-joint  disease.  This 
operation  may,  however,  most  conveniently  be  considered  in  connection 
with  that  affection  (Chapter  LII.). 

Knee. — Excision  of  the  knee-joint  may  be  required  either  as  a  substi- 
tute for  amputation  in  cases  of  extensive  disease  and  disorganisation  of 
the  articulation,  or  may  be  practised  in  some  rare  cases  of  fault}'  ankjdo- 
sis  resulting  from  old  disease  or  injury,  by  which  the  liml)  has  been  ren- 
dered useless.  This  operation,  originally  performed  at  the  close  of  last 
century  by  Park,  Filkin,  and  the  Moreaus,  fell  into  disfavor  until  it  was 
revived  in  1850  by  Fergusson,  since  which  time  it  has  been  extensively 
practised. 

Operation Excision  of  the  knee-joint  may  be  performed  by  making 

a  horse-shoe  incision  with  the  convexity  downwards,  from  the  side  of 

one  condyle  of  the  femur  across 
the  tuberosity  of  the  tibia  to  a 
corresponding  point  on  the  op- 
posite condyle  (Fig.  456).  By 
this  incision  the  ligamentum 
patellse  is  divided,  and  that 
bone  turned  up  in  the  ellipti- 
cal flap;  the  crucial  ligaments, 
if  not  already  disorganised,  are 
then  to  be  cut  across,  any  re- 
maining lateral  attachments 
divided,  and  the  bones  cleared 
fov  the  saw.  In  doing  this  the 
limb  must  be  forcibly  flexed, 
and  the  knife  carefully  applied 
to  the  posterior  part  of  the 
head  of  the  tibia ;  for  this  pur- 
pose a  blunt-pointed  resection- 
knife  is  the  best.  The  articular 
surfaces  must  now  be  sawn  off. 
This  may  be  done  by  Butcher's 
saw,  but  in  order  to  ensure  a 
perfectly  smooth  section  of  the  bones,  many  Surgeons  prefer  to  use  a 
common  saw  somewhat  broader  than  that  ordinarily  employed  in  am- 


Fig.  456. — Elliptical  Incision  in  Excision  of  the 
Knee-joint. 
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pntations.  The  lower  end  of  the  thigh-bone  shonld  first  be  removed, 
and  then  a  slice  taken  off  the  tibia  by  cutting  from  behind  forwards  (Fig. 
457),  the  blade  of  the  saw  being  turned  horizontally;  care  should  be 
taken  not  to  remove  more  bone  than  is  absolutely  necessarj',  lest  the 
limb  be  too  much  shortened.  It  not  unfrequently  happens  that  carious 
cavities  are  found,  extending  below  the  level  of  the  section  that  has  been 
made:  when  this  is  the  case,  it  is  better  to  apply  the  gouge  to  them 
than  to  saw  the  bone  below  their  level.  It  is  usually  sufficient  to  re- 
move from  one-third  to  three-fourtlis  of  an  inch  of  the  tibia,  and  about 
one  inch  or  an  inch  and  a  half  of  the  thigli-bone  (Figs.  458  and  459,. 


Fig-.  45S. — Lower  End  of  Femur, 
excised. 


Fig.  457. — Application  of  Butcher's  Saw  to 
Head  of  Tibia, 


Fig.  459.— Upper  End  of  Tibia, 
e.xcised. 


Should,  however,  tlie  operation  be  performed  for  disease  of  tlie  limb, 
consequent  upon  the  deformity  resulting  from  badly  reduced  fractures 
or  dislocations  about  the  knee,  as  has  been  done  successfully  by  Hum- 
phry of  Cambridge,  it  may  be  necessary,  in  order  to  bring  the  limb  into 
good  position,  to  remove  a  wedge-shaped  piece  from  one  of  the  bones. 

If  the  patella  be  much  diseased,  it  must  be  removed  ;  if  it  be  only 
slightly  carious,  it  ma}^  be  scraped  or  gouged  out;  and  if  healthy,  in 
accordance  with  that  principle  of  conservative  surgery  by  which  no  sound 
part  is  removed,  it  should  be  left,  becoming  consolidated  with  and 
strengthening  the  joint.  The  anterior  articular  surface  of  the  thigh- 
bone, which  extends  some  way  up  its  forepart,  may  advantageously  be 
sliced  off,  so  as  to  leave  an  osseous  surface,  instead  of  a  cartilaginous 
one,  for  the  attachment  of  the  patella. 

In  some  cases  no  ligatures  will  be  requii'ed,  but  usually  two  or  three 
of  the  articular  arteries  furnish  sufficient  haemorrhage  to  require  re- 
straint. 'I'he  patella  flap  when  laid  down  will  often  appear  incon- 
veniently long  and  thick;  but  it  is  better  not  to  curtail  it,  unless  the 
bones  have  been  shortened  more  than  usual,  as  it  will  contract  and 
eventually  fit  well. 

I  have  always  found  the  operation,  as  it  has  just  been  described,  easy 
of  performance  and  good  in  its  results  ;  but  various  modifications  are 
adopted  by  different  Surgeons.     Thus,  some  make  one  straight  trans- 
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verse  incision  ;  others  two  parallel  incisions,  one  on  each  side  of  the 
patella,  or  an  H-shaped  incision,  and  thus  open  the  articulation  from  tlie 
side.  Jones  of  Jersey,  who  had  great  experience  in  this  operation,  ad- 
vised that  the  skin  he  dissected  up  by  means  of  a  semilunar  incision, 
and  then  that  the  ligamentum  patellae  be  preserved  by  being  pushed 
with  the  patella  and  the  quadriceps  extensor  tendon  to  one  side,  the 
joint  then  opened,  and  the  bones  sawn.  Others  advise  that  the  patella 
be  removed;  and  Holt  has  recommended  that,  after  the  excision,  the 
soft  parts  of  the  ham  be  perforated  to  allow  the  discharges  to  drain 
through. 

1'he  result  of  the  operation  will  mainly  depend  on  the  care  taken  in 
the  after-treatment.  After  the  operation,  the  limb  should  be  at  once 
put  up  securely  in  a  Listen's  splint,  and  well  supported.  Subsequently, 
when  granulations  spring  up,  it  may  most  conveniently  be  placed  in  a 
long  leather  trough,  extending  from  beyond  the  foot  to  the  pelvis,  and 
well  padded  ;  particular  attention  being  paid  to  the  position  of  the  limb. 


Fig.  460.— Thomas's  Knee-Splint. 


Fig.  461. — Thomas's  Knee-splint  applied. 


and  especially  to  the  prevention  of  any  bowing  outwards  wliich  is  apt  to 
take  place.  In  order  to  prevent  displacement,  it  has  been  proposed  to 
divide  the  hamstring  tendons;  this,  however,  I  have  never  found  neces- 
sary, nor  does  it  seem  to  me  to  be  advisable  to  complicate  the  operation 
by  such  an  addition  to  it.     The  protuberance  of  the  flap,  if  at  all  exces- 
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sive,  may  be  diminislied  by  the  pressure  of  a  man3'-tailed  bandage.  In 
this  way  osseous  ankylosis  will  ensue,  and  a  good  and  useful  straight 
limb  result.  In  two  cases  I  have  succeeded  in  getting  a  good  limb  with 
a  partially  movable  joint ;  both  these  cases  were  in  children  ;  and  I  ara 
disposed  to  think  that  in  young  patients  this  result  may  often  be  satis- 
factorily attained.  In  adults,  however, osseous  ankylosis  should  always 
be  aimed  at.  Amongst  the  various  contrivances  that  have  at  ditferent 
times  been  adopted  for  the  treatment  of  diseases  of  the  knee-joint,  before 
or  after  excisions,  there  is  none  that  appears  to  be  so  simple  and  j^et  so 
ingenious  as  that  constructed  by  H.  O.  Thomas,  as  represented  in  Figs. 
460  and  461.  This  apparatus  keeps  the  limb  totally  at  rest,  whilst  it 
enables  the  patient  to  move  about,  as  in  Fig.  461.  In  walking,  the 
weight  of  the  body  is  borne  by  the  two  iron  rods,  about  three  inches 
longer  than  the  limb,  passing  from  the  padded  ring  at  the  groin  to  the 
ground,  and  a  patten  is  worn  on  the  boot  of  the  sound  side,  so  as  to 
equalize  the  length  of  the  two  limbs.  Between  the  two  iron  rods  is  a 
piece  of  soft  leather  against  which  the  limb  lies,  supported  in  its  position 
by  a  few  turns  of  a  flannel  bandage. 

Results In  determining  the  propriety  of  performing  this  operation, 

there  are  two  points  to  be  considered  : — 1.  The  Danger  attending  it ;  and 
2.  The  Utility  of  the  Limb  left  after  the  Operation. 

1.  In  estimating  the  Danger  of  excision  of  the  knee-joint,  we  must 
compare  the  results  of  this  operation  with  those  of  amputation  of  the 
thigh,  as  a  substitute  for  which  it  is  performed.  No  Surgeon  would 
think  of  excising  a  knee-joint  that  could  be  saved  by  ordinary  medical 
treatment,  but  would  onl}^  have  recourse  to  the  I'emoval  of  the  diseased 
articulation  in  those  cases  in  which  its  condition  did  not  admit  of  cure, 
and  would  consequently  necessitate  operation.  It  is,  therefore,  useless 
to  institute  a  comparison  between  the  results  of  excision  of  tiie  knee- 
joint  and  those  of  treatment  for  curable  affections  of  that  articulation  ; 
but  we  must  compare  them  with  those  of  amputation  of  the  thigh  for 
incurable  disorganisation  of  the  joint. 

In  1857,  according  to  Butcher,  excision  of  the  knee-joint  had  been  per- 
formed 82  times  since  its  revival  in  1850.  Of  these  cases  15  proved  fatal, 
and  in  8  amputation  of  the  tliigh  was  required,  of  which  1  case  had  a 
fatal  issue.  In  some  instances  there  is  reason  to  believe  that  the  unsuc- 
cessful result  was  owing  to  want  of  due  attention  to  the  after-treatment 
of  the  case.  Price  has  collected  the  particulars  of  160  cases  of  excision 
of  the  knee  performed  up  to  December,  1858:  of  these,  32  were  fatal — 8 
from  i)y0emia ;  and  to  these  must  be  added  60  cases  collected  by  Clarke 
of  Bristol,  of  which  6  died — 1  from  pyeemia ;  in  all  220  cases  with  38 
deaths. 

Penieres,  writing  in  1869,  gives  the  statistics  of  600  cases  in  which 
excision  of  the  knee  had  been  performed.  Of  431  cases  o[)erated  on  for 
disease,  300  recovered  and  131  died — a  mortality  of  30  per  cent.  The 
result  of  excision  fOr  gunshot  injury  has  already  been  alluded  to  at  p. 
250,  Vol.  I.,  as  generally  unsatisfactory. 

On  comparing  the  mortality  after  amputation  of  the  thigh  with  that 
following  excision  of  the  knee-joint,  some  statistics  show  no  very  mate- 
rial difference  in  the  rate  of  mortality  after  the  two  operations.  In  1869, 
Swain  found  that,  in  472  cases  of  excision  of  the  knee-joint  collected  by- 
Price,  Mac  Cormac,  and  himself,  there  were  116  deaths,  or  24-5  per  cent.; 
while  in  54  amputations  of  the  thigh  there  were  13  deaths,  or  24  per 
cent.  Other  recent  statistics,  again,  show  decidedly  in  favor  of  excision. 
Willet  has  collected  the  cases  that  occurred  at  St.  Bartholomew's  Hos- 
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pital  during  a  period  of  six  years.  He  finds  that  of  38  cases  of  ex- 
cision 8  proved  fatal ;  whilst  of  84  cases  of  amputation  of  tlie  thigh  for 
disease  no  fewer  than  37  died — showing  a  preponderance  in  favor  of 
excision  over  amputation  in  the  ratio  of  21  against  44  per  cent,  of  deaths. 
Bryant,  however,  says  that  the  mortality  after  the  two  operations  varies 
much  according  to  age.  Thus,  among  patients  under  20  years  of  age  in 
69  amputations  of  the  thigh  for  disease  of  tlie  knee,  3  only  died,  while  of 
97  cases  of  excision,  27  died  ;  in  119  amputations  between  the  ages  of  20 
and  40,  38  died,  while  of  74  excisions,  39  died.  He  hence  concludes  that 
during  the  earlier  period  of  life  excision  is  a  Car  more  fatal  operation  than 
amputation  ;  whilst  at  more  advanced  ages,  though  still  more  fatal,  the 
balance  in  favor  of  amputation  is  less  striking. 

2.  The  second  point  that  has  to  be  determined,  is  as  to  the  Utility  of 
the  Limb  after  the  Operation. 

On  this  point,  the  result  of  recorded  cases  is  in  favor  of  the  operation. 
In  one  of  Park's  cases,  operated  on  in  1783,  that  Surgeon  states  that  the 
patient  (a  sailor),  seven  years  after  the  operation,  "  was  able  to  go  alol't 
with  considerable  agilitj-,  and  to  perform  all  the  duties  of  a  seaman."  In 
some  of  the  latter  cases  the  result  has  been  equally  good.  One  of  Jones's 
patients  (a  boy)  "could  run  and  walk  quickl3^  without  any  aid  of  a  stick, 
could  stand  on  the  limb  alone,  and  pirouetted  and  hopped  two  or  three 
yards  without  putting  the  sound  limb  to  the  ground."  In  several  of  my 
own  cases  an  excellent  strong  and  straight  limb  has  been  left,  useful  for 
all  ordinary  purposes.  In  a  case  which  I  examined  seven  j^ears  after  the 
operation,  the  limb  was  well  nourished,  straight,  firmly  ankylosed,  and 
but  very  little  shortened.  The  patient,  a  lad  of  twenty,  could  walk  eight 
or  ten  miles,  and  even  jump  and  stand  on  the  operated  limb  without  the 
least  pain,  sign  of  weakness,  or  difficulty.  In  very  young  children  the 
result  of  the  operation  is  not  satisfactory,  the  leg  continuing  shortened 
and  wasted,  not  developing  with  the  rest  of  the  body.  This  is  appa- 
rently due  to  and  dependent  upon  the  removal  of  the  epiph3^sis  of  the 
tibia,  on  the  integrity  of  which  the  growth  of  the  limb  is  dependent. 

After  the  operation,  osseous  ankylosis  takes  place  with  a  firm  cica- 
trix;  the  limb  is  shortened  from  one  to  three  inches,  according  to  the 
amount  of  bone  removed,  but  by  means  of  a  high-heeled  shoe  this  in- 
convenience is  greatly  remedied.  It  has  been  urged  against  excision  of 
the  knee-joint,  that  convalescence  is  tedious  and  prolonged ;  but  this 
argument  can  with  justice  have  but  little  weight.  If  an  useful  limb  can 
be  pi-eserved  to  the  patient,  it  can  matter  but  little  if  a  few  additional 
weeks  be  devoted  to  the  procedure  by  which  it  is  obtained  ;  and,  indeed, 
it  is  a  question  whether  in  many  cases  the  patient  may  not  be  able  to 
walk  just  as  soon  after  the  excision  of  the  knee-joint  as  after  amputation 
of  the  thigh :  for,  as  has  been  verj-  properly  remarked,  though  the 
amputation-wound  may  be  healed  in  three  or  four  weeks,  it  may  be  as 
many  months  l)efore  an  artificial  limb  can  be  worn. 

On  the  whole  I  think  it  may  be  fairly  said  that,  although  excision  of 
the  knee-joint  ma}^  in  some  cases  leave  an  excellent  result,  and  thus  be 
preferable  to  amputation,  3'et,  when  we  consider  tlie  uncertainty  of  tliis 
result,  the  greater  mortality  attendant  on  excision  than  on  amputation 
of  the  thigh  for  chronic  disease  of  the  knee-joint,  especially  in  the  two 
earlier  decennial  periods  of  life,  we  should  practise  excision  as  the  ex- 
ceptional (Operation,  and  I  would  still  feel  disposed  to  give  the  preference 
to  amputation  in  the  majority  of  cases.  In  addition  to  these  considera- 
tions, there  is  an  additional  element  which  cannot  altogether  be  dis- 
carded in  enabling  us  to  form  a  judgment  as  to  the  preferable  operation. 
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And  it  is  this,  that,  in  consequence  of  recent  improvements  in  surgicnl 
mechanics,  artificial  limbs  are  now  constructed  of  so  durable  and  useful 
a  character,  as  to  supply  to  a  great  extent  the  loss  sustained  by  ampu- 
tation, and  this  more  particularly  if  the  limb  have  been  removed  early 
in  life,  when  the  patient  can  more  readily  adapt  himself  to  new  methods 
of  progression. 

Bones  of  the  Leg. — The  Tibia  is  very  frequently  the  seat  of  caries 
in  the  upper  and  lower  epiphyses,  and  of  necrosis  in  the  shaft,  requiring 
partial  operation  for  the  remov^al  of  the  diseased  portions.  Occasion- 
ally a  very  considerable  extent  of  the  shaft,  indeed  the  wliole  of  it,  may 
be  removed  in  a  state  of  necrosis,  as  a  loosened  sequestrum,  from  the 
interior  of  the  periosteum,  more  or  less  consolidated  and  strengthened 
b_y  the  deposit  of  new  bone.  Such  operations  present  nothing  special, 
and  the  result  is  usually  very  satisfactor}-,  the  limb  that  is  left  being- 
strong,  useful,  and  sound. 

The  Fibula  is  less  frequently  the  seat  of  operation,  but  it,  like  the 
tibia,  may  require  partial  removal.  In  one  case,  that  of  a  child  six 
years  of  age,  I  successfully  removed  the  whole  of  the  necrosed  fibula. 
This  operation  is  readily  done  b}"  slitting  up  the  sinuses  in  a  direction 
so  as  to  expose  the  sequestrum,  which  may  be  then  drawn  out  without 
difficulty  (Figs.  462  and  463).     After  the  operation  an  inner  splint  must 


Fig.  462. — Limb  witli  Necrosis  of  Fibula. 


Fiar.  463. — Limb  after  removal  of  Fibula. 


be  applied,  in  order  to  obviate  the  tendency  to  varus  which  will  ensue. 
In  the  case  from  which  the  annexed  drawings  are  taken,  very  considera- 
ble reparative  action  was  set  up  in  the  periosteum  and  soft  tissues  along 
the  line  of  bone  that  had  been  removed,  new  osseous  matters  apparently 
being  deposited;  and  the  cliild,  when  examined  two  years  after  the  ope- 
ration, liad  an  excellent,  well-nourished,  and  useful  limb.  The  foot, 
however,  had  a  tendency  to  be  drawn  inwards,  apparently  owing  to  the 
flexors  having  overcome  the  antagonism  of  the  peroneal  extensors.  This 
deviation  inwards  was  counteracted  by  the  patient  wearing  a  properly 
constructed  boot,  with  which  walking  was  perfectly  easy. 

Foot. — In  looking  at  the  division  of  the  foot  into  its  three  great  com- 
ponent   parts — toes,  metatarsus,  and    tarsus, — we  shall  perceive   that 
firmness  of  gait  is  given  by  the  foot  resting  on  the  heel  behind,  and  on 
the   ball  in  front   formed   by  the  projection  of  the  broad  line   of  the 
VOL.  II. — 18 


274  EXCISION    OF    JOINTS    AND    BONES. 

metatarso-phalangeal  articulations,  more  particularly  that  of  the  gfcat 
toe;  whilst  elasticity  is  communicated  to  the  tread  by  the  play  of  the 
toes  and  metatarsal  bones.  The  elasticity  of  the  foot  may  be  lost  with- 
out any  very  serious  inconvenience  to  the  patient ;  but  the  preservation 
of  stability  and  firmness  of  gait  are  of  essential  importance;  and  as 
these  are  secured  by  the  heel,  the  ball  of  the  great  toe,  and  the  breadth 
of  the  anterior  part  of  the  foot,  these  are  the  most  important  parts  to 
preserve  in  all  resections  of  this  part  of  the  body. 

In  no  region  of  the  body  have  the  good  effects  of  modern  conservative 
surgery  been  more  distinctly  shown  than  in  tlie  Tarsus.  In  the  "  good 
old  times"  of  Surgery,  if  a  person  had  a  "  white  swelling"  of  the  bones 
of  the  foot,  or  a  diseased  tarsus,  he  was  at  once  condemned  to  amputa- 
tion of  the  limb.  No  distinction  was  drawn  between  disease  of  the  dif- 
ferent parts  of  the  foot,  nor  an}^  attempt  made  to  save  the  sound  bj'^  the 
sacrifice  of  the  diseased  part. 

Until  a  comparatively  recent  period,  indeed,  "diseased  tarsus"  was 
described  as  a  whole.  Surgeons  did  not  endeavor  to  make  out  the 
exact  extent  and  amount  of  the  disease,  and  any  case  described  as 
"•diseased  tarsus"  was  looked  upon  as  requiring  amputation  of  the  leg. 
The  rule  of  practice  then  observed  was,  amongst  the  wealthier  classes — 
those  who  could  afford  the  expense  of  a  "  cork  leg" — to  amputate  a  little 
above  the  ankle;  but,  amongst  the  poorer  classes,  to  remove  the  leg 
about  a  couple  of  inches  below  the  knee,  so  as  to  give  the  patient  a 
stump  which,  when  bent,  would  fit  into  the  socket  of  a  w^ooden  pin. 
Thus,  in  the  latter  case  especially,  not  only  was  the  leg,  itself  perfectly'' 
sound,  sacrificed,  but  the  patient  was  exposed  to  great  additional  danger  ; 
for  if  there  be  one  point  more  than  another  which  has  been  indisputably 
proved  l)y  surgical  statistics,  it  is,  that  the  mortality  after  amputation 
increases,  cseteris  paribus^  in  exact  proportion  as  we  approach  tiie 
trunk — every  additional  inch  which  we  remove  augmenting  the  danger 
to  the  patient.  This  practice  continued  to  prevail  until  Chopart  drew 
some  distinctions  between  the  treatment  to  be  pursued,  according  as 
the  disease  affected  the  anterior  or  the  posterior  tarsal  bones  and  articu- 
lations. He  showed  that,  when  the  anterior  articulations  onl3'  were 
affected,  amputation  at  the  junction  of  the  astragalus  and  calcaneum 
with  the  scaphoid  and  cuboid — an  operation  which  goes  by  the  name  of 
"  Chopart's  ami)utation" — ought  to  be  performed;  thus  removing  the 
whole  of  the  disease,  and  allowing  the  patient  to  recover  with  a  short- 
ened foot,  with  the  heel  preserved — one  on  which  he  could  bear  the 
weight  of  his  body,  and  which  would  be  highly  useful  to  him. 

The  next  step  in  the  conservative  surgery  of  the  lower  extremity,  in 
cases  of  diseased  foot,  was  the  operation  introduced  by  Sj'me — that  of 
disarticulation  at  the  ankle-joint.  This  was  certainly  a  great  advance; 
for,  the  flap  being  taken  from  the  heel,  the  patient  has  a  stump  on  which 
he  can  bear.  The  operation  is  also  a  very  safe  one.  According  to  0. 
Weber,  17  deaths  only  have  occurred  in  101  cases  of  this  opei'ation.  1 
have  performed  it  many  times  without  a  death,  and  this,  in  the  lower 
extremity,  is  extremel}^  satisfactory. 

Since  the  introduction  of  anaesthetic  agents,  Conservative  Surgery  has 
taken  great  strides;  and  I  think  Conservatism  in  Surgery  maj^  be  regarded 
as  the  necessary  result  of  Anesthesia.  For,  although  operations  of  this 
kind  were  performed  3^ears  ago  by  Park,  the  Moreaus,  and  others,  and 
their  utility  demonstrated,  yet  the  operations  of  gouging,  scraping,  and 
partial  resection  were  so  horribly  i^ainful  to  the  patient,  and  occupied  so 
much  time  in  their  performance,  that  patients  dreaded  to  submit  to,  and 
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Surgeons  declined  to  undertake,  tliem.  Of  late  years  Surgeons  have 
learned  to  discriminate  disease  of  one  part  of  the  tarsus  from  that  of 
anotlier,  and  to  apply  ai)propriate  treatment  to  each. 

Looking  at  the  subject  in  a  diagnostic  point  of  view — and  the  treat- 
ment is  most  intimately  connected  with  minute  and  accurate  diag- 
nosis—  we  find  that  the  pathology  of 
diseases  of  the  tarsus  is  closely  con- 
nected with  its  healthy  anatomy.  Com- 
posed of  seven  bones,  it  presents  four  dis- 
tinct articulations.  By  the  term  "  ai'ticula- 
tion,"  applied  to  the  tarsus,  I  do  not  mean 
merel}'  the  connection  of  contiguous  bones 
with  each  other,  but  distinct  synovial  sacs 
shut  off  from  communication  with  other 
synovial  sacs  in  the  foot.  These  are  well 
represented  in  the  annexed  diagram  (Fig. 
464).  The  posterior  calcaneo-astragaloid 
is  the  first  of  them;  next  comes  the  (a) 
anterior  calcaneo-astragaloid.  the  synovial 
membrane  here  serving  also  for  the  astra- 
galo-scaphoid ;  the  calcaneo-cuhoid  (b)  is 
the  third;  and  the  anterior  tarsal  synovial 
membrane  (c)  is  the  fourth  and  largest  of 
all,  and  the  most  important  in  a  surgical 
aspect.  It  extends  between  the  scaplioid 
and  the  three  cuneiform  and  the  cuboid 
bones,  between  the  cuneiform  bones  them- 
selves, between  the  two  outer  cuneiforms 
and  the  bases  of  the  second  and  third  meta- 
tarsal bones,  and  also  between  the  external 
cuneiform  and  the  cuboid.  The  articulation  between  the  cuboid  and  last 
two  metatarsal  bones  is  shown  at  d  ;  and  e  is  that  between  the  internal 
cuneiform  and  the  first  metatarsal  bones.  These  two  (d  and  e)  are  not, 
strictly  speaking,  tarsal  joints. 

In  the  vast  majority  of  cases,  so  far  as  my  experience  goes,  it  is  the 
osseous  structures,  and  not  the  articulations,  which  are  primarily  dis- 
eased. The  bones,  being  cancellous,  far  removed  from  the  centre  of 
circulation,  and  exposed  to  alternations  of  temperature,  readily  become 
the  seat  of  congestion  and  caries,  but  rarel}^  of  necrosis  ;  and  in  stru- 
mous subjects  not  unfrequently  fall  into  a  tuberculous  condition.  Caries, 
whether  simple  or  tuberculous,  once  set  up  in  bones,  speedily  implicates 
the  articulations  secondarily. 

Now  it  will  easily  be  understood,  on  casting  an  eye  on  the  arrange- 
ment of  the  tarsal  synovial  membranes,  that  the  extent  of  disease  will, 
in  a  great  measure,  depend  upon  its  original  seat.  Thus,  a  person  may 
have  disease  in  the  os  calcis,  extending  even  to  the  cuboid,  with  very 
little  likelihood  of  its  proceeding  farther  for  a  length  of  time.  Such 
disease  is  limited  to  the  outer  part  of  the  foot,  does  not  involve  its  in- 
tegrity, and  readily  admits  of  removal  by  operation.  But  let  him  have 
disease  springing  up  in  the  scaphoid,  or  in  one  of  the  cuneiform  bones, 
or  in  the  bases  of  the  second  or  third  metatarsal  bones,  and  the  morbid 
action  will  rapidl}'^  spread  through  the  whole  of  the  anterior  and  inner 
part  of  the  tarsus,  and,  in  all  probability,  no  operation  of  resection  can 
be  advantageously  employed.  Hence  the  seat  of  disease  influences  ma- 
terially its  amount  and  extent,  and  the  kind  of  operation  required. 


464. — Diagram  of  Synovial  Mem- 
branes of  the  Foot. 
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The  foot  is  fi-equently  the  seat  of  strumous  disease;  to  this  it  is  dis- 
posed by  the  alternations  of  temperature  to  which  it  is  sulijectcd,  by 
its  liability  to  sprains  and  injuries,  and  by  the  cancellous  and  spongy 
structure  of  its  bones,  together  with  its  extensive  articulating  surfaces. 
When  affected  by  strumous  inflammation  it  becomes  painful,  the  patient 
being  unable  to  bear  upon  the  toes  or  anterior  ball  of  the  foot.  Swell- 
ing of  an  uniform  character  takes  place,  with  tenderness  at  some  point 
opposite  the  bones  or  articulations  that  are  chiefly  involved  ;  and  event- 
ually abscess  forms,  leaving  sinuses  through  which  the  probe  passes 
down  upon  softened  and  carious  bone.  These  evidences  of  disease  are 
usually  much  marked  about  the  dorsum  and  sides,  the  sole  being  often 
comparatively  free — an  important  point  in  reference  to  operation. 

Strumous  disease  may  commence  either  in  the  bones,  or  in  the  articu- 
lations of  the  foot.  The  bones  that  are  most  frequently  the  seat  of  pri- 
mary disease  are  the  calcaneum,  the  astragalus,  the  scaphoid,  the  cuboid, 
and  the  metatarsal  bone  of  the  great  toe.  When  disease  is  limited  to 
one  or  two  of  these  bones,  excision  is  usually  practicable ;  but  when  the 
morbid  action  extends,  through  the  influence  of  the  connecting  articula- 
tions, to  other  bones  of  the  tarsus  or  metatarsus,  partial  amputation  will 
probably  be  required. 

Primary  disease  of  the  articulations  of  the  foot  is  a  less  frequent  cause 
of  operation  than  caries  of  the  tarsal  bones  leading  secondarily  to  an 
implication  of  the  contiguous  articulations  ;  and  the  particular  operation 
required  will,  in  a  great  measure,  depend  upon  the  extent  of  implication 
of  the  synovial  membranes  of  the  foot.  When  the  calcaneo-astragaloid 
or  the  calcaneo-cuboid  articulations  are  alone  affected,  with  their  con- 
tiguous bones,  resection  of  the  bones  and  joints  implicated  will  often  be 
'attended  by  very  satisfactory  i-esults;  l)ut  when  tiie  large  anterior  tarsal 
synovial  membrane  is  in  a  state  of  chronic  disease,  either  as  the  result 
of  pi  imary  morbid  action  set  up  in  it,  or  secondarily  to  diseases  of  tlie 
scaplioid,  the  cuneiform,  or  of  either  of  the  metatarsal  bones  connected 
with  it,  then  resection  is  scarcely  admissible,  and  Chopart's  amputation 
offers  the  best  means  of  relief.  The  inflammation  of  the  large  and  com- 
plicated anterior  tarsal  synovial  membrane  commonly  commences  in 
disease  of  the  scaphoid,  it  may,  usually,  readily  enough  be  rec6gnized 
in  its  earlier  stages  by  the  pain  and  swelling  that  take  place  across  the 
line  of  articulation  between  the  scaphoid  and  cuneiform  bones,  the  pain 
being  greatly  increased  by  bending  the  foot  down,  and  extending  across 
the  whole  breadth  of  the  foot.  For,  although  it  is  usually  most  severe 
at  the  inner  side,  which  is  the  first  affected,  yet  tlie  external  section  of 
this  complicated  articulation,  that  between  the  external  cuneiform  and 
the  cuboid,  becoming  involved,  causes  suffering  to  be  experienced  on  the 
outer  side  of  the  foot  as  well.  Jn  the  more" advanced  stages  of  this 
particular  disease,  the  foot  assumes  a  remarkable  bulbous  or  clubbed 
appearance;  the  symmetry  of  the  heel  and  the  outline  of  the  ankle  are 
unimpaired,  but  the  forepart  and  dorsum  of  the  foot  are  greatly  swollen, 
glazed,  and  possibly  perforated  by  sinuses  discharging  Uiin  unhealthy 
pus.  I  look  upon  this  disease  of  the  anterior  tarsal  spiovial  membrane 
as  a  distinct  affection  of  the  foot,  requiring  to  be  diagnosed  from  the 
other  strumous  inflammations,  and  in  its  advanced  stages  demanding 
Chopart's  amputation. 

It  may  be  stated  generally  that  the  result  of  disease  of  the  tarsus  will 
be  mainly  dependent  upon  whether  it  is  acute  or  chronic,  progressive  or 
stationary,  diffused  or  limited.  When  it  is  a.ciile,  its  limit  cannot  be 
defined,  and  after  the  removal  of  one  portion  the  morbid  action  may  be 
lighted  up  afresh  in  the  structures,  osseous  or  articular,  that  have  i)een 
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left.  When  prog7-et<sioe,  there  will  be  found  to  be  a  genera,!  tendency  to 
disease  in,  or  disorganisation  of,  the  tarsal  structures,  and  partial  opera- 
tion can  be  productive  of  little  good.  When  it  is  diffused^  extending 
into  the  large  anterior  tarsal  or  tarso-metatarsal  articulations,  partial 
operation  can  avail  nothing.  It  is  in  those  cases  in  wliich  the  disease  is 
chronic,  limiied,  and  stationary,  or  nearly-  so,  that  excision  and  partial 
operation  can  be  beneficial. 

Excision  of  Tarsal  Bones — Any  one  of  the  tarsal  bones  may  be 
the  seat  of  primary  disease,  which  may  be  limited  to  the  bone  originally 
implicated,  or  may  extend  to  neighboring  articulations,  or  through  the 
whole  tarsus.  There  are,  however,  four  bones  wliich  may  be  looked 
upon  as  the  most  frequent  centres  of  tarsal  disease — viz.,  the  Os  Calcis, 
the  Astragalus,  the  Scaphoid,  and  Cuboid;  and  they  are  commonly 
affected  in  the  order  given. 

The  Os  Calcis,  from  its  exposed  situation,  large  size,  and  spongy 
structure,  is  more  frequently  the  seat  of  caries  and  necrosis  than  any  of 
the  other  tarsal  bones.  Very  commonly  the  disease  is  limited  to  this 
bone;  in  other  instances  it  extends  into  the  calcaneo-astragaloid  or  cal- 
caneo-cuboid  articulations. 

When  the  disease  is  situated  in  the  posterior  or  lateral  part  of  the 
bone,  the  neighboring  articulations  are  seldom  involved,  and  then  the 
removal  of  the  morbid  structures  by  gouging  will  usually  succeed  in 
effecting  a  cure.  I  have  frequently  had  occasion  in  this  way  to  scoop 
out  great  portions,  sometimes  the 
whole  of  the  interior  of  the  calca- 
neum,  with  the  most  excellent 
results.  Even  when  the  cuboid 
is  extensively  implicated  as  well, 
and  the  calcaneo-cuboid  articula- 
tion is  the  seat  of  diseased  action, 
the  disorganised  structures  may 
often  be  removed  by  gouging  and 
partial  resection,  as  in  the  case  of 
which  the  cut  (Fig.  465)  is  a  good 
representation,  where,  by  means 
of  a  _L-shaped  incision,  these 
bones  were  exposed,  and  their 
carious  portions  gouged  out. 
Should,  however,  the  caries  have  affected  the  superior  or  anterior  por- 
tions of  the  hone,  then  the  imi)lication  of  the  astragaloid  or  cuboid  articu- 
lations ma}''  render  the  excision  of  the  whole  bone  necessary,  as  the  only 
means  of  preventing  extension  of  secondar}^  morbid  action  to  the  tarsus 
generally.  So  untVequent,  however,  is  disease  of  the  articular  aspects  of 
this  bone,  that  its  complete  removal  is  very  seldom  necessary.  Out  of 
at  least  fifty  cases  of  caries  of  the  os  calcis  that  have  been  under  my 
care,  I  have  only  had  occasion  to  excise  the  w^hole  bone  once ;  and  Fer- 
gusson  states  that  he  has  never  yet  found  it  necessary  to  do  this  opera- 
tion. Indeed,  excision  of  the  os  calcis  should  not  be  lightly  undertaken. 
The  large  size  of  the  bone,  its  importance  as  a  basis  of  support  to  the 
body,  and  as  the  point  of  attachment  to  the  strong  muscles  of  the  calf, 
should  induce  the  Surgeon,  whenever  practicable,  to  avoid  its  complete 
extirpation,  and  to  limit  himself  to  the  application  of  the  gouge,  even 
though  he  may  have  to  scoop  out  the  whole  of  the  interior  of  the  bone, 
leaving  little  more  than  an  osseous  shell.  This  will  fill  up  by  the  deposit 
of  a  dense  fibroid  tissue,  which  probably,  eventually  undergoing  partial 


46o. — DisRase  of  Os  Calcis  and  Cuboid,  and  of 
Calcaneo-Cuboid  Joint:  Lines  of  Excision. 
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ossification,  leaves  the  foot  as  useful  as  ever  for  all  purposes  of  support 
and  progression. 

Operation. — Excision  of  the  os  calcis  is  usually  performed  by  turn- 
ing  a  heel-flap  back,  as  in  disarticulations  at  the  ankle-joint,  and  then 
carrying  incisions  forward  into  the  sole  of  the  foot,  by  which  another 
flap  is  turned  up,  and  the  calcaneo-cuboid  articulation  exposed  and 
opened  (Fig.  466) ;  after  wliich  the  knife  is  carried  between  tlie  astraga- 
lus and  calcaneum,  and  the  latter  bone  detached.  By  this  operation  the 
sole  of  the  foot  is  somewhat  extensively  incised,  and  cicatrices  are  left 
over  the  heel. 

In  order  to  avoid  this  inconvenience,  I  liave  found  that  disarticulation 
of  the  OS  calcis  may  readily  be  performed  in  the  following  way.  The 
patient  lying  on  his  face,  a  horseshoe  incision  is  carried  from  a  little  in 
front  of  the  calcaneo-cuboid  ai'ticnlation  round  the  heel,  along  the  sides 
of  the  foot,  to  a  corresponding  point  on  the  opposite  side.  The  elliptic 
flap  thus  formed  is  dissected  up,  the  knife  being  carried  close  to  the  bone, 
and  the  whole  under  surface  of  the  os  calcis  thus  exposed.  A  perpen- 
dicular incision,  about  two  inches  in  length,  is  then  made  behind  the 
heel,  through  the  tendo  Achillis,  in  the  mid-line  and  into  the  horizontal 
one.     The  tendon  is  then  detached  from  its  insertion  and  the  two  lateral 


Fig.  436. — Excisioa  of  the  Os  Calcis. 


FU'.  467.— Disease  of  the  Os  Calcis. 
Foot  before  Operation  :  2.  Foot  after  Excision. 


flaps  are  dissected  up,  the  knife  being  kept  close  to  the  bones,  from  which 
the  soft  parts  are  well  cleared  (Fig.  466).  The  blade  is  then  carried  over 
tlie  upper  and  posterior  part  of  the  os  calcis,  the  articulation  is  opened, 
the  interosseous  ligaments  are  divided,  and  then,  by  a  few  touches  with 
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the  point,  the  bone  is  detached  from  its  connections  with  the  cuboid. 
This  bone,  together  with  the  astragalus,  must  then  be  examined  ;  and  if 
any  disease  be  met  with,  the  gouge  should  be  applied.  Should  ankylosis 
have  taken  place  between  the  os  calcis  and  the  astragalus,  as  I  have 
found  in  one  case,  the  bones  may  readily  be  divided  by  means  of 
Butcher's  saw.  By  this  operation  all  injury  to  the  sole  is  avoided  ;  and 
the  open  angle  of  the  wound  being  the  most  dependent,  a  ready  outlet 
is  afforded  for  the  discharges. 

The  drawing  (Fig.  467)  gives  an  excellent  representation  of  the  state 
of  the  foot  of  a  girl  before  and  after  the  excision  of  a  diseased  os  calcis 
— a  somewhat  flattened  but  most  useful  foot  resulting. 

Subperiosteal  Excision — Oilier  has  described  a  mode  of  removing 
the  OS  calcis,  in  such  a  wa}^  that  the  periosteum  may  be  preserved  so  as 
to  allow  the  regeneration  of  the  bone.  A  curved  incision,  commencing 
on  the  outside  of  the  tendo  Achillis,  at  the  level  of  the  ankle-joint,  is 
carried  down  as  far  as  the  external  tuberosity  of  the  os  calcis,  and  thence 
along  the  side  of  the  foot  as  far  as  the  posterior  end  of  the  fifth  meta- 
tarsal bone.  The  flaps  being  raised,  the  periosteum  and  tendo  Achillis 
are  separated  from  the  bone,  which  is  then  further  denuded  of  its  perios- 
teum as  far  as  can  be  reached  :  the  ligamentous  attachments  are  divided, 
and  the  bone  is  removed.  In  fact,  in  caries  of  the  os  calcis,  it  may  often 
be  found,  as  in  performing  Syme's  amputation,  that  the  thickened  peri- 
osteum strips  off'  the  softened  and  carious  bone  as  readily  as  the  peel 
off  an  orange ;  hence  a  formal  process  of  dissection  is  scarcely  needed. 

History  and  Results. — Excision  of  the  os  calcis  is  a  very  successful 
operation.  It  seems  to  have  been  fii"st  performed  by  Monteggia  in  1813 ; 
the  result  appeared  promising,  when  the  patient  died  of  scrofulous  dis- 
ease. The  operation  then  fell  into  abeyance  for  twenty-four  years,  when 
Robert,  in  183t,  in  a  case  of  necrosis  of  the  bone,  removed  the  diseased 
portion,  leaving  the  healthy  peripheral  layer.  The  same  Surgeon,  in 
1844,  in  a  case  of  caries,  removed  the  whole  bone  with  the  exception  of 
its  upper  articular  surface  and  the  inner  side  of  the  body.  Greenhow 
of  Newcastle,  in  this  country,  and  Rigaud,  in  France,  appear  to  have 
been  the  first  Surgeons  who  successfully  excised  the  whole  of  the  os 
calcis.  Their  cases  both  occurred  in  1848  ;  and  since  that  time  the  ope- 
ration has  been  performed  in  a  large  number  of  cases  in  this  country 
and  in  America,  and  established  as  one  of  the  many  important  develop- 
ments made  by  Conservative  Surgery  in  late  years.  In  France,  it  seems 
to  have  met  with  little  favor,  though  it  has  been  successfully  performed 
there  in  several  instances  by  Oilier,  Giraldes,  and  some  other  Surgeons. 
Guerin  says  that  the  operation  should  not  be  attempted :  and  gives  as 
his  only  reason  for  describing  the  operative  procedure,  that  English  Sur- 
geons have  not  feared  to  undertake  it. 

Folaillon,  of  Paris,  in  an  able  article  written  in  1869,  with  the  object 
of  advocating  the  performance  of  the  operation,  has  collected  the  records 
of  64  cases.  Of  these  he  sets  aside  9,  of  which  he  has  not  been  able  to 
find  sufficiently  accurate  statements  as  to  the  result.  Of  the  remaining 
55,  39  were  successful — this  term  implying  that  the  patients  were  enabled 
afterwards  to  walk  without  artificial  apparatus  or  support.  Of  the  re- 
maining 16,  in  6,  crutches  or  other  apparatus  were  necessary;  in  T,  sub- 
sequent amputation  was  demanded  on  account  of  return  of  the  disease 
or  inutility  of  the  foot;  and  there  were  3  deaths.  Resection  of  the 
entire  bone — in  a  few  cases  with  other  portions  of  the  tarsus — appears 
to  have  been  performed  in  39  of  the  55  cases  ;  of  these,  30  were  alto- 
gether successful ;  in  4,  artificial  support  was  necessary;  2  required  sub- 
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sequent  amputation  ;  and  3  diod.  The  operation,  accordinir  to  Polailloii, 
lias  been  more  snccessl'iil  in  ciiildren  tlinn  in  adults.  He  states  that,  ol 
12  eases  under  10  years  old,  all  were  sueoesst'ul ;  between  the  ages  of  10 
and  20,  there  were  14  successful  cases,  and  3  failures;  between  20  and 
30,  1  successes  and  9  failures ;  and  between  30  and  40,  6  successful  cases 
and  3  failures.  Reproduction  of  the  bone  occurred  in  12  cases  ;  11  being 
in  individuals  under  20  years  of  age. 

The  Astragalus  is  situated  in  a  position  of  great  surgical  impor- 
tance. Articulating  with  the  malleolar  arch  above,  with  the  calcaneum 
below,  and  with  the  scai)hoid  in  front — forming,  as  it  were,  the  keystone 
of  the  foot — it  is  perfectly  evident  that  any  morbid  action  commencing 
in  it  is  very  likel}'  to  spread  to  and  involve  all  the  more  important  struc- 
tures of  the  foot.  Seldom,  indeed,  does  disease  originating  in  this  bone 
long  remain  confined  to  it;  and,  so  far  as  my  experience  goes,  gouging 
o|)erations,even  if  |)erformed  at  an  early  period,  are  rarely  of  much  bene- 
fit, the  morbid  action  continuing  to  extend  notwithstanding  their  em- 
ployment. Indeed,  in  diseased  astragalus,  I  believe  that  excision  ought, 
as  a  rule,  to  be  practised  in  preference  to  gouging,  contrary'-  to  what  is  the 
case  in  the  calcaneum. 

Disease  primarily  originating  in  the  astragalus  may  spread  in  three 
directions  :  upwards  into  the  ankle-joint,  downwards  to  the  calcaneum, 
and  forwards  to  the  scaphoid,  and  thence  through  the  large  anterior 
synovial  membrane  to  the  rest  of  the  tarsal  bones.  The  treatment  will 
vary  according  to  the  direction  and  extent  of  the  disease.  It  may  be 
arranged  under  four  iieads. 

1.  When  the  aatvagalus  alone  in  diseased^  we  find  what  is  seen  in  the 

drawing  (Fig.  468),  which  z-ep- 
resents  the  foot  of  a  boy  whose 
astragalus  I  excised — swelling 
just  in  front  of  the  malleolar 
arch,  with  fistulous  openings 
leading  down  to  the  diseased 
astragalus ;  the  anterior  part 
of  the  foot  and  the  heel  being 
quite  sound.  If  the  morbid 
action  be  limited  to  the  outer 
side  of  tlie  bone,  or  to  its  liead, 
it  is  possible  that,  by  freely  opening  up  the  sinuses  and  applying  the 
gouge,  the  caries  ma}'  be  entirely  removed.  But  this  operation  is  not 
so  satisfactory  here  as  elsewhere  in  the  foot,  as  it  is  by  no  means  easy 
to  avoid  opening  the  astragalo-scaphoid  articulation  ;  and  if  this  be 
done,  disease  will  almost  inevitably  extend  through  the  tarsal  articula- 
tions. Excision  of  the  astragalus  alone,  though  sometimes  required  for 
disease,  is  perhaps  more  frequently  called  for  in  those  cases  of  compound 
dislocation  in  which  the  bone,  having  been  thrown  out  of  its  bed,  even- 
tually becomes  carious  or  necroses. 

The  operation  of  excision  of  the  whole  of  the  astragalus  for  disease 
may  be  done  as  follows.  A  curved  incision,  from  four  to  six  inches  in 
length,  should  be  made  immediately  behind  the  outer  malleolus,  and  car- 
ried forward  on  the  outer  part  of  the  dorsum  of  the  foot  to  opposite  the 
fore  part  of  the  bone.  The  divisions  of  the  external  lateral  ligament  of 
'the  ankle-joint  are  then  cut  across;  the  tendons  of  the  peroneus  brevis 
■and  tertius,  and  the  extensor  brevis  digitorum  muscle,  divided.  But 
.tiie  mass  of  extensor  tendons  in  front  of  the  foot,  with  the  dorsalis  pedis 
artery,  must  be  left  untouched.    These  should  be  drawn  forcibly  inwards. 


Fisf.  468. — Disease  of  Astragalus. 
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The  peronens  longus  tendon  may  be  drawn  backwards.  The  foot  is 
then  strongly  twisted  inwards,  the  astragalus  cleared,  and  its  ligaments 
divided  from  the  outer  side  in  succession  as  they  present  themselves. 
When  the  operation  is  done  for  disease  of  the  bone,  these  structures  will 
usually  be  more  or  less  softened  and  disorganised  ;  wiien  for  injury, 
they  will  in  a  great  measure  have  been  torn  through.  Hence,  in  actual 
operation,  the  same  steps  cannot  be  followed  so  methodically  as  may  be 
dene  on  the  dead  subject.  The  hone  must  now  be  seized  with  lion-for- 
ceps and  drawn  well  out  of  its  bed ;  the  knife  being  applied  to  any  re- 
straining structure,  but  being  used  very  carefully  towards  the  inner  side 
of  the  bone,  lest  the  {)lantar  arteries  be  wounded.  Under  this  process 
the  softened  and  carious  bone  usually  breaks  down  and  has  to  be  taken 
away  piecemeal,  or  its  neck  may  be  cut  across,  and  the  head  separately 
removed  from  its  articulation  with  the  scaphoid.  If  the  bone  have  been 
dislocated,  and  its  ligamentous  connections  thus  torn  through,  or  if  these 
have  been  disorganised  and  softened  by  disease,  it  may  readily  enough 
be  removed  as  just  described.  But  if  the  osseous  tissue  itself  be  carious 
and  softened,  and  the  ligamentous  connections  tolerably  sound,  then  the 
operation  becomes  extremelj''  troublesome,  tedious,  and  prolonged — the 
bone  breaking  down,  and  having  to  be  removed  piecemeal  by  means  of 
the  gouge  and  pliers. 

The  7-esuU  of  this  operation  is  very  satisfactory  ;  a  good  and  movable 
articulation  may  be  left  between  the  malleoli  and  calcaneum,  and  the 
limb  is  but  little  shortened.  According  to  Hancock,  of  109  cases  in 
which  the  astragalus  was  removed,  "76  recovei^ed  with  good  and  useful 
limlis  ;  secondary  amputation  was  performed  in  two,  with  one  death  ;  15 
others  died;  and  in  14  the  results  are  not  known.  The  operation  was 
performed  in  64  cases  for  compound  dislocation,  with  50  complete  reco- 
veries ;  in  20  of  simple  dislocation,  with  14  complete  recoveries;  and  in 
10  for  caries,  perfect  recovery  taking  place  in  6. 

2.  When  the  disease  has  extended  from  the  astragalus  to  the  malleolar 
arch^  excision  of  the  ankle-joi'iit  will  be  required  This  operation  may 
most    conveniently  be   performed  in  the   following  way.     A  semilunar 


Fig.  469. — Limb  after  Excision  of  tlie  Ankle-joint. 

incision,  about  four  inches  in  length,  should  be  made  along  the  outer 
and  inferior  aspect  of  the  joint,  round  the  lower  border  of  the  external 
malleolus  (Fig.  46S),  and  should  be  carried  sufficiently  forwards  to  give 
space  without  dividing  the  extensor  tendons  or  the  dorsal  artery.     A 
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perpendicular  cut  should  then  be  made  along  the  back  of  tlie  fibula.  The 
peroneal  tendons  need  not  be  divided,  but  should  be  drawn  downwards 
and  backwards;  the  lower  end  of  the  fibula  should  next  be  cut  across 
and  detached.  The  astragalus,  which  will  now  be  exposed,  should  then 
be  sepai'ated  from  its  connections,  which,  if  they  be  much  diseased,  may 
usually  be  readily  done.  If  not  deeply  affected,  it  will  be  more  firmly 
held,  and  should  then  be  cut  across  with  pliers,  and  each  fragment  lifted 
out  of  its  bed  with  gouge  or  pliers.  The  foot  may  next  be  well  drawn 
to  the  inner  side,  and  the  lower  end  of  the  tibia  carefully  isolated;  the 
knife  being  used  with  great  caution,  and  kept  close  to  the  bone,  lest  the 
posterior  tibial  artery  be  injured.  When  the  ligamentous  structures 
attached  to  the  bone  have  been  separated,  the  inner  malleolus  is  cut  off 
with  bone-forceps,  and  as  much  as  necessary  of  the  lower  end  of  the  tibia 
removed  by  a  gouge  or  chain-saw.  Should  there  be  any  disease  of  the 
articular  surfaces  of  the  calcaneum  or  scaphoid,  this  must  be  gouged 
away.  The  part  should  then  be  lightly  dressed,  and  the  limb  placed  on 
a  Liston's  splint. 

3.  When  the  disease  has  extended  from  the  astragalus  upwards  into 
the  malleolar  arch^  and  downwards  into  the  calcaneum^  the  line  of  prac- 
tice will  depend  on  the  extent  of  the  implication  of  the  os  calcis.     If  the 


Fig.  470. — Excision  of  Astragalus.  1.  Foot  before  Operation.  2.  Foot  six  months  after  the 
Removal  of  the  Malleolar  Arch,  both  Malleoli,  the  Astragalus,  aud  a  portion  of  the  Upper  Surface  of 
tee  Calcaneum. 

greater  part  or  the  whole  of  this  be  involved,  no  resource  is  left  but 
amputation — resection  not  leaving  a  useful  foot.  If,  however,  the  cal- 
caneum be  only  partly  involved,  its  upper  surface  only  being  affected,  a 
great  deal  maybe  done  by  conservative  surgery.    Tlie  treatment  in  such 
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cases  consists,  generally,  in  removing  the  astragalus  from  its  bed,  and 
gouging  away  any  diseased  bone  which  may  exist  either  on  the  upper 
surface  of  the  calcaneura  or  on  the  under  surface  of  the  malleolar  arch. 
Very  large  portions  of  bone  may  be  removed  from  this  situation.  I  have 
taken  away  the  whole  of  the  malleolar  arch  and  astragalus,  and  gouged 
out  the  upper  surface  of  the  os  calcis  very  freely  ;  and  yet  the  patient 
has  recovered  with  a  strong  and  movable  foot,  but  very  little  shortened 
or  deformed. 

The  accompanying  cuts  (Fig.  470)  are  taken  from  a  young  man  on 
whom  I  performed  the  operation  just  described.  The  foot  is  perfectly 
useful  and  strong,  and  the  false  joint  at  the  ankle  movable.  There  are 
cases,  however,  in  which  we  find  that  the  disease  has  extended  so  far 
beyond  its  primary  seat,  that  amputation  rather  than  resection  is 
required.  But,  in  the  majority  of  instances,  removal  of  the  astragalus 
and  gouging  away  the  upper  surface  of  the  calcaneum  will  suflQce. 

The  result  of  excision  of  the  tibio-tarsal  articulation  is  generally  good. 
Spillman  sa3^s  that  of  *73  cases  50  were  successful.  Among  these,  the 
outer  malleolus  was  removed  in  22,  one  of  which  required  secondary 
amputation,  and  4  died.  This  leaves  51  cases  of  removal  of  the  tibio- 
tarsal  joint  ;  in  12  of  these,  the  disease  was  of  traumatic  origin,  and  the 
operation  was  successful  in  11 ;  in  3t  it  was  constitutional,  and  of  these 
22  recovered,  7  died,  7  required  secondary  amputation,  and  in  one  the 
disease  continued  two  years  after  the  operation. 

4.  If  the  disease  have  extended  from  the  astragalus  to  the  scaphoid^ 
and  thence  into  the  anterior  range  of  tarsal  joints^  the  foot  will  have 
become  so  extensively  disorganised,  that  partial  resection  will  be  of 
little  or  no  service;  and  disarticulation  at  the  ankle-joint  should  be 
practised. 

Excision  of  the  Cuboid  Bone,  either  in  whole  or  in  part,  may  be 
required.  Partial  excision  is  here  done  with  the  gouge.  When  the 
whole  of  the  bone  is  taken  awa}^,  the  fifth  metatarsal  bone  with  the  little 
toe  will  probably  also  require  removal.  This  may  be  done  by  making 
the  flap,  as  depicted  in  Fig.  41,  vol.  I.,  only  commencing  tiie  incision 
about  an  inch  further  back,  opposite  the  calcaneo-cuboid  articulation, 
and  opening  this  instead  of  the  metatarso-cuboid. 

The  Scaphoid.  Bone  is  very  commonly  the  seat  of  primary  disease ; 
and,  as  this  bone  is  connected  in  front  with  the  large  tarsal  synovial 
membrane,  and  posteriorly  with  that  which  is  common  to  the  calcaneo- 
astragaloid  and  astragalo-scaphoid  articulations,  the  greater  part  of  the 
tarsus  is  apt  to  become  speedily  involved  in  the  morbid  action.  It 
stands,  indeed,  next  to  the  astragalus  in  its  power  of  implicating  a  great 
extent  of  the  foot  when  diseased.  The  extent  of  this  implication  is  such, 
that  excision  of  the  primarily  diseased  bone  would  probabl}^  seldom  be 
attended  by  much  benefit,  and  Chopart's  amputation  or  disarticulation 
at  the  ankle-joint  becomes  necessary.  Next  to  disease  of  the  astragalus, 
I  look  upon  strumous  inflammation  and  caries  of  the  scaphoid  as  most 
destructive  to  the  integrity  of  the  foot. 

When  the  Cuneiform  Bones  are  the  seat  of  caries,  it  will  generally 
be  found  that  the  middle  cuneiform  is  the  bone  primarily  affected. 
The'nce  the  disease  extends  to  tlie  lateral  ones,  or  to  the  bases  of  the 
second  and  third  metatarsal  bones  (Fig.  471).  In  such  cases  the  ante- 
rior tarsal  synovial  membrane  usually  becomes  extensivel}'^  implicated, 
and  Chopart's  amputation  will  be  required.  But  if  the  morbid  action 
continue  to  be  limited  to  the  middle  cuneiform  and  the  contiguous  meta- 
tarsal bones,  and  the  patient's  general  health  be  good,  removal  of  the 
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Fig.  471. 


-Disease  of  Cuneiform 
Bones. 


diseased  osseous  structures  by  the  gouge,  witli 
extraction  of  the  carious  cuneiform,  may  be 
attended  by  successful  results. 

Excision  of  more  than  one  of  the  Tar- 
sal Bones  is  sometimes  required  in  chronic 
disease,  and  may  leave  an  excellent  and  useful 
limb.  No  formal  rules  for  the  operation  can 
be  laid  down  ;  the  course  of  proceeding  must 
depend  on  the  nature  of  the  case  and  the  judg- 
ment of  the  Surgeon.  In  a  lad  who  was  many 
years  since  under  my  care  with  ver}^  extensive 
and  chronic  disease  of  these  parts,  I  removed 
the  lower  three  inches  of  the  fibula,  and  gouged 
away  considerable  portions  of  the  end  of  the 
tibia  and  of  the  astragalus,  calcaneum,  and  cu- 
boid— removing  a  whole  handful  of  carious 
bone;  yet  a  perfect  cure  resulted,  the  patient 
recovering  with  a  strong  and  useful  foot.  The 
OS  calcis  and  astragalus  have  been  both  success- 
fully removed  by  T.  Wakley  in  1848,  and  by 
Watson  of  Edinburgh  ;  and  the  os  calcis,  al- 
most the  whole  astragalus,  and  a  part  of  tlie  scaphoid,  by  Nicholls  of 
Chelmsford.  Mulvany.  in  a  case  of  disease  of  tlie  tarsus  consequent  on 
compound  dislocation,  removed  the  greater  part  of  the  scaphoid,  half 
the  OS  calcis,  all  the  astragalus,  and  the  lower  end  of  the  tibia.  Fayrer 
removed  the  articular  ends  of  the  tibia  and  fibula,  the  os  calcis,  astraga- 
lus, and  scaphoid  for  disease,  in  a  boy  9  years  old;  and  Lehmann  of 
Polzin,  in  a  case  of  caries  in  a  man  aged  40,  removed  by  subperiosteal 
excision  the  entire  os  calcis,  the  astragalus,  and  the  scaphoid  bones,  the 
foot  having  a  perfectly  normal  appearance  three  months  after  the  opera- 
tion, and  the  patient  being  able  to  walk  well,  without  a  stick. 

In  infants  and  very  young  children,  disease  of  the  tarsal  articulations 
and  even  bones  may  often  be  recovered  from,  without  the  necessity  of 
having  recourse  to  operation,  by  attention  to  the  child's  general  health, 
and  by  giving  the  part  rest. 

Tlie  Malleoli  alone  seldom  require  resection.  Should  either  of  them 
do  so,  the  operation  may  readily  enough  be  accomplished,  in  the  outer 
malleolus,  by  dividing  the  bone  with  cutting-pliers  ;  but  in  the  inner 
malleolus,  more  care  is  required  in  avoiding  the  flexor  tendons,  the 
artery,  and  nerve,  and  the  bone  had  better  be  cut  across  with  a  chain- 
saw.  The  removal  of  the  outer  malleolus,  or  rather  of  the  lower  end 
of  the  fibula,  is  apt  to  be  followed  by  a  tendency  to  twist  of  the  foot 
outwards — in  fact,  to  a  kind  of  valgus. 

The  Metatarsal  Bones  vrith  their  Toes  occasionally  require  re- 
moval. This  is  more  particularly  the  case  with  the  first  and  the  fifth 
(p.  100,  vol.  I.).  The  middle  metatarsal  bones  cannot  advantageously  be 
taken  away,  leaving  merely  the  first  and  last;  but  the  two,  three,  or 
even  the  whole  four  of  the  external  metatarsal  bones  may  be  resected  in 
earl}^  life,  and  a  useful  foot  left.  Aston  Key  has  recorded  a  case  in 
which,  in  consequence  of  injury,  he  amputated  the  four  outer  metatarsal 
bones,  the  cuboid,  and  the  external  and  middle  cuneiform,  leaving  merely 
the  lines  of  bones  supporting  the  great  toe.  The  first  metatarsal  bone 
was  left,  supported  only  by  the  slender  articular  surface  of  the  internal 
cuneiform  ;  but  it  soon  got  firmer  attachments,  and  a  very  good  foot  re- 
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suited,  by  whicli  the  patient  retained  in  a  great  measure  his  elasticit^^  of 
tread. 

The  Phalanges  and  Articulations  of  the  Toes  seldom  require 
resection  ;  as  a  general  rule,  their  amputation  is  preferable.  Tlie  only 
case  with  which  I  am  acquainted  in  which  resection  of  the  phalanx  is 
required,  is  when  an  exostosis  has  formed  under  the  nail  of  the  toe, 
pushing  it  up :  here  the  removal  of  that  portion  of  bone  from  wiiich  it 
springs  is  tlie  best  course  to  pursue. 

The  Great  Toe  not  unfrequently  requires  removal,  in  whole  or  in 
part;  but,  as  it  enters  largely  into  the  formation  of  tlie  arch  of  the  foot, 
no  more  of  it  should  be  taken  away  than  is  absolutely  necessary.  It  is 
especially  of  importance  that  the  ball  of  the  great  toe,  if  possible,  be 
preserved ;  and  occasionally  this  may  be  effected  by  excision  of  the 
metatarso-phalangeal  articulation  rather  than  by  the  amputation  of  the 
member.  With  regard  to  the  removal  of  the  toe  and  its  metatarsal  bone, 
I  must  refer  to  p.  100,  vol.  I.  When  it  is  practicable,  the  proximal  end 
of  the  bone  should  be  saved,  in  order  that  the  insertion  of  the  tendon  of 
the  peroneus  longus  may  be  preserved. 

AMPUTATION  IN  JOINT-DISEASES. 

In  those  cases  in  which  excision  of  the  diseased  joint  is  not  advisable, 
in  consequence  of  the  acute  character  of  the  articular  disease,  the  exist- 
ence not  only  of  considerable  suppuration  but  of  great  local  and  consti- 
tutional irritation,  or  the  peculiar  nature  of  tiie  joint  affected,  amputation 
may  be  the  sole  resource  left  to  the  Surgeon.  It  is  especially  in  articular 
disease  of  the  fingers  and  toes,  of  the  tarsus,  carpus,  ankle,  and  knee, 
that  this  opei'ation  is  required  ;  and  though  it  is  much  less  frequently 
practised  now  than  formerly,  yet  the  cases  of  destructive  disease  of  joints 
lequiring  amputation  are  amongst  the  most  frequent  in  operative  sur- 
gery, and  will  doubtless  continue  to  be  so.  The  Surgeon,  however,  must 
be  careful,  whilst  he  avoids  continuing  to  make  ineffectual  attempts  to 
save  the  limb  at  the  great  hazard  of  the  patient's  life,  not  to  amputate 
until  it  is  clear  that  all  other  means  have  failed  ;  the  patient  continuing 
to  lose  ground  so  that  a  further  perseverance  in  local  and  constitutional 
treatment  would  probably  end  in  his  death,  excision  not  being  prac- 
ticable. So  far  from  amputation  being  an  opprobrium  to  surgery  in 
such  cases  as  these,  I  look  upon  it  as  one  of  the  greatest  triumphs  of 
our  art,  that  by  a  simple  and  easy  operation,  which  removes  the  spoiled 
and  useless  limb,  the  life  of  the  patient  may  be  saved,  and  his  health 
speedily  restored. 

In  amputating  in  cases  of  chronic  joint-disease,  where  the  limb  has 
been  the  seat  of  prolonged  suppuration,  it  will  be  found,  just  as  in  cases 
of  many  secondary  amputations  after  injuries,  that  the  condition  of  the 
muscles  of  the  limb  is  peculiar.  Instead  of,  as  in  cases  of  primary  am- 
putation, being  dark  in  color  and  retracting  forcibly  and  unequally  when 
cut  across,  they  will  be  found  to  l)e  pale,  soft,  flabby,  and  retracting  but 
little,  if  at  all;  resembling  in  this  respect  the  muscles  in  a  dead  body, 
with  the  intermuscular  areolar  tissue  often  infiltrated.  In  consequence 
of  this  alteration  in  their  structure  and  physiological  properties,  the 
flaps  need  not  be  cut  so  long  in  amputation  for  chronic  suppurative  joint- 
disease  as  in  cases  of  primary  amputation. 

Circumstances   influencing   Mortality The   mortality  after 

amputation  for  joint  diseases  is  especially  influenced  by  three  conditions: 
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viz.,  the  Seat  of  the  Operation,  the  Acute  or  Chronic  Character  of  the 
Disease,  and  the  Constitutional  Condition  of  the  Patient. 

The  influence  of  the  seat  of  operation  has  already  been  discussed  at 
p.  78,  vol.  I. 

The  duration  of  the  diseafie  exercises  a  most  important  influence, 
especially  in  the  larger  joints — more  particularly  the  knee.  As  a  general 
rule,  it  may  be  stated  that,  the  more  acute  the  suppurative  destruction 
of  a  joint,  the  less  successful  is  the  amputation  of  the  limb  likely  to  be; 
pyaemia  and  low  secondary  inflammation  being  especially  apt  to  super- 
vene.    (See  p.  81,  vol.  I.) 

In  very  acute  cases,  the  Surgeon  ought  to  evacuate  the  pus  by  means 
of  free  incisions,  and  endeavor  to  delay  the  necessity  of  amputation 
until  the  active  suppurative  stage  has  passed,  and  the  afl"ection  has  sub- 
sided into  a  chronic  form.  In  chronic  cases,  the  success  of  amputation 
is  very  great.  It  commonly  happens  that  a  patient  who  has  been  racked 
with  pain,  and  been  wasting  in  body  for  weeks  before  the  local  source  of 
irritation  was  removed,  sleeps  soundly  the  night  after  the  operation,  and 
rapidly  gains  flesh  and  strength. 

In  determining  upon  the  advisability  of  resecting  a  diseased  joint  or 
of  amputating  the  limb,  the  Surgeon  must  be  guided  not  only  by  the 
amount  of  disease  in  the  articulation,  but  by  the  constitutional  condition 
of  the  patient.  In  amputation  the  chief  dangers  are  immediate — from 
shock,  or  secondary  haemorrhage.  In  excision  the  shock  is  not  so  severe, 
in  consequence  of  the  incision  being  farther  from  the  trunk,  and  through 
comparatively  superficial  and  unimportant  parts  ;  no  large  blood-vessels, 
nerves,  or  even  muscles  are  divided,  and  there  is  no  danger  of  secondary 
haemorrhage.  But  in  excision  the  dangers  are  chiefly  remote  ;  the  sup- 
purative process  is  long  continued,  and  the  discharge  of  pus  abundant ; 
the  patient  may  consequently  not  have  sufficient  constitutional  power  to 
carry  him  through.  So  far  as  erysipelas  and  pysemia  are  concerned,  the 
danger  is  probably  the  same  in  both  operations.  In  addition  to  this,  it 
must  be  borne  in  mind  that  a  patient  will  often  consent  to  have  a  joint 
or  bone  excised  who  would  not  agree  to  part  with  a  limb. 

As  phthisis  not  unfrequently  co-exists  with  the  advanced  forms  of 
strumous  joints,  the  question  of  amputation  under  these  circumsiances 
becomes  one  of  very  considerable  importance.  If  the  phthisis  be  rapidly 
progressing,  and  there  be  a  strong  hereditary  tendency  to  the  disease, 
or  if  it  have  advanced  to  softening  of  the  lung  and  the  formation  of 
vomica,  it  will  be  useless  to  operate.  If,  however,  the  phthisis  be  but 
slight  and  incipient,  and  be  apparently  due  to  the  local  irritation  of  and 
discharge  from  the  diseased  joint,  to  the  confinement  to  bed  that  this 
necessitates,  and  to  the  general  deprivation  of  health  that  ensues,  ampu- 
tation may  not  only  be  safely  but  advantageously  practised ;  and  I 
have  performed  it  in  many  such  cases  to  the  manifest  advantage  of  the 
patient. 
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CHAPTER    L. 

DISEASES  OF  THE  SPINE, 

SPINA  BIFIDA. 

It  occasional]}'  happens  that,  from  congenital  malformation  and  arrest 
of  development,  the  spinous  |)roeesses  of  some  of  tlie  vertebrae  are  defi- 
cient, and  their  laminae  either  absent  or  separated  ;  in  consequence  of 
which  the  meninges  of  the  spinal  cord  are  unprotected,  and  project 
through  the  aperture  in  the  bones,  giving  rise  to  a  tumor  at  the  part 
where  the  arrest  of  development  in  the  osseous  structures  occurs. 

Characters. — The  tumor  is  usually  oval,  its  long  axis  corresponding 
with  that  of  the  spine.  It  generally  varies  in  size,  from  that  of  a  wal- 
nut to  an  orange;  but  occasionally  it  attains  an  immense  bulk,  equal  to 
that  of  a  child's  head.  In  some  cases  the  tumor  is  lobulated,  having  an 
imperfect  septum  stretching  across  it*;  in  other  instances  two  or  more 
of  these  tumors  have  been  met  with  in  the  spine.  The  skin  covering  it 
is  usually  of  its  normal  color;  but  when  the  tumor  %of  considerable 
size,  it  may  be  thin  and  have  a  bluish  or  congested  appearance,  and 
present  a  certain  degree  of  transparency.  In  these  circumstances,  ulce- 
ration from  distension  and  thinning  of  the  skin  may  eventually  take 
place.  On  examining  the  tumor,  which  is  hard,  tliough  elastic  when 
the  child  is  held  upright,  it  will  be  found  that  it  becomes  soft  when  the 
child  is  laid  horizontally.  It  sometimes  becomes  tense  during  expira- 
tion, and  softer  during  inspiration.  In  some  cases  fluctuation  is  per- 
ceptible, and  by  pressure  the  bulk  may  be  lessened. 

Spina  bifida  may  be  met  with  in  any  part  of  the  vertebral  column  ;  it 
is,  however,  almost  invariably  found  in  the  lumbar  region,  the  cases  in 
which  it  appears  higher  up  being  of  rare  occurrence;  instances  of  the 
kind  are,  however,  mentioned  by  Cruveilhier.  When  it  occurs  higher  up, 
in  the  cervical  or  upper  dorsal  region,  it  has  been  found  that  tl)e  spinal 
cord  and  nerves  are  usually  adherent  to  the  walls  of  the  tumor;  in  the 
lumbar  region  this  is  not  the  case. 

The  tumor  is  distended  by  the  cerebro-spinal  fluid,  which  is  charac- 
terised by  its  clear  limpid  appearance,  by  its  low  specific  gravity  (1003 
to  1006  being  the  average),  and  by  its  containing  merely  a  trace  of  albu- 
men, a  considerable  quantity  of  chloride  of  sodium,  and  a  trace  of  sugar. 

Prognosis. — The  prognosis  of  spina  bifida  will  depend  upon  the  size 
of  the  tumor,  on  the  condition  of  the  skin  covering  it,  and  on  its  situa- 
tion. If  it  be  of  small  size,  with  healthy  integumental  investment,  and 
without  a  tendency  to  increase,  the  patient  may  live  to  an  adult  age, 
provided  care  be  taken  to  protect  the  tumor.  If  of  large  size,  it  is  gene- 
rally fatal,  the  child  usuall}'  dying  at  an  enrly  age  of  convulsions.  In 
other  instances  the  tumor  increases  in  size,  the  skin  covering  it  becomes 
thin  and  red,  ulcerates,  and  gives  way,  and  death  results  from  spinal 
meningitis.  Upon  the  whole,  it  may  be  stated  as  a  general  rule,  that 
spina  bifida  is  more  dangerous  the  higlier  it  is  placed  on  the  spine. 

Treatment. — In  the  treatment  of  spina  bifida,  the  line  of  practice 
must  be  determined  by  the  size  of  the  tumor  and  by  the  condition  of 
the  skin  coverinjr  it. 
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Fig.  472. — Large  Spina  Bifida 
cured  by  tapping  and  pressure 


When  the  tumor  is  very  larg(3,  and  the  skin  covering  it  has  become 
reddened,  showing  a  tendency  to  give  way,  tapping  and  compression 
combined  offer  the  only  chance  of  safety.  The 
case  from  which  the  accompanying  drawing  is 
taken  was  cured  in  this  way.  It  was  that  of  a 
3'Oung  girl.  At  birth  the  tumor  protruding 
through  the  spina  bifida  was  small,  but  it  gra- 
dually increased  in  size,  until  at  the  age  of 
thirteen  it  had  attained  the  following  dimen- 
sions : — Circumference  at  base  25  inches;  length 
over  greatest  convexity  19  inches;  breadth  14|- 
inches.  The  tumor  occupied  the  lum bo-sacral 
region,  and  stretched  over  both  gluteal  regions. 
It  was  tense  and  translucent;  the  skin  red- 
dened, very  thin,  and  becoming  darkly  con- 
gested at  the  more  prominent  part,  evidently  in 
imminent  dauger  of  bursting.  Health  excel- 
lent ;  development  good.  I  tapped  the  tumor 
and  drew  off  101  ounces  of  cerebro-spinal  fluid. 
When  emptied,  an  aperture  1^  inch  long  and 
three-quarters  of  an  inch  broad,  could  be  felt  at 
the  lower  lumbar  and  upper  sacral  regions  to 
the  left  of  the  mesial  line.  The  parts  were  well 
padded  with  cotton-wool  and  supported  by  an  elastic  bandage.  No  ill 
effects  followed  the  tapping.  This  was  repeated  nine  times  in  eighteen 
weeks,  985  ounces  in  all  of  clear  cerebro-spinal  fluid  being  drawn  off; 
the  largest  tapping  amounted  to  120  ounces;  the  smallest  to  93.  After 
each  tapping,  methodical  compression  was  employed.  The  ninth  tap- 
pino-  was  followed  by  signs  of  irritation  in  the  lining  membrane  of  the 
tumor,  which  became  greatly  thickened,  evidently  by  plastic  deposits. 
Slight  spinal  meningitis  with  a  tendency  to  opisthotonos  and  convul- 
sive movements  came  on,  but  passed  off.  The  sac  did  not  refill ;  and, 
the  skin  covering  it  being  thickened  and  corrugated,  the  patient  soon 
completely  recovered,  and  is  now— four  years  after  the  last  operation — 
strong,  healthy,  and  active.  Cabral  of  Lisbon  operated  successfully  by 
tapping  and  pressure  in  a  case  of  spina  bifida  on  a  child  a  month  old. 

In  cases  in  which  the  child  is  otherwise  healthy  and  strong,  the  tumor 
small,  with  sound  skin  covering  it,  and  in  which  little  pain  or  inconven- 
ience arises  from  pressure  on  it,  means  may  be  adopted  for  relieving  or 
possibly  even  curing  the  deformity. 

In  these  circumstances,  bearing  in  mind  that  the  disease  is  not  neces- 
sarily fatal,  we  shall  probably  best  consult  the  welfare  of  the  child  by 
abstaining  from  all  operative  interference,  and  merely  protecting  the 
tumor  with  a  piece  of  leather  or  a  layer  of  cotton-wool.  If  it  be  thought 
desirable  to  attempt  a  cure,  the  simplest  mode  is  to  employ  pressure  on 
the  tumor,  by  means  of  a  compress  and  bandage;  or,  what  is  better,  an 
air-pad,  similar  to  those  used  for  umbilical  hernia,  and  kept  in  place  by 
an  India-rubber  band.  In  addition  to  pressure  exercised  in  this  way, 
the  recommendation  of  Sir  A.  Cooper  may  be  followed,  and  the  tumor 
punctured  from  time  to  time  with  a  small  trochar;  care  being  taken, 
however,  to  prevent  the  ulceration  of  the  punctures,  by  covering  them 
with  collodion.  In  this  way,  by  tlie  combination  of  puncture  and  com- 
pression, cases  have  been  cured.  Gradually  applied  lateral  compression 
has  been  successful  in  a  few  cases.  Thus  Wilson  removed  the  tumor 
by  the  gradual  pressure  of  a  clamp  applied  to  its  base,  and  keeping  the 
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parts  in  close  apposition  by  means  of  tliis  instrument,  so  as  to  prevent 
tlie  entrance  of  air,  and  the  consequent  occurrence  of  spinal  meningitis. 
In  this  case  tiie  tumor  was  as  lai'ge  as  an  orange,  and  not  pedunculated. 
If  it-  have  a  narrow  base,  the  prospect  of  cure  by  this  means  will  be 
better.  Beynard  and  Latil  aiiplied  compression  successful!}'  by  means 
of  threads  passed  through  quills  or  small  wooden  tubes,  and  gradually 
tiglitened.  All  other  plans  of  treatment,  by  which  the  tumor  is  opened, 
and  the  air  allowed  to  enter  it,  are  fraught  with  danger,  and  will,  I  be- 
lieve, be  inevitably  followed  by  the  death  of  the  child,  from  inflammation 
of  the  meninges  of  the  cord,  and  convulsions.  In  fact,  as  a  general  rule, 
operations  for  the  removal  of  the  tumor  are  to  be  condemned.  I  have 
never  known  any  but  a  fatal  issue  follow  its  removal  by  the  ligature, 
scissors,  or  the  knife. 

ANGULAR  CURVATURE  OP  THE  SPINE.      POTT'S  DISEASE. 

This  disease,  which  consists,  in  its  full  development,  of  destruction  of 
the  bodies  of  the  vertebrae,  with  disintegration  of  the  intervertebral  fibro- 
cartilage,  most  commonly  occurs  in  young  children,  sometimes  but  a  few 
months  old ;  but  it  is  not  unfrequently  met  with  at  all  ages  up  to  thirty. 
It  is  always,  I  believe,  a  scrofulous  affection,  consisting  essentiallj'  in 
degeneration  of  the  fibro-cartilages  of  the  spine,  or  in  strumous  ostitis; 
sometimes,  but  far  more  rarely,  in  tubercular  infiltration  of  the  bodies  of 
one  of  the  vertebrae,  followed,  as  commonly  happens  in  this  condition, 
by  congestion,  caries,  or  necrosis  of  the  osseous  tissue  that  is  in  contact 
with,  or  is  the  seat  of,  the  deposit. 

When  we  consider  the  complicated  structure,  and  the  variety  and 
extent  of  the  movements  of  the  spinal  column,  we  cannot  but  be  sur- 
prised that  its  organic  diseases  are  so  comparatively  rare.  The  quantity 
of  osseous  tissue  that  enters  into  its  formation — a  large  portion  of  which 
is  cancellous,  and  hence  peculiarly  prone  to  caries — whether  simple  or 
tuberculous — would  mark  it  as  a  part  that  ought  to  be  peculiarlj'^  liable 
to  these  pathological  changes.  The  variety  and  extent  of  its  ligamen- 
tous structure,  of  its  fibro-cartilages,  the  articulations  betvveen  the  indi- 
vidual vertebrae,  and  between  them  and  the  ribs,  all  give  the  necessary 
elements  for  chronic  disease,  which  might  be  considered  of  probably 
frequent  occurrence  when  we  reflect  on  the  extent,  variety,  and  frequency 
of  its  movements.  But  so  admirably  is  the  column  as  a  whole  designed 
for  its  purposes,  that  it  is  much  less  frequently  the  seat  of  organic  dis- 
ease than  might  a  priori  be  supposed  to  be  possible. 

Changes  in  the  Spinal  Column. — Angular  curvature  of  the 
spine,  or  "  Pott's  disease,"  as  it  is  familiarly  called,  may  originate  in 
disease  of  two  different  structures  of  the  spinal  column;  viz.,  1,  the 
intervertebral  fibro-cartilages ;  2,  the  bodies  of  the  vertelu'se.  The  seat 
of  origin  exercises  an  important  influence  on  the  character  and  progress 
of  the  disease.  When  it  commences  in  the  intervertebral  fibro-cartilage, 
it  is  seldom  fatal,  the  disease  consisting  in  a  strumous  and  inflammatory 
softening  of  these  structures,  going  on  to  their  absorption  and  the  con- 
sequent falling  together  and  fusion  by  bony  ankylosis  of  the  bodies  of 
the  vertebrae.  In  these  cases,  abscess  seldom  or  never  occurs,  and  the 
angular  projection  is  usually  limited  to  three  vertebral  spines  at  most. 

When  the  disease  occurs  in  the  bones  of  the  spinal  column,  it  prima- 
rily originates  in  and  is  usually  confined  throughout  to  the  cancellous 
structure  of  the  bodies  of  the  vertebrae,  leaving  the  spines,  the  arches, 
and  the  articular  processes,  unaffected  ;  but  in  some  instances  even  those 
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structures  become  implicated.  The  disease  may  begin  in  two  distinct 
ways:  1,  hy  the  development  of  ordinary  strumous  osteitis;  2,  by  the 
deposit  of  tubercle  in  the  cancellous  structure  of  the  bone.  The  tubercle 
so  deposited  excites  inflammation,  and  leads  to  disintegration  of  the 
surrounding  osseous  structure.  The  disease,  whether  simple  strumous 
osteitis  or  tuberculous  caries  from  its  commencement,  attacks  the  bodies 
of  the  vertebrae,  which  are  cancellous,  in  preference  to  the  other  parts  of 
these  bones  AAdiich  are  composed  of  compact  osseous  structure.  Tlie 
bodies  of  the  affected  vertebrae  become  thin,  eroded,  and  gradually 
hollowed  out  anteriorly.  In  this  wa}'  the  bodies  of  from  three  to  six  or 
eight  of  the  vertebra  may  be  destroyed  ;  tlie  corresponding  interverte- 
bral fibro-cartilages,  which  derive  tbeir  supply  from  the  contiguous 
bones,  becoming  disorganised  as  these  undergo  destruction.  These 
changes  commonly  occur  about  the  middle  dorsal  vertebras;  if  exten- 
sive, they  may  implicate  the  upper  or  lower  dorsal,  or  upper  lumbar,  and 
give  rise  to  angular  projection  backwards  of  the  diseased  part  of  the 
spine,  corresponding  in  extent  to  the  amount  of  destruction  of  the  ver- 
tebrse  (Figs.  4T3  and  474}.     The  mechanism  of  this  excurvation,  which 


Fig.  473. — Angnlar  Curvature  of  the  Dorsal 
Spine  from  Caries  and  Ankylosis. 


Fio 


474. — Cai'ies  of  Bodies  of  Lumbar  Vertebrze  : 
no  attempt  at  Ankylosis. 


is  usually  the  most  marked  feature  in  this  disease,  is  easily  understood 
by  reference  to  the  patholog}'  of  the  affection.  The  bodies  (one  or  more) 
of  the  vertebrae,  being  thinned  and  weakened,  at  last  give  way  under 
the  pressure  of  the  weiglit  of  the  upper  part  of  the  body;  and,  the 
remains  of  the  disintegrated  bodies  being  fused  together,  the  upper  part 
bends  over,  and  the  spines  project  posteriorly.  The  degree  of  bending 
farwards  and  of  posterior  excurvation  corresponds  to  the  amount  of  the 
destruction  of  the  bodies  of  the  vertebrse.  At  the  same  time  that  the 
upper  part  bends  forwards,  the  lower  part  of  the  spine  rarely  maintains 
the  exact  position  as  it  did  in  Fig.  473.  In  the  great  majority  of  cases 
there  is  a  compensating  incurvation  just  below  the  excurvated  vertebrae. 
In  this  way  the  upper  part  of  the  body  is  carried  erect. 

The  size  of  the  angle  of  excurvation  varies  according  to  the  number 
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of  the  absorbed  vertebral  bodies  and  the  extent  of  their  disintegration. 
When  one  only  is  diseased  it  is  acute  ;  when  several,  more  obtuse  or 
open.  When  one  vertebra  only  or  cliiefly  is  diseased,  three  spinous  pro- 
cesses will  project  to  form  the  angle,  that  of  the  diseased  vertebra  being 
the  apex.  If  two  or  tliree  be  diseased,  five  spinous  processes  nsuallj'' 
enter  into  the  formation  of  the  angle  of  excurvation,  and  then  the  whole 
of  this  portion  of  the  colun)n  will  be  displaced  backwards,  giving  a 
tliickened  and  broadened  base  to  the  excurvation  in  the  lateral  direction. 
It  is  seldom  that  the  spinal  cord  becomes  compressed,  injured,  or  dis- 
eased during  the  progress  of  this  disease.  In  some  cases,  however, 
more  especially  in  adults,  and  in  those  cases  in  which  the  posterior  ex- 
curvation is  slight,  the  spine  maintaining  its  erect  position,  spinal  men- 
ingitis may  be  developed.  This  is  owing  to  the  spinal  canal  being  opened 
in  consequence  of  the  salutary  and  conservative  process  of  angular  an- 
kylosis not  having  been  sufficiently  developed.  Short  of  this,  a  certain 
amount  of  paraplegia  may  be  produced  from  partial  compression  of  the 
cord.  Effusion  into  the  sheath  of  the  cord  then  takes  place,  and,  the 
cord  itself  liecoming  softened  opposite  the  seat  of  curvature,  paraplegia 
will  be  occasioned. 

In  some  cases  the  bodies  of  the  vertebrae,  instead  of  being  carious,  are 
simply  eroded,  or  scooped  out,  leaving  a  hard,  dr\^,  and  somewhat  rough 
osseous  surface,  which  has  evidently  been  the  seat  of  chronic  osteitis. 
'J'hese  cases  are  quite  incurable ;  no  process  of  repair  taking  place. 

Symptoms. — Angular  curvature,  or  Pott's  disease  of  the  spine,  com- 
monly begins,  especially  in  children,  in  a  very  insidious  manner.  It 
usually  occurs  in  strumous  children,  and  is  generally  referred  to  a  fall 
or  blow  on  the  back.  The  first  symptom  that  most  often  attracts  atten- 
tion is  the  child's  attitude,  which  is  altered  and  very  characteristic.  The 
body  is  held  stiffly  straight  and  upright ;  it  is  neither  bent  nor  turned 
to  one  side  when  the  child  moves,  but  the  spine  is  moved  as  a  whole  and 


Fig.  475. — Natural  Curve  of  Spine. 


Fig.  476. — First  early  Change 
of  Curve  in  Angular  Curva- 
ture. 


Fig.  477.— Change  of  Curve 
of  Spine  in  Advanced  Stage 
of  Angular  Curvature. 


in  a  rigidly  fixed  manner.  The  siioulders  are  raised,  the  chin  is  thrown 
up,  and  the  toes  are  slightly  turned  in.  The  child  walks  with  great 
caution,  and  very  stiffly. 

One  of  the  earliest  symptoms  complained  of  is  often  an  ill-defined' 
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superficial  pain,  extending  round  the  trunk,  more  severe,  pcrliups,  on 
on(!  side  than  on  the  other,  and  occasionally  referred  to  the  stomach. 
After  a  time  the  child  becomes  unable  to  stand  upright,  has  a  tendency 
to  lean  the  body  forwards,  or  to  support  it  by  resting  the  hands  on  tlie 
knees,  or  seizing  hold  of  anything  that  will  serve  as  a  temporary  sup- 
port. It  will  also  be  found  that  the  patient  experiences  great  difficulty 
in  raising  himself  without  assistance  from  the  horizontal  into  the  sitting 
position,  or  in  turning  himself  sideways  in  bed  without  the  use  of  his 
arms.  On  examination,  one  or  two  of  the  spines  about  the  middle  of 
the  back  will  be  found  to  be  a  little  more  prominent  than  the  rest;  and, 
on  pressing  or  tapping  upon  them,  pain  will  be  complained  of.  The 
child  usually  becomes  stunted  in  its  growth;  and,  if  the  disease  be  not 
arrested  liy  proper  treatment,  the  patient  continues  more  or  less  hump- 
or  round-backed  for  life.  In  other  cases  the  disease  will  run  on  to  the 
formation  of  abscess,  as  will  immediately  be  described, .strumous  mani- 
festations occurring  elsewhere,  and  death  eventually  resulting. 

In  adults,  the  danger  and  the  S3'mptoms  will  vary  greatly  according 
to  the  seat  of  the  affection.  It  is  most  dangerous,  and  rapidly  fatal, 
when  the  cervical  vertebra  are  implicated;  for,  as  the 
bodies  of  these  are  shallow,  caries  readily  penetrates  to 
the  spinal  canal,  and  the  cord  or  its  membranes  may 
thus  be  irritated.  When  the  dorsal  or  lumbar  vertebrae 
become  diseased,  the  afl^ection  is  not  so  immediately 
serious  to  the  life,  as  it  may  be  to  the  figure  of  the 
patient.  In  adults  it  often  commences  with  flying  ob- 
scure pain  in  the  loins  or  back,  apparently  of  a  rheu- 
matic character,  shooting  round  the  body  or  down  the 
thighs.  On  examining  the  spine,  which  feels  weak  to 
the  patient,  and  which,  as  in  the  child,  is  incapable  of 
supporting  him  or  of  enabling  him  to  raise  or  turn 
himself  without  assistance,  tenderness  on  pressure  or 
on  tapping  will  be  experienced  at  one  point,  and  he 
will  wince  when  a  sponge  wrung  out  of  hot  water  is 
applied  to  this  part ;  although  there  may  be  no  appear- 
ance of  excurvation,  yet  the  skin  covering  it  is  hyper- 
pesthetic.  In  these  cases  of  caries  ivithout  angular 
cm^valure,  it  will  be  found  that  the  spine  has  lost  its 
natural  free  mobility  and  flexibility,  moving  fixedly, 
stiffly,  and  as  a  whole,  when  the  patient  leans  forwards 
or  sidewaj's.  The  patient,  when  laid  flat  on  his  back, 
cannot  raise  himself  into  a  sitting  position  without  the  aid  of  his  hands 
or  elbows,  and  he  cannot  turn  sharply  and  suddenly  over  upon  his  face. 
Occasionally  the  incipient  curvature,  when  it  occurs,  assumes  more  of 
a  lateral  than  of  an  angular  direction  ;  and  in  one  fatal  case  I  have  seen 
the  spine  actually  bent  backwards,  so  as  to  be  incurvated  at  the  seat  of 
disease.  In  some  rare  cases,  the  true  angular  excurvation  dependent 
on  caries  of  the  bodies  of  the  vertebrtfi  may  be  associated  with  the  ordi- 
nary lateral  curve  of  debility.  The  lower  limbs  now  become  weak,  and 
the  patient  walks  with  a  peculiar  shuffling  tottering  gait,  the  legs  being 
outspread,  and  the  feet  turned  out.  The  weakness  of  the  limbs  is  espe- 
cially marked  in  going  upstairs,  and  may  be  tested  by  directing  the 
patient  to  stand  unsupported  on  one  leg,  and  raise  the  other  so  as  to 
place  the  foot  upon  the  seat  of  a  chair,  which  he  will  probably  be  unable 
to  do.  Not  unfrequently  there  is  more  or  less  of  a  neuralgic  aflTectiou 
associated  with  the  muscular  weakness — a  species  of  neuralgic  motor 


fig.  478.— Attitude  of 
Child  ia  An.yular 
Curvature  iu  Ad- 
vanced Stage. 
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para,l3'sis  which  is  very  characteristic.  Sensation  is  not  onl}^  perfect, 
but  over-acute  in  parts,  wliilst  there  is  an  ataxic  state  of  the  muscles  of 
the  lower  extremities  wliich  presents  a  peculiar  and  ciiaracteristic  train 
of  nervous  phenomena.  Tlie  deformity  of  the  spine  may  slowly  increase  ; 
the  patient  may  become  unable  to  stand;  and  spasms  of  the  muscles  of 
the  lower  extremity  may  come  on  together  with  a  tendency  to  I'elaxation 
of  the  sphincter  ani.  and  retention  of  urine. 

Abscess  now  commonly  makes  its  appearance;  and  in  some  cases  it 
occurs  before  any  of  the  other  signs  except  pain  and  weakness  of  the 
spine,  but  certainly  before  any  deformity  has  taken  place.  When  the 
abscess  forms,  as  Stanley  has  observed,  the  pain  and  irritation  of  the 
spinal  cord  and  nerves  are  usuall^^  lessened  for  a  time. 

It  must  not,  however,  be  supposed  that  abscess  necessarily  forms  in 
all  cases.  In  children  we  often  meet  with  great  excurvation  without  any 
abscess.  In  adults,  however,  it  is  very  rare  to  see  angular  curvature 
without  suppuration.  But  the  liability  to  abscess  will  depend  not  only 
on  the  age  of  the  patient,  but  on  the  primary  seat  of  the  disease,  whether 
it  commence  in  the  intervertebral  fibro-cartilages  or  in  the  bones  of  the 
spine  ;  and,  if  in  the  vertebrjB,  on  its  origin,  whether  tuberculous  or  not. 
If  the  disease  commence  in  the  intervertebral  structures,  consolidation 
of  the  diseased  spine  will  often  take  place  without  the  formation  of 
abscess.  But  when  it  is  situated  primarily'  in  the  vertebrtB,  this  is  much 
more  doubtful ;  here,  however,  much  will  depend  on  the  I'orni  of  the  dis- 
ease. Simple  congestive  or  inflammatory  caries  of  the  spine  may  take 
place  to  a  very  considerable  extent,  and  3'et  no  suppuration  occur  ;  the 
bodies  of  the  vertebrae  undergoing  erosion  and  absorption,  and  coales- 
cing so  as  to  become  fused  together  in  one  soft  and  frialjle  mass  of  bone, 
across  wliich  i)ridges  of  osseous  tissue  are  sometimes  thrown  out,  so  as 
to  strengthen  the  otherwise  weakened  spine.  In  these  cases,  masses  of 
porcellaneous  deposit  will  not  unfrequently  be  found  intermixed  with 
and  adherent  to  the  carious  bone.  Indeed,  this  ankylosis  and  fusion  of 
the  bodies  of  the  diseased  vertebra  may  be  looked  upon  as  the  natural 
mode  of  cure  of  angular  curvature  of  the  spine  ;  the  only  way  in  which 
it  can  take  place  when  once  the  disease  has  advanced  to  any  considera- 
ble extent. 

When  abscess  forms  in  connection  with  diseased  spine,  it  is  in  most 
cases  the  result  of  the  continued  irritation  produced  b}^  the  tuberculous 
osteitis ;  and  it  may  become  the  most  prominent  and  marked  feature  of 
the  affection,  giving  rise  almost  to  a  distinct  and  independent  disease. 
The  situation  and  course  of  the  abscess  depend  mainly  upon  the  part  of 
the  spine  affected;  thus,  for  instance,  when  the  cervical  vertebrae  are 
diseased,  the  abscess  may  come  forwards  behind  the  pharynx,  and  may 
occasionall}^  extend  under  the  sterno-mastoid  muscle  to  the  side  of  the 
neck,  where  it  opens  ;  sometimes,  though  very  rare!}',  it  passes  into  the 
chest,  and  in  other  cases  down  into  the  axilla.  When  the  disease  is 
seated  in  the  dorsal  vertebrae,  it  usually  passes  forwards  under  the  pillars 
of  the  diaphragm,  down  the  side  of  the  aorta  and  the  iliac  vessels,  into 
the  ilinc  fossa,  and  then  presents  tnrough  the  abdominal  wall  above 
Poupart's  ligament ;  sometimes,  if  the  patient  be  long  kept  in  the  recum- 
bent position,  the  pus  sinks  into  the  pelvis,  and  then  passes  out  tiirough 
the  sacrosciatic  notch,  giving  rise  to  a  large  accumulation  in  the  gluteal 
region,  or  it  may  present  by  the  side  of  the  anus.  In  other  instances, 
again,  the  pus  passes  directly  backwards,  and  large  dorsal  or  lumbar 
abscesses  are  the  result.  It  is  remarkable  that  in  these  cases  of  caries 
of  the  dorsal  vertebrae  the  pus  does  not  tend  to  encroach  on  tlie  chest 
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or  the  pleural  cavity.  In  other  cases,  when  the  lower  dorsal  or  upper 
lumbar  vertebraa  are  diseased,  the  pus  enters  tlie  sheath  of  the  psoas 
muscle,  tlius  constituting  the  common  attection  termed  Psoas  Abscess, 
and,  passing  along  this,  under  Poupart's  ligament,  presents  in  the  thigh; 
or  it  ma}'^  continue  its  course  downwards,  burrowing  under  the  muscles 
of  this  region,  until  it  reaches  the  popliteal  space,  and  may  even  pass 
from  tiiis  some  distance  downwards  on  to  the  calf  or  ankle.  1  have  seen 
an  aliscess,  which  took  its  origin  in  disease  of  tlie  dorsal  vertebrte, 
opened  by  the  side  of  the  tendo  Achillis  (Fig.  74,  Vol.  I.).  In  otlier 
cases,  again,  these  abscesses  take  a  different  course;  and,  descending 
into  the  subperitoneal  areolar  tissue  of  the  pelvis,  may  present  by  the 
side  of  the  rectiim  in  the  perina^um,  or  pass  out  of  tlie  sciatic  notch,  and 
down  by  tlie  side  of  the  trochanter.  The  quantity  of  pus  contained  in 
tliese  collections  is  sometimes  enormous,  and  abscesses  of  this  descrip- 
tion attain  a  greater  magnitude  than  those  of  any  other  part  of  the  body. 
In  some  cases  the  abscess  may  follow  the  course  of  both  psoas  muscles, 
and  project  on  each  groin  at  the  same  time.  Their  true  nature  and  point 
of  origin  may  usually  be  determined  by  an  examination  of  the  spine, 
and  liy  feeling  an  impulse  on  coughing  communicated  to  their  extremest 
points  of  [jresentation.  Sometimes  fragments  of  the  carious  or  necrosed 
bone  from  bodies  of  the  diseased  vertebra  will  be  found  in  the  pus — 
more  particularly  towards  the  termination  of  the  case,  when  recovery  by 
ankylosis  is  taking  place.  In  the  patient  from  whom  Fig.  480  (p.  29t) 
was  taken,  several  fragments  of  bone  thus  came  away  in  an  abscess  that 
opened  in  the  fore  part  of  the  thigh. 

Diagnosis. — The  diagnosis  of  caries  of  the  spine  is  made  at  the  first 
sight  of  a  patient  affected  by  the  disease,  when  once  the  angular  deform- 
ity has  taken  place.  It  is,  however,  difficult  before  exeurvation  occurs, 
being  onl3'  indicated  at  this  period  by  the  existence  of  pain  in  the  back, 
and  by  some  symptoms  of  spinal  irritation.  At  this  stage  it  may  be 
mistaken  for  spinal  or  intercostal  Jieuralgia,  for  rheumatism,  or  for 
chronic  nephritis.  The  persistence,  however,  of  a  continuous  fixed  pain 
in  the  back  should  always  lead  to  a  suspicion  as  to  the  true  nature  of 
the  disease,  lest  the  grievous  error  be  committed  of  treating  as  mere 
neuralgia  or  rheumatism  what  may  turn  out  to  be  incurable  disease  of 
the  spine  itself.  Here  the  tenderness  on  pressure,  the  increased  sensi- 
bility to  the  application  of  heat  will  determine  the  seat  of  the  affection. 
The  pain  elicited  by  rotation  or  by  antero-posterior  movement  is  a  vQ\y 
valuable  symptom.  In  most  cases  pain  on  bending  liackwards  is  most 
complained  of.  The  patient  can  stoop  forwards,  but  if  bent  backwards 
suffers  much.  So  also  pressure  on  the  head  or  shoulders  greatly  in- 
creases the  pain  in  tne  part  affected.  The  shape  of  the  back  also,  as  also 
there  is  loss  of  the  natural  and  graceful  curves  of  the  spine  with  a  ten- 
dency, though  it  be  very  slight,  to  projection  of  some  of  the  spines,  the 
feeling  of  weakness  in  the  back,  the  difficult}^  in  rising  from  a  sitting  or 
horizontal  position,  in  turning,  or  in  standing  on  one  leg  unaided,  the 
loss  of  the  natural  flexibility  of  the  spine,  and  especially  the  occurrence 
of  these  symptoms  in  early  childhood  or  youth,  at  a  period  when  the 
other  diseases  rarely  (^)ccur,  and  are  still  less  rarely  persistent,  would 
lead  one  to  suspect  tlie  true  nature  of  the  affection. 

The  diagnosis  between  abscesses  localised  in  the  situations  mentioned 
and  those  arising  from  diseased  spine,  is  not  always  easy;  as  purulent 
collections  of  various  kinds  may  form  in  the  different  planes  of  areolar 
tissue  in  the  neighborhood  of  the  vertebral  column,  without  any  disease 
existing  in  it.     'Phus,  a  large  psoas  abscess  descending  in  the  sheath  of 
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the  muscle  and  presenting  under  Poupart's  ligament,  may  occur  from 
some  disease  or  irritation  of  the  areolar  or  fascial  structui'es  without  any 
disease  of  tiie  vertebras  themselves.  In  these  cases  of  simple  abscess, 
the  diagnosis  from  psoas  abscess  dependent  upon  vertebral  disease  is 
usually  easy,  as  there  will  be  an  absence  of  all  excui'vation  of  the  spine 
or  even  of  tenderness  along  it.  As  psoas  abscess  dependent  upon  ver- 
tebral caries  almost  invariably  presents  in  the  groin,  and  a  large  abscess 
in  the  groin  may  arise  from  various  other  conditions,  independently  of 
such  vertebral  disease,  the  Surgeon  must  attend  carefully  to  the  diag- 
nosis of  these  various  conditions.  Abscess  in  the  groin  may  arise  from 
the  following  causes: — 1,  from  large  lymphatic  collections  in  the  subcu- 
taneous or  intermuscular  planes  of  areolar  tissues;  2,  from  disease  of 
the  areolar  tissue  around  the  kidneys ;  3,  from  pericaecal  abscess  (on  the 
right  side  only);  4,  from  iliac  abscess,  whether  forming  merely  in  the 
iliac  fascia,  or  dependent  on  disease  of  the  pelvic  bones;  5,  from  hip- 
joint  disease,  the  abscess  being  pelvic;  6,  from  large  buboes  or  glandu- 
lar abscesses ;  7,  from  an  empyema  perforating  the  pleura  and  finding 
its  way  down  behind  the  diaphragm  ;  and  8,  from  serous  or  hydatid 
cysts.  These  various  collections  may,  however,  with  a  little  caution  be 
readily  distinguished  from  tlie  ordinary  form  of  spinal  abscess  that  de- 
scen<ls  along  the  psoas  muscle.  In  the  first  place,  in  all  tliese  cases  there 
is  an  absence  of  that  dorsal  pain  and  tenderness,  with  more  or  less  excur- 
vation,  which,  though  not  invariably  present,  is  commonly  met  with  in 
psoas  abscess.  Tiien,  again,  if  the  collection  be  perinephritic,  there  will 
have  been  i)revious,  or  there  are  co-existing  sj'mptoms  of  renal  disease. 
If  it  occur  in  the  areolar  tissue  around  the  csecum^  the  pus  will  be  pecu- 
liarly offensive,  will  present  itself  in  a  less  distinct  manner,  and  will  pro- 
bably be  associated  with  symptoms  of  intestinal  irritation.  I  have  seen 
the  pus  in  a  pericsecal  abscess  pass  under  Poupart's  ligament,  and  pre- 
sent as  a  large  sloughy  abscess  at  the  upper  and  outer  part  of  the  thigh. 
In  those  rare  cases  in  which  an  empyema  has  found  its  way  between  the 
layers  of  the  abdominal  muscles,  and  presented  in  the  groin,  the  stetho- 
scopic  signs  will  point  out  the  nature  of  the  affection.  In  abscess  con- 
nected with  disease  of  the  hip-joint^  there  will  be  special  evidences  of  the 
source  of  the  pus.  The  only  real  difficulty  consists  in  diagnosing  large 
psoas  abscess  presenting  in  the  tliigh  or  in  other  parts  of  the  lower  ex- 
tremity, and  dependent  on  disease  of  the  vertebral  column,  from  iliac 
abscess  taking  its  origin  in  the  loose  areolar  tissue  of  the  iliac  fossa, 
whether  it  be  connected  or  not  with  disease  of  the  corresponding  bone; 
and  in  these  cases  the  difficulty  is  often  not  a  little  increased  in  conse- 
quence of  the  iliac  abscess  finding  its  way  into  the  sheath  of  the  psoas 
muscle. 

In  iliac  abscess,  the  disease  usually  commences  at  or  after  the  middle 
period  of  life,  always  in  adults;  and,  as  Stanley  h:is  observed,  usually 
presents  itself  externally  immediately  above  Poupart's  ligament,  being 
conducted  forwards  to  this  situation  by  the  iliac  fascia.  Psoas  abscess, 
on  the  contrary,  most  commonly  occurs  in  the  earlier  periods  of  life ; 
and  extends  down  into  the  thigh  along  the  course  of  the  psoas  muscle, 
so  that  it  always  presents  below  Poupart's  ligament.  It  is  also  com- 
monly associated  with  some  indication  of  irritation  of  the  muscle  in  the 
sheath  of  which  it  is  situated;  thus,  there  is  an  inal)ility  to  stand  up- 
right, to  extend  the  leg,  and  pain  is  complained  of  in  walking.  Psoas 
abscess  also,  in  many  cases,  occurs  suddenly,  the  patient  finding,  on 
washing  himself  in  the  morning,  that  he  has  a  large  soft  tumor  in  the 
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upper  part  of  the  groin;  whereas  iliac  abscess  comes  on  more  gradually-, 
and  presents  in  a  more  diffused  and  less  circumscribed  manner. 

Iliac  and  psoas  abscesses  also  require  to  be  diagnosed  from  certain 
forms  of  anevriam  of  the  abdomival  aorta  or  iliac  aiHeriei^;  which,  hav- 
ing become  diffused  by  the  rupture  of  their  sac,  have  formed  large  non- 
pulsating  extravasations  in  the  sheath  of  the  psoas  in  the  iliac  fossa.  In 
such  cases  the  previous  history,  the  absence  of  distinct  fluctuation,  and 
possibl}^  stethoscopic  examination,  together  with  the  sudden  appearance 
of  the  tumor,  will  throw  light  on  the  true  nature  of  the  case. 

In  other  cases,  again,  when  the  abscess;,  after  deeply  burrowing,  has 
perforated  the  fascia  lata,  its  feel  closely  resembles  tliat  of  certain /a^^y 
tumors.  Here  the  possibility  of  diminishing  the  size  of  the  swelling  on 
pressure,  and  impulse  on  coughing,  enable  the  Surgeon  to  effect  the 
diagnosis. 

Yxomfevioral  hernia  the  soft  and  fluctuating  character  of  the  swelling, 
its  gradual  return  when  pressure  is  taken  off',  its  situation  external  to  or 
below  the  femoral  vessels,  and  all  absence  of  gurgling,  constitute  the 
chief  distinguishing  characters. 

Large  serous  coUeclions  and  hydatid  tumors  are  occasionally  met  with 
in  the  iliac  fossa  and  groin,  presenting  in  their  progress,  their  size,  and 
their  formation,  all  the  characters  of  chronic  abscess  ;  from  which,  how- 
ever, the  character  of  the  fluid  let  out  on  puncturing  them  will  imme- 
diately distinguish  them. 

Prognosis. — The  prognosis  is  necessarily  unfavorable.  It  has  two 
aspects  :  1,  As  to  the  persistence  of  Deformity  ;  2,  As  to  the  Life  of  the 
patient. 

1.  Deformity — So  far  as  the  deformity  from  angular  curvature  of 
the  spine  is  concerned,  it  may  be  pronounced  to  be  incurable.  The  dis- 
eased spine  is  soldered  and  held  together  by  the  fusion  of  the  softened 
and  disintegrated  intervertebral  structures  and  vertebral  bodies  ;  and 
any  attempt  at  straightening  or  at  unfolding  this  excurvation  would  be 
attended  by  the  greatest  risk,  from  danger  of  exciting  irritation  of  the 
spinal  meninges,  or  opening  the  spinal  canal.  When  excurvation  has 
taken  place,  there  has  been  loss  of  substance ;  and  this  cannot  be  re- 
paired. Hence  the  spine  must  remain  shortened  in  front  and  l)ent  out 
posteriorly. 

2.  Life. — So  far  as  life  is  concerned,  the  pi'ognosis  will  mainly  depend 
on  several  conditions.  The  first  is  the  extent  of  the  caries  :  if  several 
vertebrae  be  affected,  so  that  the  curve  is  verj'  long,  the  disease  is  neces- 
sarily highl}^  dangerous  from  the  extent  of  osseous  structure  implicated. 
It  was  long  ago  remarked  by  Boyer,  that  the  most  fatal  cases  were 
generally  those  in  which  the  spine  preserved  its  straight  position  ;  where- 
as, w'hen  it  was  much  curved,  death  seldom  resulted.  The  truth  of  this 
remark  I  have  had  frequent  occasion  to  verity ;  and  the  circumstance 
would  appear  to  be  owing  to  the  fact  that,  when  the  spine  continues 
straight  at  the  same  time  that  the  bodies  of  the  A^eilebrse  are  tubercu- 
lous and  carious,  ank^'losis  cannot  occur,  so  tiiat  the  spinal  canal  is  open 
and  the  cord  irritated  ;  whereas,  when  they  have  fallen  together  and 
very  considerable  gibbosity  has  resulted,  ankylosis  more  readily  takes 
place,  and  thus  an  imperfect  cure  is  effected.  The  size  of  the  abscesses, 
and  the  amount  of  discharge  from  them,  must  also  necessarih'  seriously 
influence  the  result.  If  they  be  very  large,  and  continuously  discharging, 
hectic  and  consequent  death  will  probably  supervene. 

Treatment. — In  infants,  the  utmost  that  can  be  done  is  to  direct  that 
they  be  laid  prone  upon   a  pillow  or  small  couch  constructed  for  the 
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purpose;  that  the  general  health  be  improved  by  tonics  suited  to  their 
age:  tiiat  they  have  the  advantage  of  country  or  sea  air;  and  that  some 
counter-irritant,  as  the  tincture  of  iodine,  be  applied  by  the  side  of  the 
spine.  In  children  that  are  somewhat  older,  and  in  adults,  great  ad- 
vantage may  be  derived  b^^  strictly  forbidding  them  to  walk,  stand,  or 
sit  erect ;  confining  them  rigidly  to  the  prone  couch,  and  adopting  a 
general  plan  of  tonic  treatment.  In  fact,  the  principles  of  treatment 
are  extremely  simple :  the  improvement  of  the  general  health  by  good 
diet,  tonics,  and  sea-air,  in  order  to  remove  the  strumous  condition  with 
which  this  disease  is  always  associated.  With  regard  to  the  value  of 
active  pyogenic  counter-irritation,  by  means  of  issues  or  the  actual 
cautery,  much  discrepancy  of  opinion  exists.  I  cannot  but  tliink  that 
these  means  are  emplo^-ed  far  too  indiscriminately,  and  often  in  cases  in 
which  more  harm  than  good  results  from  their  use.  The  rule  for  their 
employment  appears  to  me  to  be  this — that  in  the  earlier  stages  of  caries 
of  the  spine,  and  before  the  formation  of  abscess,  they  are  of  consider- 
able service,  possibly  in  arresting  the  progress  of  the  disease  in  the 
osseous  structures,  and  certainly  in  relieving  pain  and  removing  irrita- 
tion of  the  cord  and  spinal  nerves;  but  that,  after  abscess  has  formed, 
and  is  presenting  either  in  the  lower  iliac  fossa  or  in  the  thigh,  they  are 
not  only  useless  in  arresting  mischief  or  inducing  repair,  but  injurious 
by  weakening,  and  being  a  source  of  additional  irritation  to,  the  patient. 
Rest  in  tlie  horizontal  position  is  the  most  important  element  in  tiie 
treatment ;  if  the  patient  be  allowed  to  stand  upi  ight  or  to  sit,  the 
weight  of  the  head  and  shoulders  will  tend  to  curve  forward  the  weak- 
enecl  spine,  and  by  their  pressure  increase  the  already  existing  irritation 
in  it.  The  horizontal  position  relieves  the  diseased  parts  of  this  addi- 
tional source  of  distress.  In  these  cases  the  prone  position  is  preferable 
to  the  supine,  and  the  patient,  if  old  enough,  should  always  be  laid  upon 
a  properly  constructed  prone  couch.  The  prone  position  is  certainly 
the  best;  for  not  only  is  tiie  projecting  angle  formed  b3^  the  excurvated 
spine  not  injuriously  compressed,  as  it  would  be  in  the  supine  or  lateral 
position,  but  the  patient  is  more  comfortable  ;  and  it  is  far  easier  to 
make  the  necessary  application  in  tiie  wa^^  of  issues  and  moxse  than 
could  otherwise  be  done.     At  the  same  time,  the  back  not  being  the 

lowest   part   of    the    bod}', 

there  is  a  less  tendency  to 

congestion    of    the    spinal 

veins,   and    to    consequent 

increase    of    the    inflamma- 

toi'v  softening  of  the  bones. 

When  the  disease  has  in  this 

way  been  arrested,  for  which 

many     months  —  at     least 

twelve  or  eighteen — will  be 

required,  the  patient  may  be 

allowed  to  get  up  and  move 

about,   by    wearing   proper 

aj:)paratus  so  as  to  support 

the  trunk.    This  may  be  con- 
structed on  the  plan  shown 

in  the  accompanying  figure 

(Fig.    419).      It    combines 

three  principles  in  its  action     ^.     .„„    rr    ,    ,    ^  ■ 

1  ^  1     •       ,  1         Fig-  480.— Taylor's   Spi- 

—1,  a    broad    pelvic   band,  nai  Support. 


Fig.  479.— Apparatus  for  Sup 
porting  the  trunli  in  Verte 
l)ral  Caries. 
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making  a  firm  basis  of  support  round  the  lower  part  of  tlie  trnnli  ;  2, 
lateral  upright  stems,  terminating  in  crutches,  b}''  which  tlie  weight  of 
the  head  and  shoulders  is  taken  off  the  diseased  spine,  and  transmitted 
directly  to  the  pelvic  base ;  and  3,  a  posterior  plate,  which  by  means  of 
a  ratchet  can  be  brought  to  bear  directly  upon  the  excurvated  part  of 
the  spine,  and  support,  and  in  some  degree  rectify,  the  position  of  this. 
Taylor's  support  (Fig.  480)  is  also  an  apparatus  of  great  utility,  more 
especially  in  the  advanced  stages  of  angular  curvature  of  the  spine,  where 
ankylosis  has  taken  place  between  the  diseased  vertebra.  It  has  a  ten- 
dency, in  consequence  of  the  upright  iron  dorsal  rods  being  jointed  back- 
wards, to  uplift  tlie  head  and  siioulders,  and  thus  often  imyjroves  consider- 
ably the  attitude  of  tlie  patient.  But  this  very  advantage  in  the  later 
stages  becomes  a  source  of  inconvenience  if  not  of  positive  danger  in  the 
earlier  j^eriods  of  the  disease,  as  it  tends  to  separate  the  vertebrse  in  pro- 
cess of  consolidation.  It  is  of  considerable  importance  that  the  patient 
should  not  be  allowed  to  get  or  sit  up  without  proper  support  too  soon 
before  the  consolidation  of  the  diseased  vertebrse  lias  taken  place,  other- 
wise he  will  to  a  certainty  suffer  a  speedy  relapse,  and  excurvation  will 
greatly  increase. 

Dr.  Lewis  A.  Sayre,  of  the  Bellevue  Hospital,  New  York,  has  very 
ingeniously  applied  the  plaster  of  Paris  bandage  to  the  treatment  of 
caries  of  the  spine  with  angular  curvature,  and  to  some  of  the  more 
severe  forms  of  lateral  curvature.  The  following  is  a  brief  summary  of 
the  details  of  this  method  of  treatment: 

The  shirt  being  removed,  a  thin  closely  woven  vest  without  armlets  is 
put  on  next  the  skin  ;  and  a  large  pad  is  i)laced  over  the  abdomen  under 
the  vest.  The  child  then  standing  under  a  tripod  stand,  to  the  apex  of 
which  is  attached  a  block-and-fall  arrangement  carrying  a  horizontal 
iron  bar;  a  padded  collar  is  buckled  round  the  head  and  chin,  while 
padded  stirrups  are  passed  under  the  arms  ;  straps  are  then  passed  sepa- 
rately from  the  collar  and  arm-stirrups  to  the  iron  bar  above.  By 
adjusting  these  straps,  the  relative  tension  upon  the  head  and  arms  can 
be  adjusted  with  nicety.  The  indication  that  the  proper  amount  of 
extension  has  been  made  with  the  puller's  is  the  comfort  experienced  by 
the  patient.  When  thus  suspended,  the  spine  becomes  much  straighter; 
the  ears  are  lifted  from  the  shoulders,  and  the  diseased  surfaces  of  the 
vertebrae  are  thus  prevented  from  pressing  upon  one  another.  The 
patient  is  now  directed  to  take  a  few  deep  inspirations  Plaster  of  Paris 
bandages  are  carefully  applied  round  the  bod_y  from  the  pelvis  to  the 
arms ;  and  strips  of  thin  perforated  tin  are  placed  by  the  sides  of  the 
spine,  and  a  second  layer  of  plaster  bandages  passed  round  the  whole. 
The  straps  being  now  removed,  the  child  is  laid  upon  a  mattress.  As 
soon  as  the  case  is  dry,  the  abdominal  pad  is  withdrawn  ;  and  the 
patient,  when  erect,  is  found  to  be  one  to  one  and  a  half  inch  taller.  In 
cases  of  caries  of  the  cervical  region,  a  head-piece  is  adjusted  to  the  body- 
case,  by  means  of  which  the  spine  may  be  relieved  of  the  weight  of  the 
head.  After  two  or  three  months,  the  case  may  be  slit  down  the  front 
and  fastened  with  eyelets.  After  such  treatment,  it  is  commonly  seen 
that  respiration  becomes  easy  and  the  circulation  free,  while  symptoms 
due  to  irritation  of  nerves  subside.  Dr.  Sayre  strongly  insists  on  the 
importance  of  practical  details,  such  as  the  use  of  loose-textured  bandages 
and  suitable  plaster,  a  closely  fitting  elastic  shirt,  and,  above  all,  securing 
a  perfect  adaptation  of  the  case.  Further  details  as  to  Dr.  Sa3^re's  prac- 
tice will  be  found  in  his  Orthopaedic  Surgery^  1876;  Medical  Journal  of 
Richmond  and  Louisville,  May,  1877  ;  and  the  American  Practitioner. 
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The  essential  points  in  this  treatment,  are  1st :  Extension  of  the  spine 
by  suspension,  and  2nd:  Fixing  the  spine  wlien  so  extended  in  a  firm 
and  light  casing.  It  is  obvious  that  the  extension  should  not  be  carried 
to  too  great  an  extent,  lest  it  intei'fere  with  that  ankylosis  on  which  the 
case  is  ultimately  dependent,  and  that  the  chest  be  not  so  tightly  fixed 
as  to  interfere  with  respiration. 

When  abscess  has  formed,  the  Surgeon  should  be  in  no  hurrj^  to  open 
it;  but,  in  accordance  with  the  principles  laid  down  when  treating  of 
this  affection,  he  should  delay  doing  so,  lest  injurious  fatal  constitutional 
irritation  be  set  up.  When  it  becomes  necessary,  from  the  approach  of 
the  matter  to  the  surface,  to  give  exit  to  it,  this  should  be  done  by  aspi- 
ration or  vah^ular  incision,  closed,  as  soon  as  the  pus  has  been  dis- 
charged, by  means  of  hare-lip  pins,  or  in  the  way  described  on  p.  172, 
Vol.  I.,  or  by  the  "antiseptic  method"  (p.  IH,  Vol.  I.), 

The  hectic  or  constitutional  irritation  that  supervenes  about  this 
period,  must  of  course  be  treated  on  general  principles. 

DISEASE  OP  THE  CERVICAL  SPINE. 

We  have  hitherto  considered  caries  as  affecting  the  dorsal  and  lumbar 
spine.  But  the  same  disease  may  be  developed,  though  much  less  fre- 
quentl}^,  in  the  cervical  region.  The  reason  of  its  greater  rarity  here 
arises,  1  believe,  from  the  comparative  absence  of  cancellous  structure 
in  the  cervical  vertebrse,  and  hence  the  less  tendenc}^  to  strumous  or 
tuberculous  osteitis,  the  disease  probably  commencing  rather  in  the 
ligamentous  than  in  the  osseous  structures. 

The  signs  are  the  usual  ones  of  pain,  rigidity,  swelling,  diffused  and 
ill-defined.  But  there  is  in  the  cervical  region  no  tendency  to  angular 
incurvations.  This  is  owing  to  the  shallowness  of  the  bodies  of  the  ver- 
tebrse not  admitting  that  coalescence  after  their  destruction,  which  is 
characteristic  of  the  same  disease  in  the  dorsal  and  lumbo-dorsal  regions. 
But  the  patient  is  unable  to  support  or  to  turn  his  head  ;  he  holds  it  in 
his  hands  when  in  the  upright  position,  and  rotates  the  whole  body  when 
he  attempts  to  look  round.  There  will  be  pain  on  any  attempt  at  move- 
ment, whether  rotatory  or  antero-i)Osterior,  and  on  pressure  on  the 
vertex.  Although  no  angular  curvation  can,  for  the  reason  just  stated, 
take  place  in  this  region,  the  spinous  processes  may  become  irregular, 
one  or  two  projerting  more  than  the  other. 

Disease  of  the  Atlas  and  Axis,  and  bet"sveen  the  Atlas  and 
Occiput,  constitutes  one  of  the  most  serious  forms  of  vertebral  caries. 
In  these  cases  there  are  pain  and  swelling,  with  great  difficulty  or  abso- 
lute inability  in  moving  the  head;  after  a  time  induration  of  the  areolar 
tissue,  with  swelling  and  fluctuation  behind  the  pharynx,  come  on,  push- 
ing forwards  its  posterior  wall  against  the  nasal  apertures,  causing  the 
tongue  to  be  extruded,  occasioning  much  difficult}^  and  distress  in 
breathing,  and  giving  rise  to  a  peculiar  nasal  tone  in  the  voice.  The 
formation  of  this  retro-piiar^yngeal  abscess  in  young  people  should  alwaj's 
lead  to  an  examination  of  the  cervical  spine.  I'he  aliscess  may  point 
here,  or  may  extend  outwardly  under  the  muscles  of  the  neck.  Patients 
affected  by  this  disease  truly  present  a  remarkable  as  well  as  distressing 
appearance.  The  sterno-mastoid  muscles  are  remarkably  tense  and 
prominent,  and,  the  neck  being  perfectly  rigid,  they  are  unable  to  turn 
the  head,  but  wiien  they  want  to  look  round  have  to  twist  their  whole 
body  ;  at  the  same  time,  the  weakness  in  the  neck  usually  compels  them 
to  support  the  head  with  both  hands,  putting  one  under  the  chin,  the 
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other  under  the  occiput,  and  so  holding  it.  The  disease  may  suddenly 
terminate  fatally  by  luxation  of  the  vertebrfe  forwards,  compression  of 
the  cord,  and  sudden  asphyxia  ;  or  more  slowly  by  hectic  and  gradual 
interference  with  the  respiratory  functions. 

The  Treatment  must  be  conducted  on  precisely  the  same  principles  as 
that  of  angular  curvature,  by  absolute  rest,  counter-irritation,  in  the 
early  stage,  and  tonics.  As  great  and  iuimediate  danger  may  result  from 
tlie  sudden  displacement  of  the  vertebrte,  aud  the  consequent  compres- 
sion of  the  cervical  cord,  the  head  usually  requires  to  be  steadied  by 
proper  apparatus  calculated  to  support  it  and  limit  its  movements,  such 
as  is  represented  in  Fig.  254,  Vol.  I.,  and  the  patient  should  be  confined 
to  the  recumbent  position. 

The  paraplegia  that  accompanies  severe  forms  of  encui'vature  of  the 
spine  will  \a,\-y  in  degree  from  impairment  of  motor  power  in  the  feet 
and  legs  to  complete  abolition  of  all  sensation  and  motion  in  the  lower 
extremities.  The  feet,  legs,  and  thiglis  will  be  utterly  insensible  to  the 
electric  stimulus  both  as  regards  muscular  irritability  and  cutaneous 
sensibility.  But  however  marked  the  paraplegia,  recovery  need  not  be 
despaired  of,  provided  the  sphincters  be  not  affected.  I  have  seen  cases 
of  paraplegia  from  spinal  caries,  in  which  the  electric  sensibility  and 
irritabilit}'^  were  completely  destroved,  and  had  been  so  for  a  year  or 
two,  recover  botli  as  to  sensation  and  motion  as  the  activity  of  the 
spinal  mischief  subsided  under  the  influence  of  rest  and  appropriate 
treatment. 


CHAPTER   LI. 

DISEASE  OF  THE   SACRO-ILIAC  JOINT. 

Disease  of  the  Sacro-Iliac  Articulation  is  a  rare  affection. 
With  but  few  exceptions,  systematic  writers  on  Surgerj^  are  altogether 
silent  upon  tliis  subject.  Boyer  and  Chelius  mention  the  disease;  but 
it  is  onl}'  by  N^laton  that  any  detailed  description  of  it  has  l)een  given. 
This  may  be  partly  accounted  for  by  its  rarity,  and  partly,  perliaps, 
bv  its  having  not  unfrequently  been  confounded  with  some  of  tlie  varie- 
ties of  coxalgia  or  of  spinal  disease. 

The  sacro-iliac  disease  is  essentially  a  very  chronic  affection,  lasting 
for  months  or  years.  It  appears  to  be  strumous  in  its  origin,  partaking 
of  the  nature  and  ordinary  cliaracter  of  "white  swellings."  1  have 
never  seen  it  in  young  children,  and  in  all  the  cases  which  form  the  basis 
of  these  observations  it  has  occurred  in  ^^oung  adults  from  14  to  .30 
years  old.  The  exciting  causes  of  the  disease  are  obscure  :  I  have  not 
been  al)le  to  trace  it  to  blow  or  injury  in  any  of  tiie  cases  that  have  lieen 
under  my  care,  although  there  can  be  very  little  doubt  that  such  causes 
might  excite  it. 

JPathology. — The  disease  may  commence  primarily  either  in  the 
pelvic  bones,  or  in  the  articular  structures  of  the  sacro-iliac  junction. 
The  annexed  drawings  (Figs.  481,  482),  taken  from  a  bo}'  who  died  of 
tetanus  from  the  irritation  of  an  issue,  six  weeks  after  the  commence- 
ment of  disease  in  the  sacro-iliac  articulation,  show  erosion  of  the  carti- 
lages in  patches,  and  clearly  illustrate  the  existence  of  primary  disease 
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in  those  structures.  The  next  drawing  (Fig.  483),  taken  from  a  man 
about  30  years  of  age,  who  died  of  this  affection  after  nearlj-  two  years 
of  suffering,  shows  the  disease  in  its 
most  advanced  stage.  The  bones, 
tliough  bare  and  rough,  are  neitlier 
carious  nor  necrosed ;  they  ai:)i)ear 
simply  to  be  deprived  of  their  in- 
crusting  cartilage.  There  is  no  deep 
erosion  of  them,  no  cavity,  no  sign 
of  tuberculous  infiltration  ;  no  evi- 
dence, in  fact,  of  primary  osseous 
disease.      The    ligamentous    struc- 

,  c-   1 1  .  •       ^    J  •  Sacro-iliac  Disease  in  its  early  stage. 

tures  also  of  the  articulations   are     Fi„.  ,si._s^cram.  Fig.  4S2.-iiinm. 

only  partially  destro^^ed.  The  inter- 
osseous ligament  was  especially  in  a  sound  state  ;  it  had  preserved  to  a 
great  extent  its  firmness,  and  required  to  be  divided  with  the  scalpel  in 
order  to  expose  the  interior  of  the  joint  and  the  opposed  osseous  sur- 
faces. The  structures  tliat  appear  chiefly*  to  have  sufiered  are  the  syno- 
vial and  cartilaginous  elements  of  the  joint.  These  are  nominally  but 
imperfectly  developed  in  the  sacro-iliac  articulation,  and  maj',  probably 
enough,  readily  undergo  disorganising  changes  somewhat  analogous  to 
those  which  take  place  in  the  so-called  "pulpy  degeneration  of  the  syno- 
vial membrane"  in  strumous  joints. 

Symptoms. — The  symptoms  characteristic  of  this  affection  arrange 
themselves  in  five  distinct  groups — viz.,  Pain,  Swelling,  Lameness, 
Alteration  in  the  Shape  of  the  Limb,  and  Abscess.  These  we  must 
study  separatel3^ 

L  Pain One  of  the  earliest  sym|)toms  is  a  sensation  of  painful 

weakness  at  the  lower  part  of  the  back  and  sacrum,  increased  by  move- 
ments of  the  body  in  walking,  stooping,  or  even  in  standing,  giving  the 
sensation  as  if  the  body  were  falling  asunder.  The  pain  is  increased  by 
any  effort  that  calls  the  respiratory  muscles  into  action,  such  as  cough- 
ing, sneezing,  or  laughing,  and 
is  greatly  aggravated  by  strain- 
ing at  stool.  As  the  disease  ad- 
vances, the  pain  becomes  more 
continuous,  and  of  a  gnawing  or 
rheumatic  character.  Its  in- 
tensity varies  greatly  ;  in  some 
instances  it  is  throughout 
slight,  except  on  movement,  in 
others  it  is  most  intensely  ago- 
nising, the  patient  shrieking 
with  agony,  and  unable  to  ob- 
tain rest  in  any  position.  It  is 
accompanied  by  a  peculiar  feel- 
ing of  weakness,  of  falling  asun- 
der, or  of  want  of  support  in 
the  lower  parts  of  the  body. 
This  pain  is  confined  to  the 
gluteal  region  and  groin,  and 
does  not  extend  far  down  the 
limb.  When  the  patient  is  lying 
on  his  back  or  side,  the  limb  on 
the  aflfected  side  may  be  ab-  or  adducted,  or  the  head  of  the  thigh-bone 


Fig.  483. — Sacro-iliac  Disease,  more  advanced. 
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may  be  pressed  up  against  the  acetabulum,  without  any  increase  of  pain, 
provided  the  pelvis  be  fixed  by  the  pressure  of  the  hands.  If  this  be 
not  done,  considerable,  even  intolerable  pain  will  be  experienced  on 
moving  the  limb.  So,  also,  if  the  Surgeon  seize  the  sides  of  the  pelvis  in 
his  hands,  and  move  them  to  and  fro,  or  press  them  together  trans- 
versely, or  separate  them  by  pressing  the  anterior  superior  spines  asun- 
der, pain  will  be  elicited,  the  affected  joint  being  then  influenced  by  the 
movement  communicated  to  it.  There  is  often  general  and  diffused 
tenderness  on  pressure  over  the  gluteal  region  ;  but  this  is  less  about 
the  hip-joint  than  in  coxalgia,  and  gradually  increases  as  the  finger  is 
pressed  backwards  upon  the  sacro-iliac  articulation,  so  that  it  may  at 
last  be  localised  in  a  small  spot. 

2.  S"welling A  puff}'  intumescence  is  perceptible  early  in  the  dis- 
ease, along  the  line  of  the  affected  articulation.  It  assumes  a  somewhat 
elongated  appearance  from  above  downwards,  and  does  not  extend  to 
any  distance  outwards  under  the  gluteal  muscles,  nor  does  it  invade 
the  natural  hollow  behind  the  trochanter.  As  the  disease  advances,  and 
suppuration  takes  place,  the  swelling  increases  materially,  and  assumes 
different  and  peculiar  characters,  owing  to  tlie  formation  and  diffusion  of 
abscess. 

3.  Lameness  is  an  earl}'-  symptom.  The  patient  walks  insecurely; 
has  a  feeling  of  want  of  proper  support  to  the  body  ;  leans  forward,  and 
uses  a  stick.  He  puts  the  foot  on  the  affected  side  to  the  ground,  but 
does  not  tread  upon  it  so  firmly  as  upon  the  other.  He  cannot  stand 
on  the  foot  of  the  affected  side,  or  twist  himself  suddenly  round.  As 
the  disease  advances,  the  powers  of  support  and  progression  diminish, 
and  at  last  the  patient  becomes  unable  to  assume  the  erect  position, 
lying  in  bed  usually  on  the  sound  side. 

4."  Alteration  in  the  Shape  of  the  Hip  and  Length  of  the 
Limb  is  an  early  and  marked  symptom.  From  the  very  commence- 
ment of  the  disease,  the  limb  on  the  affected  side  will  seem  to  be  longer 
than  the  sound  one ;  the  tip  of  the  inner  malleolus  being  usually,  as  the 
patient  lies  on  his  back,  half  an  inch  below  the  level  of  the  same  point 
of  bone  on  the  opposite  side.  But  on  close  examination,  it  will  be  found 
that  the  measurement  from  the  anterior  superior  spine  to  the  inner  mal- 
leolus gives  the  same  result  on  both  sides  ;  hence  the  elongation  cannot 
be  owing  to  any  change  that  has  taken  place  in  the  bones  or  in  the  three 
large  joints  of  the  lower  extremity,  but  must  be  dependent  on  some  dis- 
turbing cause  situated  beyond  the  anterior  superior  spine  of  the  ilium. 
On  more  close  investigation,  this  point  of  bone  is  found  to  be  at  a  lower 
level,  and  at  the  same  time  more  prominent,  than  its  fellow  on  the  oppo- 
site side:  the  displacement  is  thus  produced,  not  by  any  obliquity  of 
the  pelvis  consequent  on  a  twist  on  the  lumbar  spine,  as  in  hip-joint 
disease,  but  by  the  tilting  forwards  and  rotation  downwards  of  the  whole 
side  of  the  pelvis  ;  for  the  displacement  which  takes  place  is  a  double  one. 
The  swelling  of  the  affected  articulation  not  only  pushes  forwards,  but 
rotates  downwards,  the  anterior  and  superior  portion  of  the  ilium;  and 
hence  the  anterior  superior  spine  is  not  only  at  a  lower  level,  but  is  also 
more  prominent  on  the  diseased  than  on  the  sound  side.  The  limb  itself 
usually  lies  straight,  and  is  wasted  and  enfeebled. 

5.  Abscess  occurs  only  at  a  late  period  of  the  disease.  Many  months, 
a  year  or  more,  may  elapse  before  suppuration  is  fairly  established,  or, 
at  all  events,  before  the  formation  of  pus  is  so  abundant  and  so  circum- 
scribed that  it  can  be  recognised  as  an  abscess.  I  have  observed  abscess 
in  connection  wdth  this  disease  in  five  situations — viz.,  over  the  articu- 
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lation,  in  the  gluteal  and  in  the  lumbar  regions,  within  the  pelvis,  and 
in  connection  with  the  rectum. 

The  first  indication  of  abscess  is  met  with  over  the  diseased  articula- 
tion. The  puffy  swelling  which  is  there  perceptible  in  the  earlier  stages 
of  the  affection,  gradual!}'  softens,  until  at  last  fluctuation  is  established 
in  it.  From  this  point  it  may  spread  outwards  into  the  gluteal  I'egion, 
nearly  as  far  as,  but  not  enveloping,  the  trochanter;  or  it  may  take  an- 
other course  and  stretch  upwards,  forming  a  considerable  accumulation 
in  the  loin,  upon  and  just  above  the  crest  of  the  ilium.  These  forms  of 
sacro-iliac  abscess  are  extropelvic ;  the  other  varieties  are  intropelvic. 
These  latter  are  of  three  kinds.  In  one  form  the  pus  passes  out  of  the 
sciatic  notch,  and  under  the  gluteal  muscles;  in  the  other  varieties  it 
gravitates  downwards  into  the  ischio-rectal  fossa,  and  yjresents  b}^  the 
side  of  the  rectum;  and  in  the  third  variety  which  I  have  observed,  the 
abscess  opens  into  this  gut,  abundant  jjuriform  discharge  takes  place 
per  anum^  and,  flatus  from  the  bowel  passing  into  the  suppurating  cavity, 
a  tympanitic  abscess  results. 

Prognosis. — The  prognosis  of  this  disease  is  alwa3's  most  unfavorable. 
I  am  ]iot  prepared  to  say  that  it  is  of  necessity  fatal,  but  I  have  never 
seen  a  patient  recover  after  the  full  development  of  the  disease,  and  after 
suppuration  had  set  in.  1  have,  however,  seen  a  case  cured,  in  which, 
from  the  history  of  the  symptoms,  the  thickening  over  the  sacro-iliac 
articulations,  and  the  permanent  displacement  of  the  side  of  the  pelvis, 
there  was  eveiy  reason  to  believe  that  this  disease  had  existed.  But  in 
this  instance  no  abscess  had  formed. 

Diagnosis. — The  diagnosis  of  sacro-iliac  disease  is  important,  and  not 
always  easy.  There  are  five  distinct  affections  with  which  it  may  be  con- 
founded— viz.,  neuralgia  of  the  hip,  sciatica,  spinal  disease,  coxalgia,  and 
disease  of  the  pelvic  bones. 

1.  Neuralgia  of  the  Mjy  in  young  females  may  readil}''  enough  be  con- 
founded with  the  earlier  stages  of  sacro-iliac  disease.  But  the  widely 
spread  and  superficial  nature  of  the  pain  in  the  neuralgic  affection,  the 
co-existence  of  the  hysterical  temperament,  the  sex  of  the  patient,  and 
the  absence  of  all  limitation  of  morbid  action  to  the  neighborhood  of 
the  diseased  articulation,  render  the  true  nature  of  the  affection  suffi- 
ciently clear.  The  obliquity  of  the  pelvis  which  occasionally  occurs  in 
neuralgia  of  the  hip,  and  causes  apparent  elongation  of  the  limb,  is 
readily  removed  when  the  patient  lies  on  the  back  ;  whereas,  in  sacro- 
iliac disease,  position  does  not  affect  the  displacement  of  the  limb  on  the 
affected  side. 

2.  Sciatica. — In  this  affection,  the  age  of  the  patient,  usually  more 
advanced  than  that  of  the  subjects  of  sacro-iliac  disease  ;  the  seat  of  the 
pain,  below  the  articulation,  and  its  extent  down  the  back  of  the  limb; 
with  the  absence  of  elongation,  will  enable  the  Surgeon  to  effect  the 
diagnosis. 

3.  From  spinal  disease,  the  diagnosis  is  usually  sufficiently  easy;  for, 
although  the  situation  of  abscess  resulting  from  caries  of  the  vertebrae 
may  in  many  cases  be  the  same  as  that  which  is  occupied  by  the  collec- 
tions of  pus  resulting  from  sacro  iliac  disease,  yet  in  caries  of  the  spine, 
in  the  vast  majority  of  instances,  excurvation  of  the  vertebras  has  become 
prominently  marked  by  the  time  that  the  abscess  has  assumed  so  great 
a  magnitude  as  to  occup}''  the  inferior  lumbar  or  gluteal  regions.  In 
those  rare  cases  in  which,  as  in  an  instance  that  was  some  time  ago  under 
my  care,  caries  of  tiie  vertebrae,  with  consecutive  abscess,  takes  place 
without  any  angular  curvature,  it  will  be  found  that  the  patient  com- 
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plains  of  tenderness  on  the  Surgeon  pressing  the  spine  opposite  the  seat 
of  disease;  that  the  spinal  column  has  lost  its  flexibility,  moving  stiffly 
and  as  a  whole;  that  there  is  an  absence  oF  that  elongation  ot"  the  limb 
on  the  affected  side,  dependent  on  displacement  of  the  wing  of  the  pelvis, 
which  is  so  earl}'^  observable  in  sacro-iliac  disease;  and  lastly,  that  ex- 
amination of  the  sacro-iliac  synchondrosis  neither  elicits  pain  nor  reveals 
swelling  or  any  of  the  other  signs  of  disorganisation  of  that  articulation. 

4.  Coxalgia  is  the  affection  that  is  most  easily  confounded  with  sacro- 
iliac disease,  and  that  from  which  it  is  of  most  importance  to  make  the 
diagnosis.  It  is  especially  from  that  variety  of  hip-disease  which  com- 
mences in  the  acetabulum,  primarily  involves  the  pelvic  bones,  and  only 
secondarily  implicates  the  joint,  that  it  is  difficult  to  <listinguish  sacro- 
iliac disease ;  and  the  importance  of  effecting  this  diagnosis  is  great  when 
we  reflect  that  these  cases  of  hip-disease  may  now  successfully  be  sub- 
jected to  operative  interference,  wliilst  sacro-iliac  disease  does  not  admit 
of  relief  or  removal  b}'  these  means.  The  diagnosis  between  coxalgia 
in  all  its  forms  and  the  disease  we  are  at  present  considering  may  be 
effected  by  attention  to  the  following  circumstances. 

a.  The  seat  of  pain  on  pressure  varies.  In  iiip-disease  the  patient 
suffers  most  severely  when  pressure  is  exercised  deeply  behind  and 
above  the  trochanter,  in  the  hollow  behind  that  osseous  prominence,  or 
when  the  compression  is  exercised  against  the  anterior  part  of  the  hip- 
joint  through  the  pectineus  muscle.  In  sacro-iliac  disease,  little  or  no 
pain  on  pressure  is  experienced  in  these  situations;  but  tenderness  is 
elicited  by  pressure  upon  the  sacrum  and  along  the  line  of  junction  be- 
tween the  sacrum  and  ilium,  behind  and  altogether  away  from  the  hip. 

h.  The  movements  that  occasion  pain  are  different  in  the  two  diseases. 
In  hip-disease,  abduction  and  rotation  outwards,  or  pressure  of  the  head 
of  the  thigh-bone  into  the  acetabulum,  aggravate,  to  a  greater  or  less 
degree,  often  to  an  unbearable  extent,  the  sufferings  of  the  patient.  In 
sacro-iliac  disease  the  thigh  may  be  moved  in  all  directions,  ab-  or  ad- 
ducted,  rotated,  flexed,  or  extended,  whilst  the  patient  is  lying  on  the 
I)ack,  without  any  increase  of  suffering,  provided  the  side  of  the  pelvis 
be  fixed  by  tiie  Surgeon.  Should  this  precaution  not  be  taken,  the 
movement  impressed  on  the  thigh  will  be  communicated  to  the  diseased 
articulation,  and  will  necessarily  occasion  suffering. 

c.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb 
differ  in  the  two  diseases.  In  hip-disease  there  may  be,  and  usually  is 
in  the  advanced  stages,  considerable  shortening.  This  never  occurs  in 
sacro-iliac  disease.  In  the  earlier  stages  of  coxalgia  there  may  be,  as 
there  is  throughout  in  sacro-iliac  disease,  elongation  of  the  limb.  But 
there  is  an  important  point  connected  with  this.  The  elongation  in  hip- 
disease  is  always  appreciable  by  measuring  from  the  anterior  superior 
spine  of  the  ilium  to  the  inner  ankle.  In  sacro-iliac  disease,  however, 
the  measurements  between  these  two  points  on  the  opposite  sides  of  the 
body  exactly  correspond,  the  seat  of  tlie  elongation  being  situated  still 
higher  up. 

d.  The  alteration  of  the  level  and  of  the  prominence  of  the  two  ante- 
rior superior  spines,  in  sacro-iliac  disease,  may  be  confounded  with  that 
arising  from  the  obliquity  of  the  pelvis  usually  occurring  in  the  early 
stages  of  coxalgia.  But  here  also  the  diagnosis  may  be  effected  by  ob- 
serving that  the  displacement  of  the  bone  in  sacro-iliac  disease  is  perma- 
nent, and  is  not  influenced  by  position.  The  obliquity  of  the  pelvis  in 
hip-disease,  giving  rise  to  apparent  elongation  of  the  limb,  is  dependent 
on  a  twist  in  the  lumliar  spine,  which  may  be  rectified  by  placing  the 
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patient  on  liis  back,  and  using  a  little  manipnlation.  The  alteration  in 
the  level  of  the  two  ilia,  in  sacro-iliac  disease,  is  not  modified  by  ciiange 
of  position,  or  by  any  movement  that  may  be  impressed  upon  the  spine. 

5.  Disease  of  the  peloic  bones  may  of  course  occur  independently  of 
any  affection  of  the  sacro-iliac  articulation  ;  and,  when  so  occurring,  il 
always  commences  at  a  distance  from  the  joint — the  crest  of  the  ilium, 
the  tuberosity  of  the  ischium,  or  the  acetabulum,  being  the  usual  seats 
of  the  disease.  When  it  occurs  in  the  first  of  these  two  situations,  the 
resulting  abscess  seldom  attains  a  very  large  size,  and  is  altogether  above 
or  below  tlie  synchondrosis,  the  outline  of  which  can  be  felt  clear  and 
linobscured  by  swelling  of  any  kind.  When  the  aliscesses  are  opened, 
the  sinuses  that  result  will  lead  directly  down  to  the  rough  and  carious 
bone,  examination  of  whicli  will  leave  no  doubt  as  to  the  nature  of  the 
cases.  In  these  cases,  also,  no  change  takes  place  in  the  length  of  the 
limb,  or  in  the  position  of  the  side  of  the  ilium. 

When  the  acetabulum  is  primai'ily  affected,  the  difficulty  of  diagnosis 
may  be  greater,  in  consequence  of  the  large  size  and  often  intrapelvic 
nature  of  the  abscesses,  and  the  co-existence  of  a  certain  amount  of  dis- 
placement or  elongation  of  the  limb.  But  hei'e  the  same  circumstances 
that  enable  the  Surgeon  to  effect  a  diagnosis  in  ordinary  coxalgia — viz., 
the  pain  in  movement  influencing  the  hip  joint  merel}-,  and  the  inci'oased 
length  of  limb,  as  determined  on  measuring  from  the  anterior  superior 
spines — will  prevent  his  falling  into  error  as  to  the  true  nature  of  this 
disease. 

Treatment. — With  respect  to  treatment  I  have  but  litle  to  say,  and 
that  by  no  means  satisfactory.  The  treatment  must  be  conducted  on 
the  same  general  principles  that  guide  us  in  the  management  of  cases  of 
carious  disease  of  the  spine.  The  great  object  is  to  prevent  the  forma- 
tion of  abscess.  If  the  cure  be  fortunately  accomplished,  the  patient  will 
proliably  recover  with  a  limb  that,  though  weakened,  is  but  little  im- 
paired in  utility;  for,  the  sacro-iliac  junction  being  naturally  a  fixed 
joint,  it  matters  little  if  it  become  ankylosed  by  disease.  Long-continued 
rest  in  the  prone  position  ;  fixing  the  pelvis,  hip-joint,  and  thigh  b3' 
means  of  a  large  leather  cap  and  splint,  which  should  embrace  the  whole 
of  the  limb  from  above  the  crest  of  the  ilium  to  the  sole  of  the  foot; 
counter-irritation,  in  the  earlier  stages,  before  suppuration  has  set  in  (after 
that  has  occurred  it  is  worse  than  useless);  the  administration  of  cod- 
liver  oil,  iron,  and  suitable  tonics,  are  the  means  to  be  employed.  When 
abscess  forms,  this  must  be  opened  in  a  suitable  and  convenient  spot, 
when  large  and  chronic  iiy  valvular  incision;  and  keeping  up  the  powers 
of  the  patient  by  ordinary  dietetic  means  and  medicinal  tonics  are  the 
means  that  must  be  emplo3^ed,  with  tlie  view  of  procuring  ankylosis  ; 
but  usually,  unfortunately,  with  little  advantage  beyond  the  mitigation 
of  suffering  and  the  prolongation  of  life  for  a  limited  time  WMien  once 
suppuration  has  set  in,  our  hopes  of  a  cure  are  materially  lessened.  I 
am  not  prepared  to  state  that  the  affection  is  inevital)ly  fatal  when  it  has 
reached  this  stage,  but  certainly  in  the  very  great  majority  of  instances 
it  is  so ;  the  profuse  discharge  from  the  large  abscesses  connected  witli 
it  inducing  hectic,  and  exhausting  the  powers  of  life.  iS'o  operative  in- 
terference is  admissible. 
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CHAPTER    LII. 

DISEASE  OF  THE  HIP-JOINT. 

Hip-disease  presents  so  many  points  of  peculiar  and  serious  import- 
ance, that  it  is  usually,  and  not  improperly,  considered  as  a  distinct 
aflection,  apart  from  other  joint  diseases.  Like  all  these  it  may  be 
acute,  subacute,  or  chronic,  most  commonly  occurring  in  strumous  sub- 
jects; indeed,  I  think  its  connection  with  scrofula  is  generally  more 
distinctly  marked  than  that  of  most  other  aifeetions  of  "the  joints.  It 
almost  invariably  occurs  before  the  age  of  puberty.  Out  of  48  consecu- 
tive cases  of  this  disease,  of  which  I  took  notes,  I  find  that  in  16  only 
did  it  take  ])lace  at  or  after  fifteen  years  of  age,  and,  of  these,  in  6  cases 
only  it  happened  above  the  age  of  twenty.  The  collected  statistics  of 
cases  appears  to  give  a  very  similar  proportion;  thus  it  maybe  con- 
sidered essentially^  a  disease  of  chilclhood  or  early  youth.  It  commonly 
comes  on  from  very  slight  causes;  being  usually  attributed  to  over- 
exertion in  a  long  walk,  a  sprain  in  jumping,  a  fall,  or  sitting  in 
the  wet. 

Forms  of  the  Disease — All  the  inflammatory  aflTections  attacking 
the  coxo-femoral  articulation  are  usually  confounded  under  the  term 
"  Hip-Disease"  or  "  Coxalgia."  This  is  too  general  an  expression  ;  and 
we  shall  find  included  under  it  several  distinct  forms  of  disease  that 
differ  from  one  another  in  pathology,  symptoms,  result,  and  treatment. 
On  looking  at  the  hip-joint  in  a  surgical  point  of  view,  we  find  it  to  be 
composed  of  three  distinct  parts,  viz.,  the  soft  structures,  the  acetabu- 
lum, and  the  head  of  the  thigh-bone.  Any  one  of  these  may  be  princi- 
pally or  primarily  afliected  ;  and  Ave  may  accordingly  divide  hip-joint 
disease  into  three  distinct  forms — Arthritic,  Acetabular,  and  Femoral. 
This  division  is  not  purely  pathological,  but  is  also  practical,  especially 
in  its  bearing  on  the  question  of  excision. 

General  Pathological  Conditions. — Before  proceeding  to  descril'e 
each  separate  form  of  coxalgia  in  detail,  we  may  consider  briefly  the  six 
pathological  conditions  which  are  more  or  less  common  to  each  variety 
of  the  affection — viz.,  Pain,  Attitude,  Suppuration,  Sinuses,  Dislocation, 
and  Ankylosis. 

1.  Pain — The  pain  in  the  hip-joint  disease  varies  greatly  according 
to  the  form  which  the  affection  assumes.  In  the  more  chronic  forms  of 
the  disease  it  is  at  first  slight,  and,  perhaps,  rather  referable  to  the  knee 
than  to  t^ie  iiip  ;  this  is  particularly  the  case  in  the  femoral  variet}^,  and 
may  be  explained  by  the  irritation  of  the  articular  branch  of  the  obtu- 
rator nerve.  In  the  arthritic  form  it  is  always  very  acute,  even  intense, 
seated  in  the  joint  itself,  and  greatly  increased  by  any  movement,  how- 
ever slight,  of  the  limb.  In  the  acetabular  form  of  the  disease  the  pain 
is  not  at  first  referred  to  the  joint,  but  rather  to  the  iliac  fossa  or  side 
of  the  pelvis;  it  afterwards  becomes  severe,  gnawing,  and  deepl}-  seated 
in  the  articulation.  However  slight  the  pain  may  be,  it  is  always 
greatly  increased  by  moving  the  limb,  by  pressing  the  surfaces  of  the 
articulation  together,  or  by  abduction.     Hence  the  patient  usually  keeps 
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tlie  foot  raised  and  merely  supported  on  the  point  of  the  toes,  the  knee 
and  hip  being  flexed  and  adducted. 

2,  Tlie  Attitude  of  the  limb  is  peculiar,  and  varies  in  different  stages 
of  the  disease.  In  tlie  early  stage  the  li'mb  is  usually  straight,  carried 
slightl}^  forwards,  or  perhaps  somewhat  abducted,  owing  to  the  irrita- 
tion and  contraction  of  the  capsular  muscles  on  the  anterior  and  outer 
aspects  of  the  joint.  The  attitude  of  the  limb  is  as  follows.  1.  The 
patient  tilts  the  pelvis  to  the  opposite  side  so  as  to  raise  tlie  diseased 
limb  off" the  ground;  hence  there  is  apparent  shortening,  though  there 
may  be  no  difference  in  the  length  of  the  limbs  or  even  actual  elonga- 
tion. The  anterior  superior  spine  on  the  affected  side  will  be  found  to 
be  higher  than  that  on  the  opposite  one.  2.  The  limb  is  slightly  ab- 
ducted;  and  3,  the  patient  only  puts  the  toes  to  the  ground,  the  heel 
being  raised.  This  is  done  in  order  to  bring  the  elasticitj'  of  the  foot 
into  p\^y  and  to  prevent  the  pain  that  would  arise  from  the  jar  of  the 
limb  if  the  patient  trod  on  the  heel.  As  the  disease  advances,  the  limb 
becomes  adducted,  so  that  the  knee  is  carried  against  the  lower  part  of 
the  sound  thigh  ;  it  is  also  flexed  and  carried  forwards  in  advance  of 
the  opposite  limb,  the  action  of  the  external  rotators  having  become 
interfered  with  by  wasting  and  agglutination,  and  the  limb  coming 
under  the  influence  of  the  adductors  and  flexors.  The  length  of  the  limb 
varies  greatly  at  different  periods.  In  estimating  the  length,  we  must 
be  careful  to  discriminate  between  apparent  and  real  changes.  In  the 
early  stages  there  is  often  apparent  elongation  to  a  considerable  extent, 
owing  to  the  oblique  position  in  which  the  pelvis  is  carried  causing  the 
anterior  superior  spine  on  the  affected  side  to  be  an  inch  or  two  below 
the  level  of  that  on  the  healthy  side.  Often  in  these  cases  of  apparent 
elongation  there  is  actual  shortening.  All  this  can  readily  be  deter- 
mined by  measurement  from  the  anterior  superior  spinous  process  to 
the  inner  malleolus  of  each  side.  Real  elongation  is  not  common,  but 
may  occur  in  consequence  of  eft'nsion  into  the  joint,  and  thrusting  down 
of  the  head,  in  acute  arthritic  coxalgia.  As  the  disease  advances  short- 
ening comes  on,  from  disintegration  or  dislocation  of  the  head  of  the 
bone.  The  real  shortening  is  often  apparently  much  increased  by  the 
oblique  tilting  of  the  pelvis  upwards  on  the  affected  side.  The  real 
shortening  of  the  limb  is  often  ver^^  easily  observable  by  placing  tlie 
patient  in  the  sitting  posture,  with  the  knees  bent  at  a  right  angle,  when 
it  will  be  found  that  the  knee  on  the  side  aflTected  does  not  project  so 
far  forwards  as  the  one  on  the  healthy  side. 

3.  Suppuration  is  not  a  necessary  consequence  of  inflammation  of 
the  hip-joint,  though  in  strumous  subjects  it  more  commonly  occurs 
than  not.  We  often  see  the  arthritic  variety  of  the  disease  run  its 
course  without  sui)puration  ;  but,  in  the  acetabular  and /"^mora^,  abscess 
always  forms  sooner  or  later,  being  the  direct  consequence  of  the  dis- 
eased osseous  tissue.  In  the  acetabular  form,  abscess  is  often  one  of 
the  earliest  signs  of  serious  mischief,  preceding  the  other  signs  imme- 
diately- to  be  mentioned.  The  abscesses  usually  form  behind  the  joint, 
under  the  gluteal  muscles;  they  may  o|)en  in  this  situation  or  burrow 
under  the  fascia  lata,  and  present  on  the  outer  aspect  of  the  thigh  below 
the  tensor  vaginae  feraoris.  Sometimes  they  occur  in  front  of  the  joint 
under  the  pectineus;  and  in  the  acetabular  form  of  the  disease  they  are 
commonly  intra-pelvic,  forming  in  the  iliac  fossa,  and  presenting  aliove 
or  under  Poupart's  ligament,  or  passing  down  by  the  side  of  the  rectum 
or  through  the  sciatic  notch,  and  then  downwards  upon  the  back  of  the 
thiiih. 
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4.  Sinuses. — An  attentive  examination  of  the  position  and  direction 
of  tliese  is  of  great  importance  in  forming  an  opinion  as  to  tlae  seat  of 
the  osseous  disease.  There  are  three  situations  in  which  sinuses  are  met 
with,  wliich  varj'  according  to  tiieir  point  of  origin  from  the  abscess, 
and  the  position  of  the  diseased  bone:  hence  it  is  of  importance  to  note 
their  site  and  direction.  1.  When  the  sinus  opens  two  or  three  incites 
below  and  a  little  in  front  of  the  great  trochanter,  about  the  insertion 
of  tlie  tensor  vnginiB  femoris  muscle,  the  disease  is  almost  invariably 
femo7'al.  2.  When  the  sinus  is  in  the  gluteal  region,  it  may  indicate; 
femoral^  but  not  unfrequently  is  dependent  on  pelcic  disease  ;  the  aceta- 
bulum, or  a  portion  of  the  dorsum  ilii,  being  the  part  involved.  3.  Tlie 
sinus  may  open  in  the  pubic  region,  either  above  or  below  Poupart's 
ligament:  in  tliis  situation  it  is  almost  certainl}^  diagnostic  of  disease 
of  the  pelvic  bones,  especially  the  pubic  aspect  of  the  acetabulum. 
When  it  appears  above  the  ligament,  it  probably  leads  to  intrapelvic 
abscess:  on  the  other  hand,  when  it  opens  below  Poupart's  ligament, 
there  is  generally  disease  of  the  rami  of  the  pubes  or  ischium. 

The  situation  of  the  sinuses,  as  well  as  their  direction,  will  thus  be 
found  to  be  of  the  greatest  value  in  leading  the  Surgeon  to  a  more 
accurate  diagnosis  of  the  seat  and  extent  of  the  osseous  disease  than  he 
could  otherwise  form.  And,  indeed,  it  is  only  by  attention  to  these  cir- 
cumstances that  he  is  enabled  in  many  cases  to  form  an  approximate 
opinion  on  these  points  ;  for  the  diseased  bone  is  often  so  covered  in  by 
healthy  osseous  structure,  as  when  the  inner  aspect  of  the  great  tro- 
chanter is  affected,  or  by  plastic  matter,  that  the  probe  cannot  touch  it; 
or  the  sinus  may  be  so  tortuous  that  a  straight  probe  cannot  follow  its 
windings.  Sayre's  vertebrated  probe  (Fig.  406)  is  very  useful  in  these 
cases. 

But  there  is  other  important  information  obtainable  from  :ui  attentive 
consideration  of  the  situation  of  the  sinuses.  It  is  with  reference  to  the 
probable  nature  of  the  osseous  disease.  In  femoral  coxalgia,  this  is 
almost  invariably  caries — sometimes  simple,  in  other  cases  tuberculous; 
hence  those  sinuses  that  indicate  the  existence  of  primary  disease  of  tlie 
upper  epiphysis  of  the  thigh-bone  prove  this  to  be  of  a  carious  nature  ; 
whilst,  on  the  other  hand,  sinuses  occurring  in  the  pubic  region  and  by 
Poupart's  ligament  are  almost  invariabl}'  dependent  on  the  presence  of 
necrosed  bone — necrosis  being  the  form  of  disease  that  affects  the  aceta- 
bulum and  pelvic  bones. 

5.  Dislocation. — In  the  advanced  forms  of  hip-disease,  dislocation 
of  tlie  head  of  the  tliigh-bone  commonly  occurs,  and  may  arise  from  three 
causes,  a.  The  joint  may  be  destroyed;  the  capsular  ligament  having 
given  way  in  consequence  of  inflammatory  softening  and  ulceration,  and 
the  head  of  the  bone  being  thrown  out  of  the  cavity  b}^  the  action  of 
the  surrounding  muscles,  b.  Caries  and  partial  absorption  of  the  head 
of  the  thigh-bone  may  have  taken  place,  so  that  it  no  longer  fills  up  tlie 
cotj'loid  cavity  ;  and,  the  ligaments  being  at  the  same  time  destroyed,  it 
slips  out  on  to  the  dorsum  ilii  (Fig.  484).  A  fungus  fibro-plastic  mass 
may  sprout  up  from  the  bottom  of  the  cavity,  and  thus  tend  to  push  the 
bone  out  of  it ;  and,  after  it  has  been  so  extruded,  this  growth  will 
completely  fill  the  acetabulum. 

The  occurrence  of  dislocation  is,  in  the  great  majority  of  cases,  pre- 
ceded by  the  formation  of  abscess  in  and  around  the  joint;  but  in  some 
instances  it  happens  in  consequence  apparently  of  the  softening  of  the 
ligaments,  the  head  of  the  bone  being  thrown  out  of  the  acetabulum 
without  the  supervention  of  abscess  oi-  any  sign  of  suppui'ation.     \i\ 
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these  cases  a  false  joint  may  be  formed  upon  the  dorsum  ilii,  where  the 
bone  lodges.  AVhen  it  is  lying-  in  a  suppurating  cavity  it  will  always  be 
found  to  be  in  a  carious  state,  and  then  no  attempt,  or  at  most  an 
imperfect  one,  is  made  at  the  construction  of  an  articuiati()n  around  it. 


Fig.  484.— Acute  Disease  of  Hip-joiat  in  an  Adult.     Absorption  of  Head  of  Femur.     Softening  of 
Liiraments.     Dislocation  on  the  Dorsum  Ilii. 


Dislocation  takes  place  chiefly  in  the  femoral  variety  of  the  disease, 
in  which  the  head  of  the  thigh-bone  is  more  or  less  destroyed,  and  tiie 
acetabulum  is  filled  vvith  fibro-plastic  deposit,  whicli  is  reparative  mate- 
rial, developed  in  those  cases  in  which  tlie  lining  cartilaginous  surface 
of  the  joint  has  been  removed,  leaving  rougliened  bone,  vvhich  thus 
becomes  covered.  The  formation  of  tliis  material  is  interesting,  as 
showing  the  possibility  of  repair  in  the  acetabulum  when  it  is  only 
secondarily  affected.  In  the  acetabular  form,  the  position  of  the  head 
of  the  bone  is  more  uncertain.  In  some  cases  it  is  dislocated  upon  the 
dorsum  ilii ;  in  other  instances,  the  head  of  the  bone  is  not  thrown  out 
of  the  cotyloid  cavity  ;  but  this,  being  carious,  and  becoming  at  last 
perforated,  may  allow  the  upper  end  of  the  thigh-bone  to  slip  into  the 
pelvis. 

6.  Ankylosis  may  occur  either  with  or  without  previous  suppuration. 
If  the  joint  have  suppurated  and  the  head  of  the  bone  be  thrown  on  the 
dorsum  ilii,  a  false  joint  may  eventually  form,  or  osseous  ankylosis  in  a 
more  or  less  faulty  position  take  place.  If  the  head  of  the  bone  con- 
tinue in  the  acetabulum  without  suppuration,  osseous  ankylosis  may 
ensue  with  but  little  shortening  of  tlie  limb. 

Pathology. — It  is  not  often  that  the  opportunity  presents  itself  of 
examining  a  hip-joint  in  the  earlier  stages  of  coxalgia,  before  complete 
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disorganization  of  the  joint  hns  taken  place.  Tlie  following  were,  how- 
ever, the  appearances  that  were  found  in  a  child  about  eight  years  of 
age,  who  died  in  tiie  Hospital  of  pneumonia,  and  whose  body  was  care- 
fully examined  bj^  Wilson  Fox.  The  disease  of  the  hip  had  only  existed 
about  six  weeks. 

The  joint,  wiiich,  including  the  acetabulum  and  capsule,  was  removed 
entire,  contained  a  considerable  quantity  of  dirty  yellow  pus.  The  liga- 
ment teres  was  flattened  and  covered  with  spots  of  yellow  lymph:  it 
was  much  softened,  so  as  to  tear  witli  the  greatest  ease.  The  synovial 
membrane  was  generally  greatl}-  thickened,  intensely  injected,  of  color 
varying  from  bright  red  to  dull  orange,  and  covered  by  spots  of  yellow 
lymph.  The  cartilage  lining  the  acetabulum  appeared  to  be  healthy, 
except  just  around  the  insertion  of  the  ligamentura  teres,  where  it  was 
softer  and  more  gelatinous-looking  than  normal  for  at)out  one  to  two 
lines.  The  cartilage  incrusting  tlie  head  of  the  femur  appeared  at  first 
sight  to  be  entirely  unaffected. 

On  making  a  vertical  section  through  the  acetabulum,  and  the  head 
and  neck  of  the  femur,  the  great  trochanter  was  found  almost  entirely 
nnossified,  with  the  exception  of  a  point  in  its  centre,  and  its  connection 
to  the  bone  was  weak  and  easily  torn  asunder.  The  epiphysis  of  the 
head  was  completel}'  ossified  ;  the  line  of  junction  being  still,  however, 
marked  by  a  band  of  bluish  and  verj^  hard  cartilage,  which  extended  for 
about  three  lines  on  each  side  across  the  bone.  In  the  centre  of  this, 
extending  both  into  the  epiphysis  and  the  diaphysis,  was  an  eburnated 
l)ortion  of  bone,  yellow,  hard,  dense,  and  compact,  these  peculiarities 
being  most  marked  in  the  portion  belonging  to  the  diaphysis.  In  both 
parts  this  mass  contrasted  strongly  in  color  and  in  consistence  with  the 
reddened  cancellous  tissue.  The  incrusting  cartilage,  though  generally 
appearing  healthy  externally,  could  now  be  seen  to  be  a  good  deal  worm- 
eaten  internally,  and  indeed,  destroyed  at  one  or  two  points.  Where  the 
mass  of  hard  bone  came  near  the  surface,  the  reflexion  of  the  synovial 
membrane  was  destro^-ed.  Below  this,  in  the  neck  and  the  upper  part 
of  the  shaft,  the  cancellous  tissue  was  very  lax,  the  walls  being  very 
thin,  and  the  medulla  filling  them  extraordinarily'  red.  The  medulla  at 
the  commencement  of  the  medullary  canal,  about  one  inch  and  a  half 
below  the  trochanter,  was  exceedingly  red  and  vascular.  Occupying 
.mau}^  spots  of  the  cancellous  tissue,  and  also  one  or  two  of  the  reddened 
medulla,  were  many  little  masses  of  the  size  of  millet-seeds,  looking  like 
transparent  cartilage,  hard  and  resisting,  3'ielding  no  juice,  not  breaking 
down  at  all  easily  under  the  finger,  torn  with  diflflculty  by  the  needle, 
and  when  torn  showing  gi'eat  numbers  of  nuclei  and  fibres.  They  per- 
vaded the  whole  bone,  and  were  also  found  in  the  acetabulum,  but  in 
smaller  numbers.  Some  of  them  could  easily  be  enucleated  where  the 
medulla  was  soft,  others  could  only  be  separated  with  difficulty  from  the 
cancellous  bone. 

From  this  account  it  is  easy  tb  perceive  that  the  disease  was  tubercu- 
lous; that  it  commenced  in  the  osseous  structures,  chiefly  of  the  femur; 
and  that  it  secondarily  implicated  the  soft  articular  structures,     x 

Arthritic  Coxalgia — The  arthritic  form  of  hip-joint  disease  may 
commence  in  any  of  the  soft  sti'uctures  of  the  joint;  in  the  capsule, 
the  synovial  membrane,  the  cartilages,  or  the  round  ligament.  These 
are  alone  primarily  affected,  usually  with  acute  inflammation  presenting 
the  characters  of  arthritis  in  other  joints,  and  the  disease  generally  cout 
tinues  limited  to  these  structures  throughout.  Aston  Key  believed  that 
the  round  ligament  was  very  frequently  the  starting-point  of  inflamma- 
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tion  of  the  hip-joint,  and  other  Surgeons  have  I'efei'red  its  origin  to  each 
of  the  otlier  structures  mentioned.  Without  denying  the  possil)ility  of 
disease  sometimes  commencing  in  the  ligaments,  illustrative  of  which 
we  have  a  beautiful  moJel  in  the  Museum  of  University  College,  I  be- 
lieve that  it  more  frequently  appears  first  in  the  cartilage  incrusting  the 
liead  of  the  thigh-bone  ;  for,  though  it  is  extremely  difficult  to  prove 
this,  opportunities  of  dissecting  this  form  of  hip-disease  in  its  early 
stages  being  very  rare,  yet  the  symptoms  that  attend  it  so  closely  re- 
semble those  accompanying  the  diseases  of  the  articular  cartilage  in 
other  joints,  that  it  is  difficult  not  to  infer  that  this  may  be  the  case  in 
the  hip. 

Symptoms. — In  this  form  of  tlie  disease  the  patient  is  seized  with  signs 
of  acute  inflammation  of  the  joint,  coming  on  rather  rapidly,  and  with 
great  constitutional  disturbance  and  pyrexia.  The  pain  in  the  joint  in 
tiiese  cases  is  most  excruciating,  accompanied  by  spasms  and  twitchings 
of  the  limb,  and  marked  by  nocturnal  exacerbations.  The  suffering  is 
so  intense,  that  the  patient  cannot  bear  the  slightest  movement  of  the 
limb;  a  fit  of  coughing,  the  weight  of  the  bed-clothes,  or  the  shaking  of 
the  bed  by  a  person  leaning  against  it  will  give  rise  to  the  most  intense 
agony;  and  in  the  intervals  of  his  suffering  the  patient  is  in  constant 
fear  of  a  return  of  the  pain,  to  which  he  looks  forward  with  much  anx- 
iety. In  these  cases  the  limb  is  everted,  al)ducted,  perfectly  helpless, 
and  motionless:  the  nates  will  be  found  flattened,  and  there  is  usually 
some  fulness  about  the  anterior  part  of  the  joint,  under  the  pectineus 
muscle,  or  to  its  outer  side,  above  the  trochanter.  There  is  also  some- 
times true  elongation  of  it,  in  consequence  of  the  capsule  becoming  dis- 
tended with  fluid,  and  pushing  the  head  of  the  bone  downwards.  On 
measuring  the  limb,  in  order  to  ascertain  its  true  length,  it  is  necessary 
to  examine  the  two  together,  and  to  place  the  sound  in  exactly  the  same 
position  as  the  diseased  one  ;  unless  this  be  done,  error  will  very  probably 
creep  in,  for,  on  measuring  the  lower  extremity  from  the  anterior  supe- 
rior iliac  spine  to  the  lower  border  of  the  patella  or  the  inner  ankle,  it  will 
be  found  to  be  of  greater  length  when  adducted  or  extended  than  when 
abducted  or  bent. 

In  some  cases  the  distension  of  the  capsule  with  synovial  fluid,  as  the 
result  of  the  inflammation  in  the  joint,  may  be  go  great  as  to  lead  to  its 
rupture,  and  to  the  sudden  dislocation  of  tiie  head  of  the  bone  on  to  the 
dorsum  ilii,  with  great  pain  and  much  shortening;  this,  however,  is  of 
very  rare  occurrence,  the  dislocation  seldom  taking  place  until  after 
abscess  has  formed  within  the  joint,  and  the  articulation  has  been  thus 
destroyed. 

Results. — In  this,  the  arthritic  form  of  hip-disease,  various  termina- 
tions may  take  place  ;  the  result  depending  greatly  upon  the  constitution 
of  the  patient,  and  on  the  manner  in  which  the  affection  is  treated.  In 
the  most  favorable  circumstances,  as  the  inflammatory  action  is  subdued, 
the  disease  falls  into  the  subacute  condition,  and  recovery  gradually  but 
very  slowly  takes  place,  with  a  limb  that  continues  somewhat  stiff  and 
partially  ankylosed,  as  well  as  wasted  and  somewhat  shortened  from 
disuse.  Sometimes  complete  ankylosis  occurs  without  the  previous 
formation  of  abscess.  In  the  majority  of  instances,  however,  abscess 
forms,  and  then  the  patient  may  either  be  worn  out  by  the  continued 
irritation  of  diseased  bone,  or  by  the  profuseness  of  the  discharge;  or, 
great  shortening  taking  place  either  by  the  absorption  of  the  head  of 
the  bone,  or  its  dislocation  out  of  tiie  acetabulum,  the  cavity  of  the  al>- 
scess   may  ultimately  contract,  the  carious  portions  of  bone  exfoliate, 
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and  the  sinuses  close  after  years  of  suffering.  In  the  most  favorable 
circumstances,  when  once  the  joint  has  been  acutely  inflamed,  a  year  or 
two  will  elapse  before  the  patient  can  use  his  limb  with  any  degree  of 
security.  The  safety  of  the  patient  depends  in  a  great  measure  on  pre- 
venting the  occurrence  of  suppuration.  If  the  constitution  be  very  stru- 
mous, this  rarely  can  be  done;  but,  if  it  be  tolerably  healthy,  the  dis- 
ease may  be  prevented  from  passing  on  to  this  stage,  and  then  the  patient 
may  recover  with  an  useful  though  somewhat  stiff"  and  crippled  limh. 
If  suppuration  occur,  it  is  vevy  seldom  that  an  adult  patient  recovers, 
hectic  and  exhaustion  speedily  carrying  him  off".  The  lives  of  children 
ma}',  however,  be  saved  even  in  these  circumstances  ;  but  they  will  be 
left  permanently  lamed. 

Acetabular  Coxalgia. — In  the  acetabular  form,  the  disease  origi- 
nates in  the  pelvic  bones,  and  the  articulation  and  head  of  the  thigh-bone 
are  only  secondarily  involved.  The  disease  of  the  pelvic  bones  has 
more  of  the  character  of  necrosis  than  of  caries  ;  but  the  two  morbid 
conditions  are  in  manj'  cases  co-existent,  the  acetabulum  being  carious, 
whilst  the  rami  of  the  pubes  and  ischium  are  necrosed.  The  soft  articu- 
lar structures  speedily  become  disorganised  ;  the  cartilage  incrusting 
the  head  of  the  thigh-bone  is  absorbed  ;  the  femoral  head  itself  becomes 
eroded  rather  than  carious;  but  the  disease  does  not  extend  in^to  the 
neck  or  trochanters.  This  form  of  hip-joint  disease  is  more  common  in 
adults  than  an^^  other  variety. 

The  Symptoms  are  usually  obscure  in  the  early  stages,  but  become 
very  unequivocal  as  the  disease  advances.  There  is  pain  around  the  hip 
rather  than  in  the  joint  itself;  this,  however,  becomes  tender  on  pres- 
sui-e,  and  the  patient  cannot  bear  on  the  limb,  but  no  alteration  takes 
l)lace  in  its  length,  although  it  becomes  greatly  wasted.  Abscess  in- 
variably forms,  perhaps  at  first  within  the  pelvic  cavity;  but  it  soon 
presents  externally.  Sometimes  it  passes  down  by  the  side  of  the  rec- 
tum, or  through  the  sciatic  notch  to  the  gluteal  region;  but  generally 
it  points  near  the  ])ubes,  under  Poupart's  ligament.  Hectic  comes  on  ; 
the  sufferings  are  greatly  increased  ;  and  death  from  exhaustion  speedily 
ensues  in  this,  which  is  by  far  the  most  fatal  form  of  hip-disease.  In 
cases  of  this  form,  dislocation,  though  it  is  met  with  now  and  then, 
rarely  takes  place.  Sometimes,  however,  the  destruction  of  the  aceta- 
bulum is  so  extensive  that  the  head  of  the  thigh-bone  penetrates  it,  and 
passes  into  the  pelvic  cavity.  Dislocation  is  most  frequent  when  the 
disease  has  destroyed  the  head  of  the  bone ;  so  that,  the  head  being  no 
longer  present,  no  impediment  is  off'ered  to  the  action  of  the  muscles 
around  the  joint,  and  the  bone  at  length  slips  from  its  position  in  the 
cavity  of  the  acetabulum. 

Femoral  Coxalgia — In  the  femoral  form  of  coxalgia,  the  morbid 
action  commences  in  the  upper  epiph^-sis  of  the  thigh-bone.  The  pro- 
gress of  this  variety  of  coxalgia  is  very  insidious:  its  symptoms  are  by 
no  means  prominent;  it  generally  occurs  in  young  children,  and  is  usu- 
ally, I  believe,  of  tubercular  origin.  In  it  the  yellow,  somevvhat  soft, 
friable  matter  fills  up  the  cancelli  of  the  head  and  neck  of  the  thigh-bone, 
resembling,  and  indeed  being  identical  with,  tubercular  deposit  in  other 
organs.  This  form  of  coxalgia  is  accompanied  inevitably  by  the  forma- 
tion of  abscess  in  the  soft  parts  around  the  joint,  commonly  on  the  out- 
side of  the  thigh,  and  in  the  gluteal   region  ;  the  articular  surfaces  are 

■  eventually  destroyed,  and  the  head  of  the  bone  becomes  carious  and  is 

■  displaced,  leading  to  shortening  and  distortion  of  the  limb ;  the  disease 
very  generally  terminates  in  death  from  exhaustion  and  hectic. 
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Symptoms. — The  disease  usually  commences  very  insidiously.  It 
assumes  a  subacute  character,  and  is  chiefly  met  with  in  younor  children. 
Tlie  first  symptom  that  usually  attracts  attention  is,  that  the  child  limps 
and  walks  in  a  peculiar  shuffling,  hopping  manner;  he  does  not  stand 
firmlj^  upon  both  feet,  but  rests  on  the  toes  of  the  affected  limb,  the  knee 
of  which  is  bent.  The  limb  will  be  seen  to  be  everted,  somewhat  ab- 
ducted, slightly  flexed  upon  the  thigh,  with  the  knee  partly  bent,  and 
ap|)arentl_y  shorter  than  the  other.  This  shortening,  however,  is  apparent, 
and  not  real ;  for  on  laying  the  child  on  its  back,  it  will  be  found  that 
the  pelvis  is  placed  obliquely;  the  anterior  superior  spine  on  the  affected 
side  l)eing  raised  to  a  higher  level  than  that  on  the  sound  one,  and  at 
the  same  time  turned  somewhat  forwards.  Measurement  of  the  limb 
from  this  point  to  the  ankle  will  show  that  there  is  no  alteration  in  its 
length.  The  obliquity  of  the  pelvis,  which  is  of  very  early  occurrence 
in  diseased  hip,  is  owing  to  the  child  lifting  the  foot  off  the  ground  in 
order  to  avoid  pressure  on  it  in  walking  or  running;  and  in  doing  this 
he  is  obliged  to  raise,  not  only  the  limli,  but  the  corresponding  side  of 
the  pelvis.  This  apparent  shortening  will  commonly  give  place,  after 
keeping  the  child  in  bed  for  a  few  days,  to  a  simulated  elongation  of  the 
limb;  the  pelvis  on  the  affected  side  descending  below  its  natural  level. 
At  the  same  time  that  these  symptoms  are  noticed,  the  child  usually 
complains  of  pain  in  the  hip,  especially  on  pressing  over  the  pectineus 
muscle,  or  behind  the  trochanter;  this  is  increased  by  standing,  walk- 
ing, or  any  attempt  to  liear  upon  the  joint ;  abduction  also,  and  rotation 
of  the  limb  outwards,  are  particularly  painful,  and  any  concussion  of  it, 
as  by  striking  the  heel  or  knee,  will  greatly  increase  the  suffering.  At 
this  stage  of  the  disease,  the  patient  will  often  I'efer  to  the  knee  rather 
than  the  hip  as  the  seat  of  pain,  and  a  careless  Surgeon  might  be  misled 
and  treat  the  wrong  joint;  the  more  so,  as  there  is  not  unfrequently  a 
good  deal  of  cutaneous  sensibility  about  the  inner  side  of  the  knee-joint. 
This  pain  appears  to  be  seated  in  the  oltturator  nerve;  the  articular 
branch  of  which,  sent  to  the  hip-joint,  becoming  implicated  in  the  dis- 
ease, communicates  a  radiating  pain  that  is  felt  at  the  extremity  of  the 
long  descending  branch  which  is  distributed  to  the  knee.  On  turning 
the  child  u|K)n  its  face  it  will  be  observed  that  the  nates  are  somewhat 
flattened,  the  fold  being  in  a  great  measure  obliterated  ;  and,  if  it  be  a 
female,  the  labium  on  the  affected  side  will  be  seen  to  be  placed  at  a 
lower  level  than  on  the  sound  side. 

As  the  disease  advances,  abscesses  ma_y  form  at  any  part  in  the 
vicinity  of  the  joint.  They  most  commonly  occur  under  the  glutei 
muscles;  but  sometimes  at  the  anterior  part,  under  the  pectineus  mus- 
cle. When  in  this  situation,  they  occasionally  give  rise  to  very  seveie 
suffering  down  the  inner  side  of  the  thigh  by  exercising  pressure  upon 
the  obturator  nerve,  which  may  sometimes  become  tightly  stretched 
over  the  subjacent  cyst  of  the  abscess.  It  is  about  this  period  that  true 
shortening  of  the  liml)  takes  place,  which  at  the  same  time  becomes  ab- 
ducted and  inverted,  thus  assuming  a  very  different  position  from  that 
which  is  presented  in  the  early  stage  of  the  disease.  The  different  posi- 
tions into  which  the  liml)  falls  in  the  two  stages  of  the  complaint  are 
evidently  due  to  alterations  in  the  muscular  action  brought  to  bear  upon 
it.  In  the  early  stage,  the  strong  external  rotators,  which  are  in  close- 
relation  with  the  joint,  become  irritated  by  the  extension  of  inflamma- 
tory action  to  them,  or  by  the  pressure  to  which  they  are  exposed  by  the 
distended  capsule;  and  hence,  these  being  called  into  increased  action, 
the  limb  is  everted,  at  the  same  time  that  it  is  slightly  flexed  and  ab- 
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Fig.  48.5.- 


Sinuses  on  outer 


ducted  by  the  irritation  to  which  the  psoas  and  iliaciis  are  subjected.  As 
the  disease  advances,  these  muscles  become  wasted,  undergo  fatty  de- 
generation, absorption,  or 
disintegration,  l)y  the  for- 
mation of  abscesses  nnder- 
neatli  and  around  them  ; 
hence,  the  action  of  the 
adductor  muscles  being  no 
longer  counterbalanced, 
the  limb  is  drawn  upwards 
and  forwards,  and  turned 
inwards  (Fig.  485). 

The  shortening  of  the 
limb  may  arise,  in  very 
chronic  cases,  from  gene- 
ral atrophy  of  the  member, 
consequent  upon  disuse  ; 
and  this,  no  doubt,  in  all 
instances  after  a  time  in- 
fluences its  condition. 
Most  commonly,  however, 
shortening  occurs  from 
absorption  of  the  head  of 
the  bone,  which  is  usually 
at  the  same  time  dislocat- 
ed upon  the  dorsum  of  the 
ilium.  In  these  cases,  the 
remains  of  the  dislocated 
head  can  be  felt  through  the 
thin  and  weakened  muscles  in  the  new  situation,  and  in  other  instances 
may  be  found  lying  at  the  bottom  of  a  cavity  in  a  carious  state  (Fig.  486 ). 
Prognosis  of  Hip-Joint  Disease. — The  prognosis  in  cases  of  diseased 
hip  must  be  regarded  from  two  points  of  view — 1,  as  concerns  the  Life 
of  the  Patient;  2,  as  to  the  Utility  of  the  Limb  that  will  be  left. 

1.  Life.— Disease  of  the  hip-joint,  and  of  the  contiguous  osseous  struc- 
tures, is  dangerous  to  life  in  proportion  to  the  abundance  and  the  long 
continuance  of  the  suppuration;  and  this  is  dependent  partly  on  the 
patient's  constitution,  but  chiefly,  and  in  the  first  degree,  on  the  extent 
and  nature  of  the  osseous  disease.  In  the  arthritic  form  of  coxalgia, 
suppuration  is  often  prevented  by  rest  and  appropriate  treatment;  and 
when  this  is  the  case,  the  patient  will  usually  recover.  If  suppuration 
take  place  in  cases  of  this  kind,  recovery  need  not  be  despaired  of;  but 
convalescence  will  be  greatly  protracted.  In  such  cases  much  will  de- 
pend on  the  patient's  constitution.  If  that  be  highly  scrofulous,  tuber- 
culisation  in  other  organs,  more  particularly  in  the  lungs  or  spine,  may 
probably  take  place,  and  destroy  life. 

When  the  bones  that  enter  into  the  composition  of  and  that  surround 
the  hip-joint  are  diseased,  the  case  at  once  assumes  a  much  graver 
aspect.  Some  Surgeons  are  of  opinion,  that  if  caries  exist  the  patient 
must  die.  In  this  doctrine  I  cannot  concur.  I  believe  that  much  will 
depend  on  the  situation  and  extent  of  the  caries,  and  on  the  question 
whether  it  be  primary  and  tuberculous,  or  secondary  to  the  disease  of 
the  soft  joint-sti'uctures.  In  the  latter  case  the  head  of  the  bone,  de- 
nuded of  its  incrusting  cartilage,  softened  and  carious  upon  the  surface, 
may  be  thrown  on  to  the  dorsum  ilii ;  profuse  and  long-continued  sup- 
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puration  will  ensue,  yet  under  good  and  careful  management,  and  with- 
out operation,  I  have  in  some  instances  seen  recovery  take  place. 

In  those  cases  in  which  tlie  disease  is  primarily  femoral^  and  depen- 
dent upon  tubercular  deposit  in  the  head  of  the  thigh-bone,  the  prognosis, 
if  the  case  be  not  subjected  to  operation,  is  very  unfavorable.  Here  we 
have  a  form  of  caries  in  which  there  is  no  prospect  of  spontaneous  cure; 
and  the  patient  will  be  worn  out  by  hectic,  induced  by  the  long-con- 
tinued and  irremediable  suppuration  resulting  from  the  irritation  excited 
by  the  dislocated  and  carious  femoral  head  in  the  gluteal  region. 

The  condition  of  the  pelvic  bones  is  one  that  more  materially  than  any 
one  other  circumstance  influences  the  prognosis  in  cases  of  coxalgia. 
When  the  acetabulum  alone  of  these  bones  is  affected,  the  prognosis  will 
turn  upon  whether  this  acetabular  disease  be  primary  or  secondary.  If 
it  be  primary^  intrapelvic  abscess  will  probably  form,  pointing  above 
Ponpart's  ligament;  and  whether  the  head  of  the  thigh-bone  be  dislo- 
cated or  not,  I  believe  that  death  must  necessarily  ensue,  unless  the 
diseased  osseous  structures  be  excised.  If  it  be  secondary  to  disease  of 
the  head  of  the  thigh-bone,  in  which  the  primary  mischief  has  developed, 
the  condition  of  the  acetabulum  need  not  seriously  affect  the  prognosis. 
In  these  cases  the  head  of  the  bone  becomes  dislocated,  and  this  very 
displacement  is  the  first  step  towards  the  cure  of  the  disease  in  the  ace- 
tabulum. The  surface  of  this  cavity,  which  is  roughened,  and  deprived 
of  its  incrusting  cartilage,  speedily  becomes  covered  by  granulations. 
These  undergo  fibroid  transformation  ;  and  in  the  course  of  a  sliort  time 
the  whole  cavity  becomes  filled  up  by  a  dense  elastic  fibroid  growth, 
which  is  in  fact  the  medium  of  repair  of  the  diseased  and  disused  aceta- 
bular cavity. 

When  the  morbid  action  extends  to  the  osseous  structures  around  the 
acetabulum,  such  as  the  rami  of  the  ischium  and  pubes,  the  body  and  the 
tuberosity  of  the  ischium  and  the  upper  lip  of  the  acetabulum,  and  even 
the  dorsum  of  the  ilium,  the  disease  usually  partakes  more  of  the  nature 
of  neurosis  than  of  caries,  and  is  perfectly  incurable,  except  by  opera- 
tion. In  extensive  pelvic  disease  such  as  this,  natural  means  are  quite 
unable  to  effect  a  cure,  and  the  patient  must  die  of  hectic  or  intercurrent 
disease,  unless  recourse  be  had  to  excision  of  the  head  of  the  thigh-bone 
and  the  whole  of  the  necrosed  and  carious  osseous  structures. 

2.  Utility  of  the  Limb When  once  the  hip-joint  has  become  in- 
flamed, more  or  less  lameness  will  invariably  result,  however  carefully 
conducted  the  treatment  may  be.  I'he  amount  of  lameness  may  consist 
in  a  mere  stiffness  about  the  hip,  a  difficulty  in  abduction,  in  flexion  of 
the  thigh  on  the  pelvis,  or  in  free  rotation  :  or  it  ma\^  extend  to  absolute 
uselessness  of  the  shortened,  withered,  and  deformed  limb,  which  hangs 
powerless  from  the  pelvis,  suspended  as  it  were  by  the  ilio-femoral  liga- 
ment, and  slightly  flexed  and  adducted.  The  extent  of  lameness  will 
depend  chiefly  upon  the  form  of  the  disease,  and  to  some  extent  upon 
the  treatment  adopted ;  but  some  will  ever  be  left.  When  the  coxalgia 
is  arthritic^  and  suppuration  has  not  taken  place,  ankylosis  of  a  more  or 
less  complete  form  will  usually  ensue;  and  if  the  thigh  have  been  kept 
in  the  straight  position,  a  sufficiently  useful  limb  will  be  left,  but  slightly 
shortened,  and  possessing  free  compensating  movement  in  the  lumbar 
spine,  enabling  the  patient  to  swing  it  with  facility  as  he  walks.  If  sup- 
puration have  taken  place,  and  the  head  of  the  bone  have  been  absorbed 
or  dislocated,  the  limb,  even  under  the  most  judicious  treatment,  will  be 
left  considerably  shortened,  weakened,  wasted,  and  more  or  less  adduct- 
ed, with  the  knee  carried  somevvhat  forwards,  as  well  as  inwards,  and 
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the  patient  walking  often  most  imperfectly  and  with  great  difficulty  on 
the  points  of  his  toes. 

Diagnosis. — In  making  the  diagnosis  of  coxalgia,  care  must  be  taken 
not  to  confound  it  in  its  early  stages  with  an  ordinary  attack  of  rheu- 
matism^ a  mistake  that  not  unfrequently  happens.  The  alteration  in  the 
shape  and  position  of  the  limb,  the  obliteration  of  the  fold  of  the  nates, 
and  tlie  limitation  of  the  i«iin  to  one  joint,  will  usually  prevent  the  Sur- 
geon from  falling  into  this  error.  With  disease  of  the  knee^  care  mnst 
be  taken  not  to  confound  hip-disease,  in  consequence  of  the  pain  in  the 
early  stages  being  commonly  referred  to  the  former  joint;  here  the  ab- 
sence of  any  positiv^e  sign  of  disease  about  the  knee,  and  tlie  existence 
of  all  the  signs  of  disease  in  the  hip  that  have  alreadj'^  been  noticed,  will 
enable  the  Surgeon  to  diagnose  the  true  seat  of  the  affection.  Lateral 
curvature  of  the  spine,,  accompanied  by  neuralgic  tenderness  in  the  hip, 
occasionally  gives  rise  to  apparent  shortening  of  the  limb  with  pain  and 
rigidity  ;  but  in  these  cases  the  existence  of  the  spinal  affection,  the 
superficial  nature  of  the  pain,  and  the  absence  of  increase  of  suffering 
when  the  joint  is  firmly  compressed,  or  of  painful  startings  at  night,  will 
indicate  the  true  nature  of  the  affection.  Abscess  may  occasionally, 
though  rarely,  form  in  the  vicinity  of  the  hip  without  that  joint  being 
diseased.  Should  this  take  place  towards  the  interior  aspect  of  the 
articulation  under  the  pectineus  muscle,  it  may,  by  its  pressure  upon 
the  obturator  nerve,  occasion  pain  in  the  tliigh  and  knee,  as  in  those 
cases  in  which  the  articulation  is  affected  ;  here,  however,  the  sound 
state  of  the  joint  at  its  posterior  and  outer  part,  the  absence  of  all  ol)- 
liquity  of  the  pelvis,  and  of  the  other  signs  of  the  true  hip-disease,  will 
enable  the  diagnosis  to  be  eff"ected.  The  diagnosis  from  sacra-iliac  dis- 
ease has  been  described  at  p.  306. 

Treatment. — Tlie  treatment  of  disease  of  the  hip  must  be  conducted 
with  reference  to  the  form  of  the  disease,  the  acuteness  of  the  attack, 
and  the  severity  of  the  local  and  constitutional  symptoms.  In  all  cases, 
this  affection  must  be  managed  in  accordance  with  those  general  prin- 
ciples tliat  guide  us  in  the  treatment  of  inflamed  joints. 

It  is  of  especial  importance  to  adopt  early  measures.  If  we  wish  to 
prevent  the  occurrence  of  suppuration,  dislocation,  or  ankylosis,  the 
ciiild  must,  on  the  supervention  of  the  earliest  symptoms  of  impending 
mischief  al30ut  the  joint,  be  put  under  proper  constitutional  treatment, 
and  complete  rest  of  the  limb  must  be  secured  by  a  well-fitting  leather 
splint.  By  early  attention,  a  cure  may  be  effected  ;  whereas,  if  the  case 
be  neglected  in  its  first  stages,  the  utmost  the  Surgeon  can  do  is  to  save 
the  life  of  the  patient ;  the  limb  invariably  falling  into  a  siiortened,  with- 
ered, and  distorted  condition. 

When  the  disease  is  of  the  acute  Arthritic  kind,  the  patient  must  of 
course  be  kept  in  bed,  and  absolutely  at  rest,  and  be  treated  with  calo- 
mel and  opium  freely  administered,  having  a  full  dose  of  an  opiate  at 
night,  in  order  to  prevent  the  painful  startings  of  the  limb.  The  inflamed 
joint  must  be  comfortably  arranged  upon  pillows,  so  as  to  be  kept  in  as 
easy  a  position  as  possible;  and  great  relief  will  be  afforded  to  the 
l>atient  by  the  application  of  hot  poppy-fomentations.  But  no  treatment 
will  be  of  the  slightest  avail,  unless  we  adhere  rigidly  to  that  principle 
which  is  paramount  in  the  management  of  all  acutely'  inflamed  joints- 
absolute  rest.  In  inflammation  of  the  hip-joint,  there  are  two  methods 
of  securing  this:  1,  by  means  of  a  weight  attached  to  the  limb;  2.  by 
the  long  splint.  Of  the  two  methods,  that  by  a  weight  is  the  best,  as  it 
enables  the  Surgeon  to  make  any  necessary  application  to  the  hip  with- 
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out  disturbing  the  apparatus.  In  applying  extension  by  means  of  a 
weiglit,  the  following  plan  sliould  be  adopted  (Fig.  48t).  The  patient  is 
placed  on  a  hard  mattress.  The  pelvis  and  body  are  fixed  to  the  bed  by 
means  of  broad  felt  straps  and  buckles.     A  leather  ankle-strap  is  then 


Fig.  "187. — Apparatus  for  Exteasion  by  Weights  in  Hip  joiut  Disease. 

])laced  round  the  foot  and  lower  part  of  the  leg,  and  a  padded  belt  above 
the  knee.  From  the  sides  of  each  of  these,  straps  are  carried  to  a  poiut 
six  or  eight  inches  beyond  the  foot,  where  they  are  attached  to  a  trans- 
verse iron  rod,  four  inches  long.  From  this  the  cord  suspending  the 
weight  passes  over  a  pulle^'-frame  fixed  to  the  end  of  the  bed.  The  weight 
applied  should  be  from  two  to  three  pounds  in  children  up  to  six  j^ears 
of  age;  four  pounds  between  the  ages  of  six  and  ten  ;  five  or  six  pounds 
from  ten  to  thirty.  If  the  long  splint  be  used,  it  must  be  applied  as  for 
fractured  thigh,  but  without  the  perineal  band.  When  the  inflammatory 
action  has  been  somewhat  subdued,  the  joint  may  be  conveniently  fixed 
by  means  of  a  leather  splint  or  the  starched  bandage.  Of  the  two  I 
prefer  the  starched  bandage,  as  being  more  easily  applied,  and  forming 
a  better  fitting  and  more  secure  casing  to  the  limb.  In  applying  it,  the 
limb  should  be  bandaged  from  the  toes  npwards,  and  well  padded  about 
the  knee  with  cotton  wadding,  and  the  bandage  should  be  carried  in  re- 
peated turns  round  the  hip  and  body  in  the  form  of  a  spica  ;  at  the  pos- 
terior part  of  the  hip  it  should  be  strengthened  with  a  piece  of  paste- 
board lined  with  calico,  sufficiently  long  to  extend  down  the  wiiole  of  the 
back  of  the  thigh  to  below  the  knee,  so  as  to  support  that  joint  also.  It 
is  of  much  importance  to  do  this,  as  otherwise  the  hip  cannot  be  kept 
immovable.  In  applying  this,  or  any  other  apparatus,  in  the  more  acute 
form  of  the  disease,  the  patient  will  commonly  require  to  have  chloroform 
administered,  as  the  pain  occasioned  by  the  necessary  movements  would 
otherwise  be  too  severe  to  be  borne.  After  the  starched  bandage  has 
well  set,  a  trap  may  be  cut  in  it  opposite  any  part  of  the  joint  to  wliicii 
it  may  be  thought  necessary  to  make  applications  ;  and  the  perineal 
aspect  of  the  apparatus  must  be  well  lined  and  covered  with  oiled  silk, 
so  as  to  prevent  its  being  injuriously  soiled.  In  this  way  the  limb  may 
be  immovably  fixed  in  a  proper  position  by  a  light  and  firm  apparatus, 
which  will  seldom  require  to  be  changed  during  the  treatment  of  the 
case. 

A  very  ingenious  and  useful  extending  apparatus  for  hip-joint  disease, 
at  any  period  of  its  development,  from  the  earliest  to  that  of  abscess, 
has  lieen  invented  by  Sayre  (see  Fig.  488).  By  means  of  this  apparatus, 
extension  is  made  from  the  knee,  and  connter-extension  from  the  pelvis, 
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the  apparatus  being  lengthened  by  a  rack  and  pinion  on  the  outer  bar. 
It  prevents  the  necessity  of  confinement  to  Ijed,  and  l^eeps  the  limb  in  a 
straight  position. 


Fig.  488. — Sayre's  Extending  Apparatus  for  Hip-joint  Disease. 

The  best  apparatus  that  has  yet  been  invented  for  hip-disease  is  that 
represented  (F\g.  489)  by  H.  O.  Thomas.     The  patient  is  laid   in  the 

splint ;  the  limb  speedily  falls 
into  a  straight  position,  and 
having  been  fixed,  exercise  may 
be  allowed,  the  patient  walking 
on  crutches,  with  a  patten,  to 
raise  the  sound  foot,  and  so 
carry  the  diseased  limb  well  off 
the  ground.  The  contrivance  is 
a  most  admirable  and  useful  one. 
When  the  disease  has  fallen 
into  a  somewhat  chronic  condi- 
tion, or  has  been  from  the  first 
of  the  subacute  or  Femoral 
variety,  a  different  and  less 
active  line  of  treatment  requires 
to  be  pursued.  In  such  cases, 
rest  and  perfect  immobility,  by 
means  of  the  starched  bandage 
or  leather  splint,  are  indispensa- 
ble ;  in  conjunction  with  these, 
the  employment  of  counter-irri- 
tants, more  particularly  the  caus- 
tic issue,  will  l)e  attended  with 
great  advantage;  tiie  issues  may 
readily  be  applied  througli  traps, 
cut  in  the  apparatus  behind  the 
trochanter,  and  at  the  forepart 
of  the  joint  opposite  the  pectineus 
muscle.  At  the  same  time,  a 
course  of  moderate  alteratives 
and  tonics  conjoined  will  be 
found  most  advantageous.  To 
children,  a  powder  composed  of 
a  grain  of  mercury  and  chalk, 
two  grains  of  carbonate  of  soda, 
and  three  of  rhubarb,  with  or  without  half  a  grain  of  quinine,  maj'  be 
administered  twice  a  day.  For  adults,  the  bichloride  of  mercury  in 
small  doses,  with  sarsaparilla  or  bark,  will  be  found  most  useful.  This 
alterative  plan  must  be  persevered  in  for  a  sufficient  length  of  time; 
and,  as  the  symptoms   of  inflammatory  action   subside,  and  those  of 


Fig.  489. — Thomas's  Hip-Apparatus. 
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strumous  disease  manifest  themselves  more  uneqnivocall_y,  cod-liver  oil, 
witli  the  iodide  of  potassium  or  of  iron,  may  l)e  advantageously  sub- 
stituted. 

During  the  whole  of  the  treatment,  tlie  general  health  requires  careful 
supervision.  The  diet  must  be  attended  to,  and  should  be  as  nutritious 
as  possible ;  the  state  of  the  bowels  regulated  ;  the  skin  kept  in  good 
action  with  a  flesli-brush ;  and  the  patient  should  reside  in  well-ventilated 
apartments.  It  will  ver}-^  generally  be  found  that  the  liver  is  peculiarly 
apt  to  get  out  of  order  in  this  disease,  the  patient  becoming  jaundiced 
and  feverish  ;  this  complication  must  be  treated  on  general  principles. 
As  the  health  improves,  a  change  to  the  seaside  will  be  attended  with 
great  advantage;  and  the  patient  maybe  allowed  to  move  about  on 
crutches,  having  the  foot  suspended  in  a  sling,  as  in  the  case  of  frac- 
tured thigh.  In  such  circumstances,  the  best  result  that  can  usually  be 
looked  for  is  a  stifljoint ;  but,  even  if  this  form,  the  patient's  condition 
will  be  far  from  unfavoralile,  for  the  want  of  movement  in  the  hip  be-. 
comes  counterbalanced  by  the  greatly  increased  mobility  of  the  lumbnr 
vertebrffi,  enabling  the  patient  freely  to  rotate  the  pelvis. 

As  abscesses  form,the3'  should  be  opened  early;  no  good  results  from 
delaying  to  give  exit  to  the  pus,  which  only  spreads  more  widely,  dis- 
organising the  soft  structures.  Means  should  be  taken,  by  tonic  reme- 
dies and  nourishing  food,  to  keep  off  hectic.  If  dislocation  have  taken 
place,  and  the  limb  consequently  have  become  a  good  deal  shortened  or 
deformed,  being  perhaps  adducted  and  inverted  so  far  as  to  be  twisted 
over  the  other,  or  drawn  up  upon  the  abdomen,  much  may  be  done  to 
lessen  the  deformity  by  putting  the  patient  under  chloroform,  bringing 
down  the  limb,  and  fixing  it  in  a  starched  bandage.  Ankylosis  in  a  good 
position  may  thus  be  sometimes  obtained,  and  the  patient's  condition  be 
greatly  improved.  It  is  a  question  whether  an  attempt  at  reduction 
should  be  made  in  these  cases  of  consecutive  dislocation,  as  it  is  very 
rarely  that  it  would  prove  permanently  successful,  the  acetabulum  being 
either  filled  up  with  fibrous  matter,  or  the  head  of  the  bone  so  diseased 
and  lessened  in  size,  that  it  would  not  remain  in  its  cavit}' when  put 
back.  Occasionally,  however,  reduction  may  be  successfully  effected. 
In  a  woman  under  m}-  care  at  the  Hospital,  with  spontaneous  disloca- 
tion of  the  hip  of  about  a  month's  duration,  reduction  was  effected  I)y 
means  of  the  pulleys,  and  the  head  of  the  bone  replaced  in  the  cotvloid 
cavity,  where  it  remained  for  some  weeks  ;  becoming,  however,  displaced 
again  in  consequence  of  its  being  necessary  to  remove  a  bandage  that 
was  applied,  as  she  became  affected  with  inflammation  of  the  chest,  and 
could  not  bear  its  pressure.  If  ankylosis  be  likely  to  occur,  the  Sur- 
geon must  endeavor  to  secure  it  with  tlie  limb  in  a  straight  position  ; 
otherwise  great  inconvenience  to  the  patient  may  result,  especially  if  it 
occur  in  the  position  represented  in  Fig.  495.  After  a  stiff  joint  has 
formed,  the  mobility  of  tiie  lumbar  vertebrae,  and  more  particularly  of 
the  lumbo-sacral  articulation,  will  be  found  to  be  greatl}^  increased  :  so  that 
at  last  the  patient  will  walk  with  little  inconvenience,  rotating  the  pelvis 
on  them.  If  tlie  ankylosis  be  not  osseous,  but  the  result  of  the  arthri- 
tic form  of  the  disease,  and  especially  if  the  head  of  the  bone  be  still  in 
the  acetabulum,  the  limb  may  be  straightened  by  forcible  extension  and 
rotation  under  chloroform,  and  the  heel  thus  brought  to  the  ground. 

EXCISION  OP  THE  HEAD  OF  THE  THIGH-BONE  AND  OP  THE  HIP-JOINT. 

White  of  Manchester,  in  1*169,  was  the  first  to  propose,  and  Anthony 
White,  of  the  Westminster  Hos[)ital,  in  1821,  was  the  first  to  perform. 
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excision  of  the  head  of  the  femur.  This  he  did  on  a  boy  oiglit  years  old, 
who  hud  had  disease  of  the  hip-joint  for  tliree  or  four  years,  and  in 
whom  the  carious  head  of  the  thigh-bone  rested  on  the  dorsum  ilii. 
AVhite  removed  tiie  head  and  trochanters  of  the  bone,  and  the  patient 
recovered  fi'om  the  operation,  dying  of  phthisis  five  years  afterwards. 
Tlie  i)reparation  is  in  the  Museum  of  the  College  of  Surgeons.  This 
operation  was  repeated  by  Hevvson  of  Dublin,  in  1823;  and  them  seems 
to  have  been  forgotten  in  Great  Britain  until  its  revival,  in  1845,  by 
Fergusson.  But  in  the  meanwhile  it  had  not  entirely  escaped  the  at- 
tention of  continental  Surgeons.  Oppenheim,  in  1829,  and  Seutin,  in 
1832,  excised  the  head  of  the  femur  for  gun-shot  injury;  and,  in  1842, 
Textor  published  an  essay  on  the  subject.  Since  the  operation  was  re- 
vived by  Fergusson,  in  1845,  it  has  been  frequently  performed,  and  may 
now  be  looked  upon,  notwithstanding  the  violence  with  which  it  has 
been  assailed,  as  being  an  established  surgical  procedure  in  appropriate 
cases. 

Cases  requiring  Operation Diseases  of  and  about  the  hip-joint 

may,  so  far  as  the  question  of  operation  is  concerned,  be  divided  into  two 
great  classes — those  in  which  no  suppuration  takes  place,  however  acute 
the  inflammation  may  have  been  ;  and  those  in  which  abscess  forms. 

To  the  first  class  belongs  the  arthritic  variety  of  the  disease,  in 
which  the  S3'novial  membrane  and  cartilages  are  primarily  affected.  In 
this  form  of  coxalgia,  the  patient  commonly  recovers  with  a  stiffened  or 
even  completely  ankylosed,  though  useful  and  straight  limb,  dislocation 
of  the  iiead  of  the  bone  not  having  occurred.  In  such  cases,  1  believe 
that  excision  is  never  needed  ;  at  least,  1  have  never  had  occasion  to  do  it, 
nor  have  1  ever  seen  a  case  that  seemed  to  me  to  justify  such  a  procedure. 

The  second  class  of  cases — those  in  which  abscess  forms — are  by  far 
the  most  numerous.  In  the  great  majority'  of  these,  however,  the  head 
of  the  femur  is  the  part  primarily  affected,  and  in  these  recover}'  will 
take  place  eventuall}',  under  proijerly  conducted  medico-surgical  tnal- 
ment.  But  the  recovery  in  such  cases  is  always  so  far  incomplete  that 
the  limb  is  left  much  crippled,  and  often  of  but  little  utilit}".  In  cases 
of  this  kind,  after  years  of  suffering  and  confinement  to  bed,  and  after  a 
hard  struggle  for  existence,  we  find  the  unfortunate  patient  left  event- 
ually with  a  limb  that  is  shortened  to  the  extent  of  from  two  to  four 
inches,  wasted  and  adducted,  with  a  projecting  deformed  hip  seamed  with 
cicatrices  ;  the  remains  of  the  upper  epiphysis  of  the  thigh-bone  being 
dislocated  from  the  acetabulum,  and  adherent  to  the  dorsum  ilii  by  firm 
ankylosis.  The  limb  is  unable  to  support  the  body,  and  cannot  be  ex- 
tended, nor  can  the  sole  of  the  foot  be  firmly  planted  on  the  ground  ; 
but  the  leg  is  to  a  certain  extent  useful  in  progression,  the  patient  using 
it  as  a  kind  of  paddle  to  push  himself  on  with,  as  he  limps  on  tiie  point 
of  the  toes.  In  these  cases  it  is  interesting  to  observe  how  nature  com- 
pensates for  the  loss  of  all  abduction  and  rotatory  power  in  the  hip  by 
giving  an  extremely  increaised  degree  of  mobility  to  the  lumbar  verte- 
brae ;  so  that  tlie  ijatient,  in  walking,  swings  the  pelvis  from  these,  and 
thus  in  a  great  degree  makes  up  for  the  loss  of  the  natural  movements 
in  the  coxo-femoral  articulation. 

But  though  recovery  takes  [>lace  eventually,  in  the  great  majority  of 
cases  of  coxalgia  that  have  even  advanced  to  suppuration,  yet  in  some 
and  not  a  few  instances  the  patient's  constitution  becomes  unequal  to 
the  drain  imposed  upon  it,  and  fatal  hectic  eventually  supervenes.  This 
is  tile  direct  consequence  of  the  wasting  and  exhausting  influence  of  the 
long-continued  discharge  of  pus  from  masses  of  carious  or  necrosed  bone, 
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too  extensive  or  too  deeply  seated  to  he  eliminated  hy  the  natural  ac- 
tions of  the  part.  It  is  in  such  cases  as  these  that  conservative  surgery 
steps  in,  and  endeavors  to  save  the  patient's  life  by  the  removal  of  tlie 
morbid  cause  that  keeps  up  the  discharge  "vvhich  is  wasting  it  away.  The 
object  here  is  simply  to  save  life  by  the  removal  of  diseased  bone.  For 
the  same  reason — the  preservation  of  life  from  hectic — that  the  Surgeon 
amputates  in  an  extreme  case  of  suppurating  disorganisation  of  the  knee- 
joint,  he  excises  in  an  extreme  case  of  disorganisation  of  the  osseous 
structures  that  enter  into  the  formation  of  the  hip  joint:  amputation  is 
here  too  formidable  a  proceeding  to  be  undertaken,  and  yet  the  removal 
of  the  diseased  bone,  the  irritation  and  suppuration  from  which  is  rapidly 
destroying  the  patient,  is  an  imi)erative  necessity.  And  here  it  is  im- 
possible not  to  be  struck  with  the  strange  inconsistencj'  of  those  Sur- 
geons who,  looking  upon  caries  of  the  bones  entering  into  the  conforma- 
tion of  the  hip-joint  as  necessarily  fatal,  3^et  condemn  as  improper  the 
(mly  means  of  saving  the  patient's  life — viz.,  the  excision  of  the  diseased 
osseous  structures — and  blame  others  for  performing  an  operation  which 
has  saved  the  lives  of  numerous  patients  affected  by  a  disease  wliicli  they 
themselves  have  declared  to  be  incurable. 

The  Femoral  coxalgia  is  that  form  of  the  disease  that  is  most 
benefited  by  o[)eralion.  In  severe  and  extreme  cases  of  this  variety  of 
hip-joint  disease,  the  upper  epiphysis  of  tlie  thigh-bone  will  be  found 
lying  in  a  state  of  caries  on  the  dorsum  ilii,  in  a  suppurating  cavity, 
with  sinuses  leading  down  to  it.  The  pelvic  bones  are  sound;  the  ace- 
tabulum is  filled  by  fibro-plastic  matter  of  a  reparative  character,  though 
possibly  it  ma}'^  be  slightl}^  roughened  and  necrosed  at  one  lip.  The  soft 
structures  in  the  gluteal  region  are  thinned  and  wasted;  the  limb  is 
incurabl}'  shortened,  atrophied,  and  adducted.  In  such  cases  as  these, 
the  patient  will  prol)ably  perish,  if  left  to  the  unaided  efforts  of  nature; 
or  if  he  recover,  after  years  of  suffering,  it  will  be  witli  a  limb  shortened, 
deformed,  and  but  little  useful.  Resection,  being  limited  to  the  upper 
end  of  the  thigh-bone,  or  at  most  to  the  roughened  lip  of  the  acetabu- 
lum as  well,  is  an  easy  operation,  removes  the  cause  of  the  wasting- 
discharges  and  hectic,  and  in  no  way  increases  the  already  existing 
shortening,  as  it  is  limited  to  that  portion  of  diseased  bone  which  is 
already  lying  above  and  beiiind  the  acetabulum,  and  which  is  affected 
by  incurable  caries  of  too  extensive  and  deep-seated  a  cliaracter  to  dis- 
integrate and  crumble  away  in  the  discharges,  so  that  a  natural  cure 
without  operation  could  take  place. 

Excision  of  the  head  of  the  femur  has  hitherto  been  done  almost  ex- 
clusively in  advanced  cases  of  the  disease;  but  Annandale  advises  that 
recourse  be  had  to  it  in  the  earlier  stages.  In  tliose  cases  of  hip-disease 
in  which  signs  of  suppuration  are  present,  he  recommends  that  an  anti- 
septic exploratory  incision  be  made  into  tlie  joint,  and  the,  head  of  the 
femur  examined  ;  if  found  diseased,  it  should  be  removed  'by  sawing 
through  its  neck.  Should  there  be  osseous  disease  beyond  Ihis  n  the 
acetabulum  or  in  the  femur,  it  must  be  cut  away.  Annandale  is  led  to 
recommend  early  operation  of  the  kind  mentioned  in  cases  of  hip-disease 
in  which  signs  of  suppuration  exist,  by  the  consideration  that  the  head 
of  the  femur  is  usually  carious  in  these  cases,  and  that  its  early  removal 
is  likely  to  check  the  further  progress  of  the  disease,  and  to  leave  the 
patient  with  an  useful  and  movable  limb. 

In  the  Acetabular  Pelvic  form  of  coxalgia,  the  ultimate  result  is, 
I  believe,   inevitably  fatal,   if  the  disease  be    allowed  to  run  its  own 
course  unchecked  by  operation.     Large  portions  of  the  pelvic  bones  in 
VOL.  II. — 21 
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and  around  the  acetabulum — such  as  the  ischium,  the  tuber  and  ramus 
of  the  ischium,  the  ramus  of  the  pubes  and  the  dorsum  ilii — fall  into  a 
state  of  necrosis;  that  cavity  becomes  perforated  (Fig.  490);  and  tiie 
head  of  the  thigh-bone,  still  lying  in  it,  becomes  denuded  of  its  cartila- 
ginous investment,  roughened  and  carious,  as  is  well  seen  in  the  annexed 
drawing  (Fig.  491),  taken  from  a  patient  of  mine  who  died  of  this  form 


Fig.  4')0. — Pfi-l'iiiMti'iii  111'  (lie  Pelvic 
Bones  in  Acetabular  Coxalgia. 


491.— Carious  Head  of  Thigh-bone 
in  Acetabular  Coxalgia. 


of  the  disease;  or  it  may  be  dislocated  in  a  carious  state  on  to  the 
dorsum  ilii.  Large  abscesses,  intra- as  well  as  extra-pelvic,  form,  and 
the  patient  dies  worn  out  by  hectic;  tlie  natural  etforts  of  the  part  being 
entirely  unavailing  to  separate  and  to  eliminate  such  large  necrosed 
masses  deeply  b'ing,  and  covered  in  by  the  upper  end  of  the  thigh-bone. 

Removal  of  Diseased  Acetabulum  and  Pelvic  Bones Until 

a  very  recent  period.  Surgeons  feared  to  undertake  the  removal  of  large 
carious  and  necrosed  portions  of  the  pelvic  bones,  and  acetabular  dis- 
ease of  the  hip-joint  was  accordingly  allowed  to  run  its  fatal  course 
unchecked.  Hancock  was  the  first  Surgeon  wlio  undertook  the  removal 
of  large  portions  of  these  bones,  and  since  then  the  operation  has  been 
done  several  times  by  others.  In  no  case  has,  I  believe,  more  extensive 
disease  been  removed  with  a  good  result  than  in  a  girl  who  was  sent  to 
me  some  years  ago  by  my  friend  Mr.  Tweed,  and  from  whom  I  removed 
the  upper  end  of  the  thigh-bone,  the  acetabulum,  the  rami  of  the  pubes 
and  of  the  ischium,  a  portion  of  the  tuber  ischii,  and  part  of  the  dorsum 
ilii.  This  patient,  when  admitted  into  the  Hospital,  was  in  the  last 
stage  of  disease,  exhausted  by  the  constant  discharge,  and  must  inevi- 
tably have  speedily  sunk  under  the  effects  of  the  disease,  had  no  effort 
been  made  to  remove  the  cause  of  the  prostration.  At  the  operation, 
she  was  so  exhausted  that  it  was  necessary  to  leave  lier  on  the  operating- 
table  for  some  hours  before  she  was  sufficiently  restored  to  bear  moving 
into  bed.  Nevertheless,  by  the  free  use  of  stimulants  and  nourishing 
food,  she  improved  rapidly;  and  when  she  recovered  the  limb  pre- 
sented the  appearance  in  the  drawing  (Fig.  492)  ;  it  was  straight, 
shortened  about  two  inches;   good  movement  existed  at  the  hip;  and 
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she  could  walk  with  much  ease.  Constitutioiifilly,  she  was  in  perfect 
health,  and  has  continued  so  up  to  tiie  present  time,  about  fourteen 
years  since  the  operation.  In  tliree  other  cases  I  have  successfully  re- 
moved large  portions  of  the  acetabulum  and  of  the  contiguous  portions 
of  the  ilium  and  ischium.  In  cases  such  as  these,  the  result,  if  they  are 
left  to  themselves,  must  inevitably  be  fatal.  There  is  no  danger  of  lay- 
ing open  the  pelvic  cavity  during  the  removal  of  these  masses  of  pelvic 
bone  ;  for,  as  Hancock  has  shown,  during  the  progress  of  the  disease 
the  fasciae,  muscles,  &c.,  lining  the  pelvis,  become  so  thickened  and  infil- 
trated with  plastic  matter,  that  they  form  a  barrier  which  effectually 
protects  the  pelvic  cavity. 

Method  of  Opei'oMng. — From  the  preceding  considerations,  it  will  be 
observed  that  there  are  two  distinct  operations  practised  on  the  coxo- 
femoral  articulation.  The  first  is  simple  resection  of  tlie  epiphysis  of 
the  thigh-bone ;  the  second,  the  removal  of  more  or  less  of  the  acetabu- 
lum and  of  the  contiguous  pelvic  bones  as  well.  For  the  removal  of  the 
epiphysis  of  the  thigh-bone  only,  the  following  plan  should  be  pursued. 
The  patient  lies  on  the  sound  side.  If  the  disease  be  femoral,  the  gluteal 
region  perforated  with  sinuses,  and  the  soft  parts  thinned,  the  head  of 


Fig.  492.— Result  of  Excision  for  Extensive  Aceta- 
bular Coxalgia,  three  years  after  Operation. 


Fig.  493. — Excision  in  Femoral  Coxalgia. 


the  bone  lying  dislocated  on  the  dorsum  ilii,  it  suffices  to  pass  a  director 
down  one  of  the  chief  sinuses  leading  to  the  carious  bone,  and  to  slit 
this  up.  If,  however,  the  bone  be  more  thickly  covered,  and  be  not 
easily  reached  with  the  probe,  and  if  the  sinuses  open  on  the  thigh  at 
some  considerable  distance  from  the  seat  of  disease,  then  a  T-shaped 
incision  should  be  made  over  the  upper  end  of  the  thigh-bone,  so  as  to 
expose  it  (Fig.  493).     The  limb  should  now  be  forcibly  adducted,  rotated 
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inwards,  and  pushed  upwards  hy  an  assistant,  and  tlie  soft  structures 
separated  by  a  probe-pointed  knife  fi'oui  around  tlie  U()per  end  of  the 
bone,  so  that  the  whole  amount  of  disease  may  come  into  view.  The 
carious  epipliysis  is  tlien  cut  oft"  witli  a  saw,  tlie  soft  parts  around  being 
protected,  if  necessary,  by  means  of  retractors. 

There  is  one  practical  question  with  regard  to  the  amount  of  the  upper 
end  of  thigh-bone  to  be  removed,  which  requires  consideration  ;  and  that 
is,  Should  the  bone  be  sawn  through  below  the  great  trochanter;  or 
through  the  neck  only,  leaving  the  trochanter?  The  practice  should,  I 
think,  difler  according  to  the  nature  of  the  disease.  If  this  be  femoral, 
it  is  best  to  take  away  the  great  trochanter,  as  the  caries  has  generally 
reached  its  cancellous  structure,  or  it  ma}^  be  infiltrated  with  tubercle. 
But  if  the  disease  be  acetabular,  and  the  |)elvic  bones  be  the  parts  most 
extensively  and  deeply  affected,  it  will  suffice  to  remove  the  head  only, 
leaving  the  trochantei",  which  is  not  affected  in  these  cases.  After  re- 
moving the  head  of  the  bone,  the  upper  end  shoidd  be  examined,  and 
any  carious  parts  gouged  out.  After  the  epiphysis  of  the  thigh-bone 
has  been  I'emoved,  the  acetabulum  must  be  examined,  and  an^-  rough  or 
necrosed  bone  lying  at  its  edge  should  be  gouged  away. 

In  the  acetabular  form  of  the  disease,  where  large  portions  of  the  pelvic 
bones  require  removal,  the  early  stages  of  the  operation  require  to  be 
conducted  in  the  way  just  described  ;  the  incisions,  however,  being  made 
more  freely,  but  not  carried  so  far  forwards  as  to  endanger  the  anterior 
ci'ural,  or  so  far  back  as  to  wound  the  sciatic  nerve.  After  the  removal  of 
the  head  of  the  tliigh-bone,  all  loose  necrosed  pieces  are  to  be  taken  out, 
and  then,  by  means  of  ordinary  cutting  or  gouge-forceps,  the  acetabulum 
and  other  carious  osseous  structures  cut  away  piecemeal.  Those  por- 
tions of  bone  which  have  necrosed  are  usually  separated,  and  lying  loose, 
or  else  may  generally  be  readily  separated  b3'  the  finger,  or  by  the  handle 
of  a  scalpel,  from  the  subjacent  soft  structures  ;  and  the  muscles  and 
fasciae  lining  the  pelvic  bones,  being  thickened  and  infiltrated  with  lymph, 
effectually  protect  the  contained  parts  from  all  injur3^ 

After  the  operation  the  wound  must  be  dressed  in  a  simple  manner, 
and  a  long  splint  applied.  Fergusson  recommends  that  the  extension 
should  be  made  from  the  opposite  tliigh,  round  the  upper  part  of  which 


Fig.  494. — Apparatus  to  be  used  after  Excision  of  Hip-joint. 

a  socket  is  fixed,  to  which  the  band  is  attached  (Fig.  494).  Much  ad- 
vantage will  be  derived  from  the  use  of  the  bracket  thigh-splint,  from 
which  extension  may  be  made  bv  means  of  a  weight  (as  in  Fig.  184, 
Vol.  I.). 

Results. — The  result  of  excision  of  the  hip-joint  has  to  be  considered 
from  two  points  of  view: — 1.  So  far  as  the  Mortality  immediately  refer- 
able to  the  operation  is  concerned;  and  2.  As  to  the  Utility  of  the  Limb 
that  is  left  after  its  performance. 
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Mortality  after  the  Operation. — Sayre  of  New  York,  in  1860,  col- 
lected the  statistics  of  109  cases;  of  these,  recovery  took  place  in  71, 
36  died,  and  in  two  the  result  is  noted  as  being  unsatisfactory.  Leis- 
rink  of  Hamburg  has  published  in  the  Archiv  fur  Klinische  Chirurgie 
(18*70)  the  statistics  of  176  cases.  In  24  of  these,  or  13*6  per  cent., 
death  occurred  from  intercurrent  diseases — mostly  pyaemia  (11)  and 
septicaemia  (2).  Fourteen  patients,  or  8  per  cent.,  died  within  a  fort- 
night from  exhaustion  ;  14  others  died  between  this  time  and  the  end  of 
the  first  month — most  from  exhaustion,  one  from  amyloid  disease,  and 
two  from  phthisis.  From  the  beginning  of  the  second  month  to  the 
end  of  the  year  after  the  operation  there  were  27  deaths,  or  15-3  per 
cent.;  while  nine  died  in  the  course  of  two  or  more  years,  of  phthisis 
and  other  diseases.  Leisrink  states  that  in  176  cases  of  excision  of  the 
hip,  there  were  altogether  98  deaths.  Of  this  apparently  high  mortality, 
however,  only  about  one-half,  or  26  per  cent,  of  the  whole  cases,  can  be 
ascribed  to  the  operation  itself,  or  to  the  intercurrence  oF  pyaemia  and 
other  diseases  which  are  liable  to  attend  operative  procedures.  The 
other  half  of  the  deaths  were  produced  by  extension  of  the  disease,  by 
diarrhoea,  or  by  phthisis  or  other  disease  of  internal  organs — probably 
in  many  instances  existing  at  the  time  when  the  operation  was  per- 
formed. The  mortality  following  the  operation  appears  to  have  been 
much  lower  in  England  and  America  than  in  France  and  Germany. 

The  result  of  my  own  experience  is,  that  the  mortality  directly  refer- 
able to  the  operation  itself  is  but  small.  I  have  operated  in  twelve 
cases.  Of  tliese,  only  two  have  proved  directly  fatal ;  five  are  now  well 
and  going  about;  three  I  have  lost  sight  of,  after  their  recovery  and 
discharge  from  Hospital;  and  two  have  died,  one  eleven  months  and 
the  other  two  j^ears  after  the  operation,  from  constitutional  disease  un- 
connected with  it.  When  we  consider  tliat  all  tliese  cases  were  instances 
of  advanced  femoral  or  acetabular  coxalgia,  which  would  speedilj^  have 
proved  fatal  if  not  subjected  to  operation,  we  may  with  justice  look 
upon  them  as  successful,  so  far  as  the  preservation  of  life  was  con- 
cerned. And,  in  this  respect,  excision  of  the  liead  of  the  thigh-bone  or 
of  the  hip-joint  stands  in  a  different  position  from  similar  operations 
practised  on  other  joints.  The  Surgeon  excises  the  elbow,  shoulder,  or 
ankle,  in  order  to  restore  an  useful  limb  to  the  patient.  Excision  of 
these  joints  is  a  substitute  for  the  loss  of  the  limb  by  amputation — not, 
as  in  the  case  of  the  hii),  to  prevent  the  almost  inevitable  loss  of  the  life 
of  the  patient  by  continuance  of  hectic. 

2.  In  estimating  the  utility  of  the  limh  left  after  the  excision  of  the 
hip-joint,  we  must  compare  it  with  the  kind  of  member  that  would  be 
left  in  the  event  of  the  patient  surviving  sufficiently  long  for  a  natural 
cure  to  result.  It  would  be  manifestly  absurd  to  compare  a  limb  which 
had  become  seriously  crippled,  withered,  diseased,  and  shortened,  before 
any  operation  was  undertaken,  with  one  in  which  no  morbid  action  had 
ever  taken  place.  So  also  would  it  be  unjust  to  compare  it  with  the 
state  of  a  limb  left  after  a  slight  attack  of  coxalgia,  in  which  operation 
could  never  have  become  necessary,  nor  have  been  contemplated.  But, 
on  comparing  the  result  of  operated  cases  with  that  of  those  which  re- 
cover spontaneously,  after  caries  and  destructive  disintegration  of  the 
upper  epiphysis  of  the  thigh-bone  have  existed  for  years,  we  shall  find 
that  the  balance  is  by  no  means  against  those  in  which  excision  has  been 
done.  As  I  do  not  consider  the  operation  necessary  in  cases  of  arthritic 
coxalgia,  I  do  not  compare  the  result  of  these  cases  with  that  of  those 
operated  on,  but  confine  myself  entirely  to  those  in  which  there  has  been 
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destructive  bone-disease.  In  those  rare  cases  of  this  description,  when, 
after  years  of  prolonged  suffering,  recovery  is  at  last  accomplislied  by 
natural  means,  the  limb  left  is  more  or  less  completely  ankylosed  at  tiie 
hip,  wasted,  shortened  to  the  extent  of  two  to  four  inches,  partially 
flexed  upon  the  pelvis,  adducted,  with  the  knee  possibly  stiffened,  semi- 
flexed, and  advanced:  the  patient  is  just  able  to  put  the  toes  to  the 
ground,  without  the  power  of  bearing  upon  or  rotating  the  limb,  but, 
when  he  wishes  to  turn,  twisting  the  whole  pelvis  by  the  aid  of  the 
greatly  increased  mobility  of  the  lumbar  spine. 

After  successful  excision,  the  result  is  much  more  satisfactory,  as  may 
be  seen  in  Fig.  492.  The  principal  abnormal  appearance  in  the  limb  is 
its  shortening,  to  tlie  extent  usually  of  from  two  to  three  inches — to  tlie 
extent,  indeed,  to  which  the  pre-existing  disorganisation  and  dislocation 
of  the  head  of  the  bone  had  previously  reduced  it.  It  is  well  nourished, 
straight,  firm,  and  admits  of  easy  and  rapid  progression.  The  ankylosis 
is  fibrous,  not  osseous.  The  patient  is  then  euabled  to  flex  the  thigh  on 
the  pelvis,  and  to  adduct  it;  but,  just  as  in  cases  that  have  undergone 
a  natural  cure,  the  power  of  external  rotation  and  of  abduction  is  lost, 
the  mobility  of  the  lumbar  spine  compensating  for  the  loss  of  these 
moA^ements. 

Cartes  of  the  Great  Trochanter  occasionall}^  occurs  with  abscess 
in  the  upper  and  outer  part  of  the  thigh,  at  first  sight  closely  resembling 
hip-disease;  but  a  little  careful  examination  with  the  probe  and  by  ma- 
nipulation of  the  limb,  will  soon  convince  the  Surgeon  that  the  joint  is 
free  from  disease,  and  that  the  morbid  action  is  limited  to  the  trochanter, 
and  possibly  the  root  of  the  neck  of  the  thigh-bone.  In  such  cases  the 
diseased  osseous  structures  may  be  successfully  gouged  away,  after 
having  been  freely  exposed  by  slitting  up  the  sinuses  leading  to  them. 
In  such  operations  I  have  not  onl^'^  successfully  removed  the  greater 
part  of  the  trochanter,  but  have  even  scooped  out  a  portion  of  the  inte- 
rior of  the  carious  neck  of  the  thigh-bone  at  its  trochanteric  end  ;  thus 
preventing  the  inevitable  disorganisation  of  the  hip-joint  which  would 
have  resulted  if  the  carious  bone  had  been  allowed  to  remain  in  close 
proximity  to  the  articulation.  In  this  operation  the  Surgeon  necessarily 
comes  into  very  close  proximity  witii  the  capsule  of  the  joint ;  and  unless 
great  care  be  taken  this  may  be  opened,  and  thus  the  very  mischief  in- 
duced which  the  operation  is  undertaken  to  prevent. 

In  strumous  children  long  sinuses  will  occasionally  form  about  the 
great  trochanter  and  gluteal  region,  leading  to  the  supposition  that 
there  is  caries  of  the  bones  in  the  vicinity  of  the  hip-joint.  The  move- 
ments of  the  articulation  will,  however,  be  found  to  be  perfectly  free, 
and  the  most  careful  examination  with  the  probe  fails  to  detect  osseous 
disease. 

Amputation  in  Cases  op  Disease  op  the  Hip-Joint. — The  question 
of  amputation  in  cases  of  disease  of  the  hip-joint  is  one  that  must  often 
have  presented  itself  to  the  Surgeon  when  he  has  contemplated  the 
shortened,  wasted,  and  deformed  member  that  is  frequently  left  in  the 
more  advanced  form  of  the  disease,  and  which  can  never  be  rendered 
useful  as  a  basis  of  support  to  the  body  by  any  mechanical  contrivance 
however  skilfully  designed,  but  must  always  remain  not  only  an  useless 
but  a  cumbrous  appendage. 

It  appears  to  me  that  in  the  more  advanced  chronic  cases  of  hip-joint 
disease,  this  operation  is  justifiable,  and,  indeed,  is  to  be  advocated  in 
certain  circumstances.     These  are  as  follow. 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or 
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where,  if  an 3'  portion  of  the  pelvic  bones  be  attacked,  it  be  to  so  limited 
an  extent  as  to  be  readily  removable  by  the  gouge,  excision  would  neces- 
sarily be  the  usual  practice.  But  if  the  patient's  health  be  too  low  or 
irritable  to  bear  this,  or  if  the  limb  be  so  shortened,  atrophied,  and  de- 
formed b}'^  long  disuse  as  to  be  incapable  of  furnishing  proper  support 
to  the  patient,  then  amputation  at  tlie  hip-joint  would,  I  think,  be  a 
proper  procedure.  I  do  not  think  tiiat  the  mere  destruction  of  the  car- 
tilaginous lining  of  the  acetabulum  should  militate  against  the  perform- 
ance of  the  operation  ;  for  we  constantly  see  in  hip-joint  disease  when 
the  head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip- 
joint  for  accident  or  ordinary  disease,  that  the  acetabulum  fills  up  with 
a  dense  fibroid  mass  after  the  destruction  or  removal  of  its  cartilage. 
But,  if  the  pelvic  bones  be  so  far  diseased  that  the  necrosed  or  carious 
part  does  not  admit  of  removal,  then  necessarily  am[)utation  would  not 
be  justifiable. 

2.  When  the  diseased  action  involves  the  shaft  of  the  femur,  which 
may  be  necrosed,  or  thinned  and  atrophied  to  such  an  extent  and  degree 
as  not  to  leave  a  sound  limb  after  removal  of  the  upper  epiphysis,  ampu- 
tation would  be  proper. 

3.  Amputation  would  be  justifiable  after  excision  has  been  tried  and 
has  failed  in  securing  an  useful  result  to  the  patient,  the  limb  being  left 
short,  weak,  loose,  and  oedematous. 

ANKYLOSIS  OF  THE  HIP-JOINT. 

Ankylosis  of  the  Hip-Joint,  following  its  inflammation,  diflfers  in  its 
degree  of  completeness  and  in  the  position  of  the  limb.  Thus,  it  may  be 
fibrous  or  osseous ;  or  the  limb  in  either  of  tiiese  cases  may  be  straight, 
or  more  or  less  flexed  on  the  abdomen  and  adducted. 

The  most  important  point  in  all  these  cases  is  the  direction  of  the 
limb.  If  that  be  straight,  so  that  the  axes  of  the  femur  and  of  the  trunk 
correspond,  but  little  treatment  is  required,  or  indeed  possible.  When 
the  head  of  the  bone  is  completely  ankylosed  with  the  limb  in  this  direc- 
tion, tlie  osseous  structures  of  the  head  of  the  femur  and  of  the  acetabu- 
lum being  fused  together,  absolutely  nothing  can  be  done  to  improve 
the  patient's  condition.  The  lumbar  spine  will  acquire  increased  mo- 
bility, especially  in  a  rotatory  direction,  and  the  patient  will  stand  and 
walk  with  ease.  The  chief  difficulty  arising  from  the  extended  position 
of  the  limb  will  occur  in  mounting  stairs  and  in  sitting. 

If,  however,  the  ankylosis  be  not  complete,  but  fibrous,  even  though 
the  limb  be  straight,  the  freedom  of  movement  maj'^  be  much  increased, 
and  anjr  faulty  direction  as  to  abduction  or  adduction  may  be  in  a  great 
measure  remedied,  by  douches,  friction,  pressure,  or  even  forcible  move- 
ment, and  occasionally  by  the  subcutaneous  section  of  tense  bands  of 
fascia,  or  of  tendinous  and  muscular  structures  about  the  anterior  supe- 
rior spine  of  the  ilium. 

If,  unfortunately,  the  limb  have  become  ankylosed  in  the  flexed  or 
angular  position,  means  must  be  adopted  to  straighten  it ;  and  this  must 
be  done  whether  the  ankylosis  be  fibrous  and  incomplete,  or  osseous  and 
complete.  For  here  the  deformity  and  inutility  of  the  limb  are  always 
considerable  ;  and  increasingly  so,  the  more  the  ankylosis  approaches  to 
a  right  angle. 

In  rectangular  ankylosis  of  the  hip,  the  foot  cannot  be  put  to  the 
ground  so  long  as  the  spine  is  straight  (Fig.  495).  In  order  that  the  toe 
should  touch  the  ground,  it  becomes  necessary  that  the  body  be  bent 
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forward  ;  and  the  lumbar  spine  will  eoiisequently  be  thrown  into  a  very 
considerable  arch  with  the  convexity  forwards  (Fig.  49G). 


Tig.  495. — Ankylosis  after  Hir-joint  Dis- 
ease :  Angular  Flexion  of  Limb  on  Pel- 
vis. 


Fig.  496. — Ankylosis  after  Hip-joiut  Dis- 
ease: Curvature  of  Spine  in  placing 
Foot  on  Ground. 


The  extent  of  the  angular  deformity  in  this  kind  of  ankylosis  can  al- 
ways be  easily  measured  in  tlie  following  way.  If  the  patient  be  laid 
flat  upon  his  back,  so  that  the  lumbar  spine  touches  the  mattress  on 
which  he  is  lying,  the  knee  will  be  raised  above  that  of  the  sound  limb, 
and  the  angle  formed  between  the  thigh  and  trunk  will  be  at  once  very 
perceptible.  But  if  tlie  knee  be  depressed  so  as  to  be  brought  to  the 
same  level  as  that  of  the  sound  limb,  then  the  anterior  superior  space  of 
the  ilium  is  rotated  forwards,  and  tlie  lumbar  spine  arched  forwards  to 
an  extent  proportionate  to  the  angle  of  deformity. 

This  angular  ankylosis  of  the  hip-joint  requires  to  be  corrected,  and 
the  limb  to  be  brought  into  a  straight  position,  so  that,  even  if  it  be 
shortened,  the  patient  may,  by  means  of  a  high-heeled  boot,  rest  it  upon 
the  ground,  and  use  it  as  a  means  of  support  and  of  progression.  This 
may  usually  be  effected  without  much  difficulty,  when  the  ankylosis  is 
fibrous,  by  forcible  extension  under  chloroform,  the  limb  being  thus 
often  brought  straight  at  once  without  any  material  difficulty.  But  in 
other  cases  this  cannot  be  done  by  simple  extension,  resistance  being 
offered  by  the  muscles  on  the  anterior  and  upper  part  of  tlie  thigh.  In 
such  circumstances,  those  that  offer  most  resistance  must  be  divided 
subcutaneously  ;  and  these  will  usually  be  found  to  be  the  rectus,  tensor 
vaginae  femoris,  pectineus,  and  gracilis.  After  the  limb  has,  in  this  way, 
been  straightened,  and  maintained  for  some  time  in  the  straight  position 
by  means  of  the  long  splint  or  weight  apparatus  (Fig.  184),  means  may 
be  adopted  by  passive  motion  and  frictions  to  restore  the  mobility,  of 
the  joint. 

Operation  for  Osseous  Angular  Ankylosis. — When  osseous 
ankylosis  of  the  hip  has  occurred  in  the  angular  position,  the  case  neces- 
sarily becomes  much  more  serious  ;  and  the  rectification  of  the  position 
of  tlie  limb,  and  tiie  restoration  of  its  mobility,  can  only  be  effected  bj^ 
surgical  operation. 

The  operation  by  which  these  objects  are  accomplished  consists  in  the 
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division  of  the  Upper  Part  of  the  Feimir;  through  its  nec-k,  if  any 
remains  of  tliat  structure  still  exist,  or,  at  all  events,  above  the  tro- 
chanter minor. 

The  first  operation  of  the  kind  was  performed  by  Rhea  Barton,  in 
1826.  It  was  done  in  the  case  of  a  sailor,  21  years  ago,  who,  in  conse- 
quence of  an  injury,  had  an  osseous  ank3dosis  of  the  hip  in  a  nearly  rec- 
tangular position.  Barton,  according  to  Gross,  made  a  crucial  incision 
over  and  down  to  the  great  trochanter.  The  muscles  were  detached 
and  turned  aside,  and  the  bone  sawn  tlirough,  the  great  trochanter  and 
part  of  the  neck  of  the  femur  having  been  divided  transversely.  Whether 
a  simple  section  of  the  bone  was  made,  or,  in  conformity  with  Barton's 
usual  practice  in  ankylosis,  a  V-shaped  piece  of  bone  was  removed,  I 
know  not,  for  on  this  point  American  authorities  differ.  But  the  limb 
was  brought  into  a  straight  position,  and  put  up  in  a  fracture-apparatus 
for  twenty  days.  At  the  end  of  this  time,  passive  motion  was  com- 
menced, and  at  the  end  of  four  months  the  patient  had  a  movable  false 
joint,  so  that  he  could  rotate  the  limb,  abduct  it  for  twenty  inches,  and 
carry  it  backwards  and  forwards  to  a  still  greater  extent.  The  case  was 
therefore  eminently  successful.  The  operation  appears,  however,  to  have 
attracted  but  little  notice,  and  to  have  been  but  rarely  followed  by  others. 
It  is  true  that  Barton  himself  operated  a  second  time  ;  and  that  Rodgers 
of  ]N"ew  York,  in  1830,  did  so  successfully  on  a  man  47  years  old.  The 
example  of  these  American  Surgeons  was  followed  in  Europe,  by  Textor 
in  1841,  and  by  Maisonneuve  in"l847,  on  a  girl'of  18,  successfully.  Ross 
(U.  S.  A.)  operated  in  1857,  on  a  Avoman  of  23.  In  the  two  latter  cases 
no  false  joint  was  made;  but  the  bone,  after  being  straightened,  united 
again  by  callus.  In  March,  1869,  I  performed  a  similar  operation  at 
University  College  Hospital,  on  a  girl  of  16,  who  had  rectangular  osse- 
ous ankylosis  of  the  right  hip-joint.  The  patient  made  a  slow  but  a  good 
recovery  with  a  straight  and  useful  limb.  There  was  no  attempt  at  the 
formation  of  afalse  joint,but  consolidation  took  placeat  the  line  of  section. 

The  operation,  having  a  double  object  in  view,  viz.,  the  rectification  of 
the  position  of  the  deformed  limb,  and  the  establishment  of  a  mobile 
false  joint  near  to  the  obliterated  coxo-femoral  articulation,  was  thus 
shown  to  be  practicable ;  3'et  it  had  scarcely 
taken  a  place  in  surgical  literatui'e  or  practice, 
until  Sayre  of  New  York,  in  1862,  by  performing- 
it  in  two  cases  successfullj',  brought  it  promi- 
nently before  the  Profession,  and  has  led  to  its 
establishment  as  a  recognised  operation  for  the 
remedying  of  these  deformities.  Sayre  is  un- 
doubtedly entitled  to  the  great  merit  of  having 
established  the  operation  on  a  distinct  principle. 
His  object  was  twofold:  first,  to  go  above  the 
trochanter  minor  in  the  section  of  the  bone,  so 
as  to  retain  the  attachment  of  the  psoas  and 
iliacus  muscles  to  the  shaft  for  the  purpose  of 
flexion  ;  and  secondly,  by  cutting  out  a  semi- 
circular piece  of  bone,  witli  its  convexit}^  up- 
wards, and  then  rounding  off'  the  upper  end  of 
the  lower  fragment,  more  nearly  to  imitate  the 
natural  shape  of  the  joint,  for  the  purposes  of 
motion  and  to  prevent  slipping  of  the  bones. 

The  accompanying  Fig.  497,  shows  the  situation  and  shape  of  Sayre's 
section,  and  of  the  piece  of  bone  that  he  removes.     The  section  of  the 
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497. — Lines  of  Section  ia 
Sayre's  Operation  for  Anky- 
losis of  Hip-joint. 
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bone  is  effected  after  its  exposure,  by  means  of  the   chain  saw  ;    the 
transverse  section  being  first  made,  the  convex  one  next  (Fig.  498). 


Fig.  498. — Application  of  Chain  Saw  in  Sayre's  Operation. 

W.  Adams  has  devised  a  much  more  simple  operation,  having  in  view 
the  same  objects.  His  plan  is  to  divide  suhcutaneously  the  neck  of  the 
thigh-bone  about  its  centre.  Tliis  idea  he  put  in  practice  in  December, 
1869,  when  he  performed  the  first  subcutaneous  section  of  the  neck  of 
the  femur  for  the  relief  of  deformity  resulting  from  angular  ank^dosis. 
This  operation  is  done  as  follows.  The  tenotome  having  been  intro- 
duced a  little  above  the  top  of  the  great  trochanter,  is  carried  straight 
down  to  tlie  neck  of  the  femur,  dividing  the  muscles  and  opening  the 
capsule  freel3\  The  knife  being  withdrawn,  a  savv  of  this  size  (Fig.  499), 
set  in  a  strong  angular  handle,  is  passed  down  to  the  bone,  which  is  cut 
through  from  before  backwards  (Fig.  500).     The   section   of  the  bone 
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Fig.  499. — Saw  used  in  Adams's  Operation. 


Fig.  500. — Application  of  Saw  to  Neck  of  Thigh-bone 
in  Adams's  Operation. 


takes  a  few  minutes,  and  is  as  much  an  act  of  filing  as  of  sawing.     The 
wound  is  then  closed  by  a  pad,  and  the  limb  brouglit  straight.     Before 
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this  could  be  done  in  Adams's  first  case,  it  was  necessary  to  divide  the 
long  head  of  the  rectus,  the  adductor  longiis,  and  the  tensor  vaginae 
femoris  muscles.  In  performing  this  operation,  as  Adams  justly  ob- 
serves, it  is  of  great  importance  for  the  Surgeon  to  bear  in  mind  the 
altered  direction  of  the  shaft  of  the  femur,  which  is  usually  adducted  as 
well  as  flexed  forwards,  so  that  the  division  of  the  neck  may  be  made  at 
right  angles  to  the  axis  of  the  bone  and  not  obliquely,  or  in  a  direction 
more  or  less  parallel  to  the  shaft.  After  the  operation  in  Adams's  first 
case,  an  endeavor  was  made  by  passive  motion  to  get  a  false  joint ;  but 
this  being  unsuccessful,  the  attempt  was  abandoned,  and  the  limb 
allowed  to  ankylose  in  the  straight  position.  Since  this  case,  the  opera- 
tion has  been  repeated  successfully  by  Adams  and  by  many  other  Sur- 
geons. 

Maunder  prefers  a  chisel  to  the  saw  in  practising  subcutaneous  osteo- 
tom}?^  of  the  neck  of  the  femur,  and  has  had  much  success  in  the  opera- 
tion so  performed. 

On  comparing  this  operation  with  those  which  had  preceded  it,  by 
Barton,  Sayre,  and  others,  there  can  be  no  doubt  of  its  superior  sim- 
plicity and  safety  ;  and  although  it  is  perhaps  less  likely  to  he  followed 
by  mobility  of  limb  tlian  when  a  piece  of  bone  is  cut  out  by  Say  re's 
method,  yet  it  must  be  admitted  that  not  only  is  a  movable  false  joint 
of  doubtful  utility,  but  it  seems  to  have  been  very  diflficult  of  establish- 
ment, so  great  is  the  tendency  to  bony  ankylosis  after  these  sections. 


CHAPTER    LIII. 

DISEASES  OF  SYNOVIAL  MEMBRANES,  AND  OF  MUSCLES. 

DISEASES  OF  BURS^. 

The  bursae  which  naturally  exist,  either  under  the  skin,  beneath  the 
muscles  and  ligaments,  or  around  tendons,  are  subject  to  various  dis- 
eases. Not  only  do  the  normal  bursae  become  affected,  but  these  sacs 
are  sometimes  developed  from  continued  friction  in  situations  where 
they  are  not  naturally  met  with,  and  here  also  they  may  undergo  disease; 
thus,  for  instance,  bursas  have  been  found  to  be  formed  at  tlie  projecting 
point  of  a  hump-back,  on  the  prominent  parts  of  club-feet,  or  at  the 
extremity  of  stumps. 

Situations  in  which  Bursas  exist — In  the  following  situations 
bursae  naturally  occur,  and  may  consequently  be  expected  to  be  met  witli 
in  a  diseased  state: — behind  the  angle  of  the  lower  jaw,  on  the  symph^'sis 
of  the  chin,  on  the  angle  of  the  thja-oid  cartilage  ;  on  tlie  acromion,  tlie 
external  and  internal  condyles  of  the  humerus,  the  olecranon,  the  styloid 
processes  of  the  ulna  and  radius;  on  the  dorsal  surface  of  the  meta- 
carpo-phalangeal  articulations,  as  well  as  on  their  palmar  surface,  and  on 
the  dorsal  aspect  of  the  phalangeal  articulations  ;  on  the  anterior  supe- 
rior spine  of  the  ilium,  the  great  trochanter,  the  tuberosity  of  the 
ischium,  the  lower,  superior,  and  outer  parts  of  the  patella;  on  eacli 
condyle  of  the  thigh-bone,  the  tuberosity  of  the  til)ia,  the  two  malleoli, 
the  calcaneum,  the  dorsal  aspect  of  the  toes,  and  on  the  plantar  aspect 


332        DISEASES    OF    SYNOVIAL    MEMBRANES,   AND    MUSCLES. 


ffi^^^' 


^**<w..* 
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of  the  lieads  of  the  first  and  fifth  metatarsal  bones.    Besides  these  situa- 
tions they  occur  under  the  deltoid  and  the  gluteus  maximus,  betvveen 

the  lower  end  of  the  scapula 
and  the  latissimus  dorsi,  and 
in  the  ham. 

Morbid  Alterations. — The 
continued  irritation  of  bursas 
by  the  pressure  that  is  exercised 
upon  them,  ma}^  cause  them  to 
inflame,  to  enlarge,  to  become 
thickened,  or  to  undergo  vari- 
ous changes  in  structure.  This 
enlargement  of  the  bursae  in 
particular  situations  is  often 
connected  with  special  employ- 
ments, l\y  which  continuous  and 
severe  pressure  is  exercised 
upon  certain  parts  of  the  body  ; 
thus  frequent  kneeling  will  occasion  enlargement  of  the  bursa  patellae, 
hence  called  "  housemaid's  knee."  Miners  are  occasionally  subject  to  an 
enlargement  of  tlie  bursa  lying  over  the  olecranon,  hence  called  "  miner's 
elbow"  (Fig.  501) ;  and  in  any  situation  a  new  bursa  ma}^  be  formed  by 
continuous  pressure  and  friction  conjoined. 

The  four  following  pathological  conditions  may  occur  in  the  bursae  in 
any  ]jart  of  the  body. 

J.  The  bursa  ma}',  in  consequence  of  continued  pressure  or  irritation, 
become  simply  enlarged  and  filled  by  the  excessive  secretion  of  a  clear 
sero-synovial  straw-colored  fluid. 

2.  Inflammation  may  take  place  in  the  bursa  with  or  without  previous 
enlargement.  The  inflammation  so  set  up  speedily  runs  on  to  suppura- 
tion; and  when  the  tumor  is  opened,  fluid,  consisting  of  an  admixture 
of  the  bursal  secretion  and  pus,  escapes.  The  bursa,  when  its  contents 
have  suppurated,  may  either  give  way  externally,  pointing  like  an  ordi- 
nary abscess,  and  the  integument  covering  it  sloughing  ;  or  the  pus  may 
escape  subcutaneously,  and  form  a  widely  spread  abscess  around  the 
part.. 

3.  The  enlarged  bursa  may  contain  a  dark  fluid,  usunlly  of  a  brownish 
color,  with  a  large  number  of  small  flattened  elongated  bodies,  of  about 
tlie  size  of  grains  of  rice  or  of  melon-seeds,  floating  in  it.  These  bodies 
are  of  a  fibroid  or  fibro-plastic  structure,  resembling  masses  of  imper- 
fectly developed  exudation-cells,  and  are  apparently  portions  of  disinte- 
grated lymph. 

4.  The  walls  of  the  bursa  may  gradually  thicken  by  the  deposit  of 
lowly  organized  lymph  in  its  interior,  until  the  tumor  becomes  perfectly 
solid,  or  at  most  contains  but  a  small  cavity  with  a  little  serous  fluid  in 
its  centre.  The  section  of  a  bursa  thus  solidified  presents  a  laminated 
or  foliated  appearance. 

Diagnosis. — Enlarged  bursas  are  readily  recognised ;  forming,  whilst 
their  contents  are  thin  and  serous,  indolent  oval  tumors  with  distinct 
fluctuation,  commonly  occurring  in  the  situation  of  some  of  the  normal 
bursae.  As  the}'  become  more  solid  they  become  elastic  and  hard,  and 
often  crackle  on  being  pressed  when  the}'*contain  the  rice-shai)ed  bodies; 
but  at  last  they  acquire  all  the  characters  of  an  ordinary  solid  growth, 
as  the  deposition  within  them  increases.  Not  unfrequently  these  en- 
larged bursas  iiiflame  ;  or,  indeed,  an  attack  of  inflammation  in  them  may 
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be  the  first  cause  of  their  enlargement.  In  either  case  they  become  hot 
and  tense;  the  skin  covering  them  is  rerl,  often  doughy  and  oedematous; 
and  although  there  is  no  connection  between  the  bursa  and  the  neigh- 
boring joint,  yet  it  may  happen  that  the  inflammatorj'  action  spreads  to 
the  latter,  from  simple  continuity  of  tissue.  Suppuration  A^ery  frequently 
occurs  in  an  inflamed  bursa;  the  tension  increases,  the  oedema  and  red- 
ness become  more  considerable,  and  the  pain  assumes  a  throbbing  char- 
acter. Wlien  the  bursa  is  opened,  thick  pus,  often  mixed  with  shreds 
of  sloughy  tissue,  is  evacuated. 

Treatment. — The  treatment  of  these  bursal  tumors  must  depend  en- 
tirely upon  their  nature  and  actual  condition.  When  they  are  inflamed, 
rest,  the  application  of  leeches,  followed  hj  tepid  lead-lotions  or  poul- 
tices, and  general  anti-inflammatory  treatment,  will  commonly  subdue 
the  increased  action. 

If  suppuration  take  place,  they  must  be  freely  opened  and  the  pus 
evacuated.  When  the}'  are  in  an  indolent  condition,  the  Surgeon  has 
the  choice  of  various  plans  of  treatment,  conducted  on  different  princi- 
ples. If  the  sac  be  thin,  the  fluid  of  a  serous  character,  and  the  disease 
recent,  it  may  often  be  removed  by  blistering,  more  particularly  wlien  it 
occurs  in  the  ham  or  under  the  deltoid  muscle.  In  some  cases  it  may 
conveniently  be  obliterated  by  puncturing  the  C3^st,  and  then  emplo3dng 
pressure  upon  it.  The  surest  mode,  however,  of  closing  the  sac  con- 
sists in  exciting  inflammation  in  it,  either  by  the  injection  of  iodine  as 
recommended  b}^  Velpeau,  or  by  passing  a  small  seton  through  it.  The 
injection  is  readily  effected  by  tapping  the  cyst  with  a  moderate  sized 
trocar,  and  then  throwing  in  about  a  draclim  of  the  compound  tincture. 
Inflammation  will  be  excited,  some  discharge  will  usually  take  place, 
and  on  its  cessation  the  walls  of  the  cj'st  will  have  become  agglutinated 
together.  In  these  cases  I  generally  prefer,  however,  as  the  most  cer- 
tain method,  the  introduction  of  a  seton  composed  of  a  double  silk 
thread.  This  may  conveniently  be  passed  through  the  cannula  after 
tapping  the  sac,  in  the  way  figured  in  page  178,  Vol.  I.  (Fig.  77);  a 
poultice  should  afterwards  be  applied,  and  the  threads  left  in  for  about 
six  days.  Discharge  will  take  place  through  the  aperture  by  which  they 
have  been  introduced,  and  which  may,  if  necessary,  be  enlarged  ;  the 
cyst  gradually  contracts  around  them,  and  after  their  removal  it  will  be 
found  to  be  closed.  When  the  cyst  contains  a  number  of  the  rice-like 
bodies,  the  seton  may  still  be  used,  but  it  should'  be  thicker  than  that 
just  recommended,  and  the  aperture  by  which  it  is  introduced  should  be 
very  free,  in  order  to  allow  the  escape  of  the  i)us  and  granules. 

If  the  walls  of  the  cyst  be  very  thick,  or  its  contents  semi-solid,  or  if 
the  tumor  have  become  solid,  it  must  be  dissected  out.  This  operation 
is  most  commonly  required  for  solid  bursal  tumors,  situated  over  the 
jjatella  or  the  tuberosities  ©f  the  ischium  ;  from  both  of  these  situations 
they  may  be  removed  with  facility. 

Diseases  of  the  Bursa  Patellae. — The  exposed  situation  of  the 
bursa  patellae  covered  as  it  is  only  l)y  the  integumental  structures  and 
fascia  lata,  and  its  liability  to  pressure  and  irritation  in  kneeling,  render 
it  in  all  respects  more  prone  to  take  on  diseased  action  than  any  other 
similar  structure  in  the  human  body;  and  the  morbid  conditions  which 
it  presents  may  be  looked,  upon  as  typical  to  a  great  extent  of  the  dis- 
ease of  the  bursas  generally. 

The  various  aflJections  to  which  the  bursa  is  liable,  may  be  divided 
into  two  classes  :  1.  Inflammatorj- Affections  ;  and  2.  Enlargements,  of 
a  Fluid  or  of  a  Solid  character. 


334       DISEASES    OF    SYNOVIAL    MEMBRANES,    AND    MUSCLES. 

1.  Inflammatory  Affections — Tliis  bursa  is  frequently  the  seat 
of  Siinj)le  Injiarnmation.  Undue  pressure  in  kneeling  upon  a  hard, 
irregular,  and  cold  surface,  such  as  stone,  is  likely  to  excite  inflamma- 
tion:  hence  its  frequency  in  housemaids,  whose  occupation  obliges  them 
to  kneel  a  great  deal  on  floors  and  stone  stejos  ;  and  hence,  also,  the 
common  title  of  "housemaid's  knee,"  given  to  this  and  to  many  other. 
aflTections  of  this  bursa.  But  this  disease,  although  frequent  amongst 
housemaids,  is  not  limited  to  them  ;  for  it  occurs  in  females  following 
other  occupations,  and  in  men  as  well  as  in  women. 

In  simple  inflammation,  however  occasioned,  the  bursa  becomes 
rather  suddenly  swollen,  tense,  red,  and  hot,  with  some  fluctuation 
deeply  under  the  integuments.  The  swelling,  heat,  fluctuation,  and  red- 
ness, of  a  dusky  color,  all  situated  in  front  of  the  patella,  point  out  the 
nature  of  the  aflTection. 

The  Treatment  of  tliis  inflammation  is  simple  enough.  Leeches,  fol- 
lowed by  evaporating  lotions,  and  keeping  the  patient  at  rest,  are  the 
means  to  be  employed.  Under  this  treatment,  the  disease  will  fre- 
quently undergo  resolution  in  the  course  of  a  few  daj's.  It  may,  how- 
ever, go  on  to  suppuration,  disease  of  the  patella  itself,  or  sloughing  of 
the  bursa. 

Suppuration  of  the  Bursa  occurs  in  perhaps  the  majority  of  cases  of 
inflammation.  This  is  a  matter  of  great  consequence  ;  because  the  accu- 
mulation of  pus,  being  of  large  size,  and  tending  to  diflfuse  itself  around 
the  knee-joint,  is  liable  to  be  mistaken  for  abscess  in  that  articulation. 
Sometimes  it  will  point,  and  the  pus  discharge  itself  externally  in  the 
usual  manner;  but  very  generally  it  gives  way  subcutaneously,  and  its 
contents  speedily  diffuse  themselves  somewhat  wideW  around  the  joint 
beneath  the  fascia  lata. 

The  history  of  the  case  aff'ords  the  means  of  diagnosis.  In  suppura- 
tion of  the  bursa  patellse,  the  abscess  commences  by  a  superficial  swell- 
ing and  inflammation  in  front  of  the  knee,  which,  after  a  time,  extends 
laterall}'^,  enveloping  the  joint,  the  fluid  gravitating  on  each  side,  but 
more  especially  on  the  outer  one,  nearly  as  far,  perhaps,  as  the  ham- 
strings. There  will  have  been  none  of  the  signs  indicative  of  acute 
arthritis  accompanying  the  formation  of  this  large  abscess;  no  startings 
of  the  limb,  no  laxity  or  pain  in  moving  the  articulation,  no  grating  of 
the  articular  ends  ;  and  little  if  any  constitutional  disturbance.  The 
movements  of  flexion  and  extension  of  the  joints  are  free  up  to  a  certain 
point,  where  the^^  are  checked  by  the  mechanical  obstacle  of  the  purulent 
accumulation.  But  perhaps  the  most  important  diagnostic  sign  is  the 
relation  of  the  abscess  to  the  patella.  In  a  suppurating  bursa,  the 
patella  is  invisible,  being  covered  by  the  fluctuating  swelling;  in  efi'u- 
sion,  whether  synovial  or  purulent,  into  the  joint,  the  patella  is  above, 
floating  upon  the  fluid. 

The  Treatment  of  this  condition  is  simple  enough.  A  free  incision 
should  be  made  through  the  anterior  part  of  the  bursa,  so  as  to  let  out 
the  pus  mixed  with  s3'novial  fluid;  and  if  there  be  any  burrowing  of 
matter,  as  there  almost  invariably  is,  counter-openings  must  be  made  in 
proper  dependent  situations. 

Disease  of  the  Patella Sometimes,  but  veiy  rarely,  abscess  of  the 

bursa  patellae  vvill  give  rise  to  disease  of  the  patella  itself.  Caries  of  this 
bone  secondary  to  suppuration  of  the  bursa,  is,  so  far  as  my  experience 
goes,  exceedingly  rare.  I  have  seen  one  case  of  the  kind — that  of  a  woman 
who  was  in  the  Hospital,  under  my  care,  several  years  ago.  When  ad- 
mitted, she  had  several  fistulous  openings  on  the  fore  part  of  the  knee- 
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joint,  through  which  the  prohe  led  down  to  a  rough  and  carious  patella. 
On  inquiry  it  was  ascertained  that  slie  had  had  inflammation  of  the 
bursa  patellae — "  housemaid's  knee" — which  had  run  on  to  suppuration, 
but  that  the  abscess  had  never  been  freely  laid  open.  The  present  con- 
dition had  resulted  from  that  suppuration.  The  joint  itself  was  unaf- 
fected ;  there  was  no  pain  in  it,  and  its  movements  were  perfectly  free. 
I  laid  open  the  sinuses,  and,  flnding  the  anterior  surface  of  the  patella 
soft  and  carious,  removed  with  the  gouge  the  diseased  bone  to  which 
they  led.  About  two  or  three  weeks  after  this,  the  joint  became  sud' 
denly  swollen,  evidently  filled  with  pus,  and  the  seat  of  acute  pain.  In 
consequence  of  the  severity  of  the  sj-mptoms,  it  became  necessary  to 
remove  the  limb  above  the  knee.  After  amputation,  it  was  found  that 
the  morbid  action  had  extended  through  the  patellar  cartilage,  perfo- 
rating it  by  a  small  aperture,  and  so  giving  rise  to  suppuration  within 
the  joint. 

Sloughing  of  the  Bursa  Patellae  occasionally  occurs  as  the  result 
of  its  inflammation  and  suppuration.  A  woman  was  admitted  into  the 
Hospital,  in  whom  this  bursa  had  inflamed  and  suppurated  ;  and  not  only 
the  bursa  but  also  the  integuments  covering  it  had  sloughed  away,  leav- 
ing in  front  of  the  knee  a  circular  ulcer  as  large  as  tlie  palm  of  the  hand, 
having  a  flabby  surface,  and  undermined,  purple  edges.  The  patella  was 
not  exposed.  Under  ordinary  treatment,  the  ulcer  slowly  healed,  but  no 
vestige  of  bursa  was  left. 

2.  Enlargements We  now  proceed   to   the  consideration  of  the 

second  variety  of  disease  of  the  bursa  patellae — that  in  which  there  is  no 
inflammation,  but  in  which  there  is  enlargement  of  the  bursa,  owing  to 
the  accumulation  within  it  of  bursal  fluid,  of  this  fluid  mixed  with  solid 
bodies,  or  of  solid  fibroid  deposits. 

Simple  Enlargement. — The  bursa  may  present  a  simple  enlargement, 
dependent  on  the  accumulation  of  fluid  in  its  interior.  Continued  pres- 
sure exercised  upon  the  bursa,  as  in  kneeling,  is  the  common  cause  of 
this  aflTection  ;  hence  it  frequently  occurs  amongst  liousemaids,  and  con- 
stitutes the  true  "housemaid's  knee."  But  it  is  also  common  amongst 
other  people,  whose  vocation  necessitates  long-continued  kneeling.  One 
case  of  the  affection  in  University  College  Hospital  was  in  a  carpet- 
layer  ;  it  was  to  all  intents  and  purposes  a  ^  housemaid's  knee."  A  man, 
aged  thirty,  who,  in  consequence  of  habitually  kneeling  upon  the  left 
knee  in  lajang  down  carpets,  had  a  tumor  there  as  large  as  an  orange, 
indolent,  soft,  and  fluctuating  to  the  feel,  evidently  an  enlarged  bursa, 
was  admitted  into  the  Hospital.  It  was  tapped  by  means  of  a  trocar, 
clear  fluid  was  drawn  off,  and  a  seton  was  passed  through  the  cannula, 
and  left  in  for  six  or  seven  days.  Suppuration  took  place  along  the 
f-eton,  the  tumor  collapsed  and  contracted,  and  the  patient  left  the  Hos- 
pital, cured,  on  the  twelftli  day. 

With  regard  to  the  Pathological  Nature  of  the  disease,  it  would  seem 
to  consist  in  excessive  secretion  into  the  interior  of  the  bursa,  which 
becomes  enlarged,  thickened,  and  filled  with  a  clear  sero-sj'novial  fluid. 

The  Treatment  of  tliese  tumors  is  very  sim[»le.  In  some  cases  the 
application  of  tincture  of  iodine,  or  the  ammoniacum  and  mercury  plas- 
ter, or  blistering,  will  succeed  in  inducing  absorption  of  the  contained 
fluid.  If  these  fail,  as  they  very  often  do,  or  if  their  use  be  too  tedious, 
a  very  simple,  and  at  the  same  time  a  very  safe  and  successful,  mode  of 
treatment  consists  in  tapping  the  tumor  with  the  trocar,  and  passing  a 
seton  through  the  cannula,  either  by  means  of  a  long  straight  needle, 
or  by  using  an  eyed  probe,  and  cutting  down  upon  the  end  of  it  with  a 
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scalpel.  The  seton-threads  should  be  left  in  until  they  excite  free  sup- 
puration, and  then  be  withdrawn.  This  treatment  is  exceedingly  sim- 
ple, and  perfectly  certain  in  its  lesults.  The  only  point  to  be  attended 
to  is,  to  keep  the  apertures  l)y  which  the  seton  passes  sufficiently  patent 
to  allow  the  free  escape  of  any  fluid  which  may  collect  in  the  interior  of 
the  bursa  before  it  is  closed.  This  is  especially  to  be  observed  with  the 
lower  opening,  which  is  apt  to  become  blocked  up. 

Chronic  EnlargeinetiL — The  next  affection  to  which  the  bursa  patella 
is  liable  is  closely  allied  to  the  last,  and  appears  to  be  an  advanced 
degree  of  it.  It  consists  in  a  chronic  enlargement  of  the  bursa,  the  coats 
of  which  are  much  thickened.  The  contents  of  the  bursa,  so  enlarged, 
consist  of  a  dark  fluid,  in  which  float  a  number  of  smooth  oval  bodies,  of 
the  size  and  sliape  of  melon-seeds.  I  have  seen  this  condition  in  both 
the  male  and  the  female.  It  may  be  distinguished  from  simple  enlarge- 
ment of  the  bursa,  by  the  peculiar  crackling  sensation  which  is  commu- 
nicated to  the  liand  when  the  tumor  is  manipulated.  This  arises  from 
the  melon-seed  bodies  floating  about  and  rubbing  against  each  other. 

The  Pathology  of  this  affection  is  as  follows.  There  is  enlargement 
of  the  bursa,  with  excessive  secretion  into  its  interior  of  simple  synovial 
fluid  ;  this,  however,  is  dark-colored,  probably  from  admixture  of  blood 
which  h?s  undergone  disintegration.  This  fluid  will  be  found  to  contain 
a  large  quantity  of  cholesterine,  broken-up  blood-corpuscles,  and  gran- 
ules. The  melon-seed  bodies  are  composed  of  lowly-organised  fibroid 
matter  mixed  with  cholesterine,  and  are  probably  separated  from  the 
wall  of  the  bursa. 

Solid  Tumors  may  be  formed  in  connection  with  the  bursa  patellse. 
By  many  these  are  supposed  to  be  the  result  of  a  deposition  of  a  fibroid 
material,  which  gradually  takes  the  place  of  the  fluid  of  an  ordinary 
"  housemaid's  knee,"  and  which,  instead  of  taking  the  form  of  melon- 
seed  bodies,  is  deposited  in  concentric  masses,  and  thus  accumulated  in 
the  interior  of  the  cyst.  This  has  not  been  the  case,  however,  in  many 
instances  that  I  have  seen.  In  these  cases  I  believe  there  is  a  true  fibroid 
deposit  in  the  bursa  from  the  very  first ;  the  tumor  is  never  fluid,  but 
hard  and  solid  from  the  commencement,  and  continues  slowly  to  augment 
in  size,  until  it  occasions  sufficient  inconvenience  to  require  removal. 
In  some  cases  there  has  been  a  previous  S3q)hilitic  taint;  the  patient 
complains  of  pain  in  the  tumor  like  that  which  is  experienced  in  nodes, 
and  it  is  by  no  means  impossible  that  there  may  be  a  sy|)hilitic  origin 
for  these  tumors.  However  that  may  be,  in  the  cases  that  have  fallen 
under  m}^  observation,  the  tumors  have  never  been  fluid,  nor  have  they 
originated  in  pressure,  but  appear  to  have  been  pi-imary  deposits  of 
fibroid  matter. 

Treatment. — There  is  nothing  to  be  done  with  such  tumors  but  to 
dissect  them  out.  This  may  be  required  in  one  or  both  knees.  With 
tlie  most  ordinary  care  the  joint  runs  but  little  risk;  but  much  trouble 
may  arise  from  opening  up  that  layer  of  deep  fascia  which,  after  sur- 
rounding the  knee,  is  fixed  to  the  borders  of  the  patella.  Such  an  acci- 
dent is  liable  to  be  followed  hy  infiltration  and  deep  abscess  in  the  ham, 
and  is  to  be  avoided  by  keeping  the  scalpel  well  towards  the  centre  of 
the  patella  when  operating. 

Bunion. — When  the  bursa  which  lies  towards  the  plantar  surface  of 
the  head  of  the  metatarsal  bone  of  the  great  toe  becomes  enlarged,  or 
wlien  a  new  serous  sac  is  formed  upon  the  inner  and  posterior  aspect  of 
this  bone,  the  disease  termed  a  bunion  occurs.  In  this  aff"ection,  the 
enlargement  of  the  bursa  is  usually  secondary  to  an  alteration   in  the 
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shape  and  position  of  the  great  toe,  which  in  consequence  of  the  pressure 
of  narrow-pointed  boots,  has  been  thrown  outwards  in  an  oblique  direc- 
tion, so  as  to  lie  over  or  under  some  of  the  contiguous  digits  (Fig.  502); 
in  this  way  a  sharp  angle  is  formed  at  the  junction  between  the  first 
phalanx  and  the  metatarsal  bone  of  the  great  toe.  This  angle,  being 
constantl}^  pressed  upon  by  the  boot,  becomes  irritated  ;  and,  for  its 
protection,  the  bursa  that  is  there  naturall}^  situated  becomes  enlarged, 
or  an  adventitious  one  forms.  From  time  to  time  the  bursa  and  the 
projecting  angle  become  irritated  and  inflamed;  and  the  morbid  action 
thus  set  up  ma}^  run  on  to  suppuration  of  a  very  troublesome  kind,  a 
thin,  unhealthy  pus  being  formed,  which  is  discharged  through  an  open- 
ing that  speedily  becomes  fistulous,  and  may  degenerate  into  a  most 
troublesome  indolent  sore. 


502. — Distorted  Foot,  from  Pressure  and 
Bunion. 


-Apparatus  for  Deformity  of  Foot, 
as  in  Fiff.  502. 


Treatment. — In  the  treatment  of  this  affection,  the  first  thing  to  be 
done  is  to  change  the  direction  of  the  toe  by  wearing  properly  shaped 
boots,  made  with  the  inner  side  of  the  sole  straight  from  the  toe  to  the 
heel.  If  accidental  inflammation  be  excited  in  the  part,  it  must  be 
allayed  by  the  application  of  leeches,  warm  foot-baths,  and  poulticing; 
the  cutaneous  irritation  that  is  left  may  best  be  removed  by  painting  the 
surface  with  a  strong  solution  of  nitrate  of  silver.  The  fault}''  direction 
of  the  toe  may  best  be  remedied  by  using  the  ingenious  contrivance 
(Fig.  503),  the  action  of  which  consists  in  drawing  the  everted  end  of 
the  toe  inwards  b}'  the  constant  action  of  a  slender  steel  spring.  Should 
these  means  fail,  the  position  of  the  toe  may  be  remedied  by  the  division 
of  the  external  lateral  ligament  of  the  metatarso-plialangeal  articula- 
tion, or  of  the  tendon  of  the  adductor  poUicis,  or  of  the  inner  head  of 
the  flexor  brevis  poUicis ;  the  toe,  when  restored  to  its  position,  being 
for  a  time  kept  fixed  upon  an  under-splint.  Occasional!}^  in  elderly 
people  the  bunion  will  inflame  and  suppurate,  and  the  mischief,  extend- 
ing to  the  metatarso  phalangeal  articulation,  will  cause  disorganisation 
of  this.  This  is  a  state  of  things  not  devoid  of  anxiety,  as  it  not  unfre- 
quently  happens  tiiat,  if  the  constitutional  powers  be  enfeebled  by  age, 
a  low  sloughy  erysipelatous  inflammation  may  be  set  up  in  the  foot, 
which  eventually  may  terminate  fatally.  Should  the  joint  be  irre- 
VOL.  II 22 
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trievably  disorganised,  and  the  patient's  strength  admit  it,  amputation 
through  the  metatarsal  bone  sliould  be  done. 

DISEASES  OP  SHEATHS  OP  TENDONS. 

The  synovial  sacs  connected  with  the  sheaths  of  tendons  are  lial)le  to 
two  forms  of  disease:  viz.,  the  accumulating  of  the  fluid  in  the  interior 
of  the  sac,  forming  a  cystic  swelling,  known  by  the  name  of  Ganglion  ; 
and  acute  and  chronic  Inflammation,  or  Tenosynovitis.  The  tendons  of 
the  hand  are  most  liable  to  both  these  affections. 

Ganglion. — Two  distinct  kinds  of  ganglion  are  met  with.:  the  Simple^ 
situated  upon  the  sheaths  of  tendons;  and  the  Compound,  consisting  in 
a  dilatation  of  tiie  sheath  itself 

Simple  Ganglion  consists  of  a  cyst  varying  in  size  from  a  cherry- 
stone to  a  large  marble,  and  containing  a  clear  transparent  fluid  of  a 
yellowish  color,  which  is  sometimes  thin  and  serous,  sometimes  gelatin- 
ous and  semi-coagulatinous  and  semi-coagulated.  It  occurs  as  a  smooth, 
globular,  elastic,  and  tense  tumor,  usuall}'  situated  on  the  back  of  the 
wrist,  wliere  it  forms  a  distinct  round  projection  ;  it  may  also  occur  on 
the  dorsum  of  the  foot.  In  both  situations  it  is  distinctly  connected 
with  the  sheaths  of  the  extensor  tendons  ;  and,  indeed,  Paget  looks  upon 
it  as  being  a  cj'stic  transformation  of  the  cells  enclosed  in  the  fringe-like 
processes  of  synovial  membrane  lining  these  sheaths.  As  ganglion  in- 
creases in  size,  it  often  gives  rise  to  painful  sensations  in  the  parts  below 
it,  by  pressing  upon  the  neighboring  nerves;  thus,  a  ganglion  at  the 
back  of  the  wrist  often  produces  pain  and  weakness  in  the  hand,  by 
compressing  some  of  the  branches  of  the  musculo-spiral  nerve  which 
are  stretched  over  it. 

Ganglion  is  by  far  the  most  common  of  all  the  tumors  that  occur  on 
the  hand.  In  all  cases  of  oval  or  rounded,  smooth,  elastic  tumor  on  the 
hand  or  fingers,  whether  painless  or  neuralgic,  the  first  point  to  deter- 
mine is  whether  it  be  ganglion  or  not ;  but  ganglion  should  always  be 
suspected. 

Compound  Ganglion  is  chiefl^^  met  with  in  the  palm  of  the  hand, 
and  the  dorsum,  sole,  or  inner  side  of  the  foot.  It  consists  of  a  dilata- 
tion of  the  sheaths  of  the  tendons  in  these  situations  :  it  may  often 
attain  a  very  considerable  bulk,  and  then  usually  becomes  irregular  in 
shape,  owing  to  several  tendons  being  implicated  by  it.  Often,  in  this 
form  of  gangiioia,  the  sheath  is  thickened  as  well  as  dilated ;  and  the 
contained  fluid  is  clear  and  yellowish,  though  usually  thinner  than 
in  the  simple  ganglion.  The  sheath  itself  is  vascular,  and  lined  by 
a  red,  fringed,  and  velvety  membrane ;  the  fluid  may  then  be  dark  and 
bloody,  and  contain  masses  of  buff-colored  fibrine  or  a  large  number 
of  granular  bodies,  like  those  met  with  in  certain  forms  of  enlarged 
bursse.  These  I  have  found  to  be  composed  of  imperfectlj'  developed 
granulations,  in  which  the  remains  of  blood-vessels  were  visible,  pro- 
babl}'^  thrown  off  from  the  inner  wall  of  the  vascular  sheath.  This  form 
of  the  disease,  at  times,  puts  on  almost  a  malignant  appearance,  is 
extremely  chronic,  and  may  occupy  a  very  extensive  surface  ;  in  a  case 
that  was  under  my  care  some  time  ago,  the  dorsum  and  greater  part  of 
the  inner  side  of  the  foot  were  involved. 

Treatment.  —  The  treatment  of  a  ganglion  must  depend  upon  its 
character  and  size.  When  small  and  simple,  as  on  the  back  of  the  wrist, 
it  may  commonly  be  got  rid  of  b}^  being  ruptured  by  forcible  pressure 
with  the  thumb,  or  by  a  blow  with  the  back  of  a  book,  or  by  being 
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tightly  compressed,  by  means  of  a  coin  wrapped  up  in  a  piece  of  lint 
and  firmly  strapped  upon  the  swelling.  If  it  do  not  disappear  in  this 
way,  the  best  plan  is  to  punctnre  it  subcutaneously  by  means  of  a  val- 
vular opening,  to  squeeze  out  its  contents,  scarify  the  interior  of  the 
cyst,  and  employ  pressure.  If  the  ganglion  give  rise  to  much  pain  and 
weakness,  and  cannot  be  made  to  disappear  by  the  use  of  the  means 
just  indicated,  it  may  usuall_y  be  very  conveniently  and  safely  obliterated 
by  passing  a  seton  of  two  threads  through  it,  and  leaving  it  in  for  four 
or  five  days,  until  sufficient  inflammatory  action  has  been  induced  for 
the  obliteration  of  the  cyst.  Should  these  means  fail,  it  ma}^  be  dis- 
sected out,  if  it  be  thought  advisable  to  have  recourse  to  this  somewhat 
severe  procedure,  wliich  is  attended  with  some  risk  of  inflammation 
extending  up  the  sheath  of  the  tendon.  I  have,  however,  on  several 
occasions  performed  this  operation,  without  any  troublesome  conse- 
quences ensuing, 

A  Ganglion  situated  in  the  Palm  of  the  Hand,  and  extending 
under  the  annular  ligament  some  little  distance  up  the  flexor  tendons  of 
the  forearm,  is  a  very  troublesome  disease.  Syme  recommends  that  the 
cj^st  should  be  laid  open,  and  the  annular  ligament  divided.  This  seems 
to  me  an  unnecessarily  severe  procedure  ;  and  I  have  in  several  instances 
cured  the  aff"ection  by  milder  means  ;  in  one,  by  injecting  a  small  quantity 
of  tincture  of  iodine  into  the  cyst  through  a  puncture  in  the  palm,  and 
in  two  or  three  other  cases  by  the  use  of  the  seton.  The  seton  is  most 
easily  introduced  by  squeezing  the  fluid  from  the  palm  into  the  sheaths 
of  the  flexor  tendons  above  the  wrist,  making  a  puncture  into  these,  and 
then  pushing  an  eyed  probe  armed  with  two  or  three  threads  along  the 
tendons  under  the  annular  ligament  into  the  centre  of  the  palm,  where 
it  is  to  be  drawn  out  through  a  small  incision  made  down  upon  it. 

In  the  Side  and  Sole  of  the  Foot  these  ganglionic  tumors,  when  of 
large  size,  and  filled  with  semi-solid  fibrinous  matter,  may  require  to  be 
dissected  out. 

Inflammation"  op  the  Sheaths  op  Tendons — Tenosynovitis. — This 
is  occasionally  met  with  as  the  result  of  strains  and  twists  of  the  hand, 
about  the  wrist,  of  the  extensor  tendons,  or  the  long  head  of  the  biceps. 
In  this  affection  there  is  swelling  of  a  puffy  character,  with  tenderness 
when  the  part  is  pressed  on  or  moved  ;  and  usually  a  peculiar  fine  crack- 
ling sensation  is  communicated  to  the  Surgeon's  hand  when  he  examines 
the  affected  part.  The  crackling  is  especially  marked  in  cases  in  which 
the  inflammation  and  effusion  have  become  chronic,  when  the  disease 
appears  to  partake  of  the  nature  of  a  diffused  ganglion. 

Treatment. — The  treatment,  when  the  disease  is  acute,  consists  in 
leeching  and  blistering,  with  rest  of  the  part ;  when  it  has  assumed  a 
chronic  character,  the  application  of  blisters  and  the  mercury  and 
ammoniacum  plaster  will  be  found  most  useful. 

diseases  op  muscles. 

The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of 
any  kind.  Tnfiamviatory  affections  of  a  rheumatic  character  undoubt- 
edly occur  in  muscles,  and  abscess  is  occasionally  met  with  inside 
muscular  sheaths,  more  particularly  that  of  the  rectus  abdominis. 
Syphilitic  tumors,  or  rather  inflammatory  or  plastic  indurations  of  mus- 
cles, are  not  very  unfrequently  met  with. 

Tumors  op  Muscle Organic  structural  diseases  of  muscular  tissue 

are  rare;  yet  the  records  of  surgery  contain  scattered  through  them  no 
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inconsiderable  number  of  cases.  Teevan,  has,  with  much  industry,  col- 
lected the  particulars  of  62  cases  of  tumors  of  muscles  of  all  kinds. 
About  one-third  of  these  are  said  to  have  been  "cancerous;"  16  were 
"fibrous;"  8  cystic;  5  hydatid;  and  5  erectile.  In  all  probability,  a 
more  advanced  pathology  would  have  shown  that  many  of  the  so-called 
cancerous  and  fibrous  tumors  were  in  reality  sarcomata  of  vai-ious  kinds. 
The  form  of  cancer  that  occurs  primarily  in  muscles  is,  I  believe,  in- 
variably the  encephaloid.  I  have  most  frequently  seen  the  muscles  of 
the  lower  extremity  the  seat  of  primary  malignant  disease.  When  the 
upper  limbs  are  atfected,  the  muscles  that  have,  according  to  Teevan, 
been  most  frequently  attacked  are  the  pectoralis  major,  deltoid,  and 
biceps.  The  muscles  of  the  trunk  and  neck  are  seldom  diseased,  with 
tlie  exception  of  the  rectus  abdominis,  which  appears  to  be  very  liable 
to  tumors. 

Of  twelve  consecutive  cases  that  I  have  had  under  my  care  in  which 
tumors  of  different  kinds  developed  primarily  in  muscular  tissue,  the 
following  are  the  particulars.  The  first  case  was  tliat  of  a  woman  about 
4S  years  of  age,  in  whom  a  fibro-cystic  tumor,  as  large  as  a  cocoa-nut, 
developed  in  connection  with  the  tensor  vaginae  femoris,  forming  a  large 
mass,  which  I  dissected  out  readily  from  over  the  hip.  The  second  case 
was  that  of  a  lad  about  18,  in  whom  a  cj^stic  tumor,  as  large  as  a  foetal 
head,  thick  walled,  and  containing  clear  fluid,  developed  in  the  substance 
of  the  adductor  brevis  of  the  thigh,  from  which  it  was  dissected  out 
with  no  little  difficulty,  and  with  a  fatal  result.  The  third  case  was  that 
of  a  man  from  whom  the  accompanj'ing  drawings  are  taken  (Figs.  504, 


Fig.  501. — Pibro-Plastic  Tumor  of  the  Sartorius  Muscle. 


505,  506),  in  whom  a  fibro-plastic  tumor  developed  within  the  sheath  of 
and  in  the  substance  of  the  sartorius  muscle  of  the  left  thigh,  in  conse- 
quence of  a  strain.  After  growing  slowly  for  about  six  years,  it  had 
attained  the  size  of  a  child's  head,  when  I  removed  it,  together  with 
seven  or  eight  inches  of  the  muscle  from  the  inside  of  the  sheath  of 
which  it  had  originated,  and  with  which  it  was  closely  incorporated. 
The  sheath  of  the  femoral  vessels,  which  was  exposed  for  a  considerable 
extent,  was  unaflfected  by  the  disease.  Recurrence  took  place  in  less 
than  twelve  months  in  the  cicatrix,  and  when  the  secondary  tumor  had 
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attained  the  size  of  an  ostrich's  egg,  it  was  removed,  the  patient  making 
a  good  recovery;  but  the  disease  again  returned,  and  eventually  proved 
fatal.  Tiie  fourth  case  was  that  of  a  man  aged  about  forty,  in  the  sole 
of  whose  foot  a  cystic  tumor,  about  as  large  as  a  goose's  egg,  was  de- 


Fig.  505. — Back  View  of  Tumor,  showing 
Sartorius  Muscle. 


Fig.  596. — Front  View  of  Tumor,  laid 
,    open  and  showing  Sartorius,  a. 


veloped,  springing  from  tlie  flexor  brevis  digitoruni.  This  was  carefully 
dissected  out;  but  in  a  fevv  months  the  patient  returned,  with  a  solid, 
elastic,  rajndly  growing  tumor,  evidently  malignant,  developed  in  the 
cicatrix  (Fig.  507).     The  foot  was  amputated,  and  on  dissection  the 


Figf.  507. — Malianant  Tumor  in  Sole. 


Fig.  .508. — Section  of  Foot  showing  situation  of  Tumor. 


mass  proved  to  be  encephaloid,  and  to  have  developed  from  the  muscular 
structure  just  nained  (Fig.  508). 

In  three  cases  the  tumors  were  hydated.     In   one  patient,  a  j^oung 
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woman,  the  disease  was  seated  in  the  deltoid;  in  the  other,  a  medical 
man,  about  50  years  of  age,  the  tumor  was  seated  at  the  outer  edge  of 
the  latissimus  dorsi ;  and  the  third  was  a  gentleman  about  60  years  old, 
in  whose  biceps  the  disease  commenced.  In  each  of  these  cases,  exci- 
sion of  the  tumor  M'as  successfully  practised. 

In  the  eighth  case,  the  tumor  was  an  enchondroraa  in  the  tibialis  anticus. 
I  have  seen  two  other  cases  of  enchondroraa  in  muscles  :  one  situated  in 
the  vastus  externus  of  the  thigh;  the  other  in  connection  with  the  pec- 
toral muscle.  The  ninth  case  was  a  sarcoma  of  the  rectus  femoris  in  a 
man  aged  21,  which  I  excised;  the  tenth,  a  cancerous  growth  in  the  ante- 
rior abdominal  wall  in  an  elderly  gentleman;  the  eleventh,  an  encepha- 
loid  tumor  of  the  muscles  of  the  calf  in  a  middle-aged  lady,  for  which 
amputation  was  practised ;  and  the  twelfth,  a  sarcoma  of  the  fore-arm 
in  a  lad. 

Tumors  developing  primarily  in  the  intermuscular  areolar  planes  are 
of  Yory  common  occurrence  ;  but  these  are  very  different  from,  and 
must  not  be  confounded  with,  true  tumors  of  muscle. 

The  Treatment  of  these  various  muscular  tumors  must  be  considered 
on  ordinary  surgical  principles.  When  of  an  innocent  character,  as 
cystic  or  hydatid,  fibrous,  erectile,  or  enchondromatous,  they  may  be 
dissected  out  from  the  muscular  tissue  amongst  which  they  lie,  and  no 
fear  of  recurrence  need  be  entertained. 

When  they  are  malignant,  amputation  of  the  limb,  if  the  tumor  be 
favorably  situated  for  such  an  operation,  is  generally  the  onl}^  resource  : 
partial  operations  are  usually  worse  than  useless,  as  they  lead  to  a 
speedy  recurrence  of  the  malignant  action.  Teevan  has  made  the  inge- 
nious suggestion  of  applying  to  malignant  tumors  of  muscle  the  same 
rule  of  practice  that  guides  us  in  operations  on  bones  affected  by  can- 
cer ;  viz.,  to  remove  the  whole  of  the  organ  that  is  the  seat  of  disease, 
excising  the  entire  muscle  from  its  origin  to  its  insertion,  and  thus 
eliminating  from  the  system  the  whole  of  the  morbid  mass,  which  will 
be  confined  within  its  sheath — a  structure  that  for  a  long  time  resists 
the  outward  pressure  of  a  morbid  growth.  This  suggestion  is  founded 
on  correct  pathological  principles ;  the  only  objection  to  it  is  its  diffi- 
culty of  application  in  actual  practice — there  being  few  muscles  so 
situated  that  they  could  with  safety  be  completely  extirpated. 


CHAPTER    LIV. 

DEFORMITIES. 

LATERAL    CURVATURE    OF    THE    SPINE. 

This  affection,  on  account  of  the  frequency  of  its  occurrence  and  the 
tediousness  of  its  cure,  has  received  a  good  deal  of  attention  from 
various  Surgeons ;  and  much  has  been  written  on  it  by  those  who  have 
specially  devoted  themselves  to  its  treatment ;  yet  the  whole  of  its 
pathology  and  management  lie  in  a  very  narrow  compass. 

Lateral  curvature  of  the  spine  most  commonly  commences  at  an 
early  period  of  life,  usuallj^  between  the  ages  of  twelve  and  eighteen — 
seldom  before  the  one,  and  not  very  commonly  after  the  other.     Girls 
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are  more  frequentlj^  the  subjects  of  this  deformity,  wliich  but  rarely 
occurs  ill  boys.  It  appears  to  consist  simply  in  a  relaxation  of  the 
muscles  and  ligaments  of  the  spine ;  in  conse- 
quence of  which  the  vertebral  column,  being  no 
longer  able  to  support  the  weight  of  the  head, 
neck,  and  shoulders,  becomes  curved  to  one 
side,  a  corresponding  deviation  taking  place  in 
the  opposite  direction  at  a  lower  portion  of  the 
spine,  in  order  to  preserve  the  equilibrium  be- 
tween the  two  sides  of  the  body  (Figs.  509,  510). 
The  first  curve  usually  takes  place  in  the  upper 


Fig.  509. — Lateral  Curvature  and 
Eotation  of  Spine. 


Fig.  510.— Outline  of  Double 
Lateral  Curvature. 


Fig.  oil.— Quadruple 
Curve. 


or  middle  dorsal  region,  the  convexity  tending  towards  the  right  side  • 
the  second,  or  compensating  curve,  occurs  in  the  lumbar  region,  the 
convexity  looking  towards  the  left.  In  some  instances  there  is  a 
quadruple  curve  (Fig.  511).  At  the  same  time  that  these  lateral  curves 
take  place,  there  is  a  tendency  to  rotation  of  the  bones  of  the  spine  upon 
one  another,  in  such  a  way  that  the  bodies  of  the  vertebrae  forming  the 
dorsal  curve  are  twisted  slightly  to  the  right,  while  those  which  enter 
into  the  formation  of  the  lumbar  curve  are  turned  slightly  to  the  left 
(Fig.  510).  This  twist  is  sometimes  slight ;  but  in  other  instances  it 
is  very  marked,  so  that  there  is  a  double  displacement — lateral  and 
rotatory. 

On  examining  the  bones  and  intervertebral  fibro-cartilages  after  death, 
even  in  cases  of  very  considerable  distortion,  no  disease  will  appear  in 
them ,  except,  perhaps,  that  the  bodies  of  some  may  have  been  slightly 
compressed  where  they  form  the  principal  concavity  of  the  arch.  The 
ligaments  appear  to  be  stretched,  relaxed,  and  somewhat  weakened  ;  and 
the  muscles  are  usually  pale,  flabby,  and  apparently  wanting  in  power. 

Mechanism — From  a  consideration  of  the  pathology  of  this  affection, 
and  from  the  particular  age  at  which  it  manifests  itself,  before  the  bones 
have  become  completely  ossified,  or  the  ligaments  have  acquired  their 
due  degree  of  rigidity,  its  mechanism  becomes  sufficiently  apparent. 
The  spinal  column,  being  composed  of  a  number  of  separate  bones, 
possesses  no  firmness  in  itself,  or  power  of  self-support,  but  is  main- 
tained in  the  erect  position  by  the  close  manner  in  which  its  separate 


344 


DEFOIIMITIES. 


elements  are  knit  together  by  ligamentous  and  muscular  structures,  and 
by  the  way  in  which,  wlien  thus  bound  togetlier  as  a  whole,  it  is  sup- 
ported on  each  side  by  the  strong  mass  of  the  erector  spinas  muscles  and 
their  prolongations.  The  proper  tension  of  these  ligamentous  supports 
and  muscular  masses  is  especially  necessary  for  it  to  maintain  the  weight 
of  the  head  and  shoulders,  which  is  thrown  on  the  cervical  and  the 
upper  portion  of  the  dorsal  spine.  If,  from  any  cause,  the  ligaments 
become  relaxed,  and  the  muscles  lose  their  tension,  or  if  the  weight  of 
the  upper  part  of  the  body  increase  disproportionate!}^  to  the  augmen- 
tation in  the  strength  of  the  ligaments  and  muscles  that  support  the 
spine,  the  vertebral  column  will  necessarily 
give  way  under  the  pressure  to  which  it  is 
subjected  in  a  direct  line  from  above  down- 
wards, and  will  consequently  become  cur- 
ved. Most  commonly,  indeed  almost  in- 
varialilj^,  this  takes  place  in  a  lateral 
direction,  the  spine  yielding  more  readily  in 
this  than  in  any  other.  In  some  rare  cases, 
how^ever,  the  lower  portion  of  the  cervical 
or  the  upper  dorsal  region  will  project 
liackwards  in  an  angular  manner,  consti- 
tuting the  disease  termed  Cyphosis  (Fig. 
512);  and  in  other  cases,  of  still  less  fre- 
quent occurrence,  there  maybe  incurvation 
of  the  spine  in  the  dorso-lumbar  region, 
giving  rise  to  Lordosis  (Fig.  513). 

The  directions  in  which  these  various 
curves  take  place  are  exaggerations  of  the 
natural  inclination  of  the  spinal  column.  ys-"--— 
In  lateral  curvature^  the  chief  convexity 
takes  place  towards  the  right  side,  causing  a  projection  of  that  shoulder 
which  in  most  people  is  somewhat  more  prominent  than  the  other.  In 
cyphosis,  the  excurvation  takes  place  in  the  lower  cervical  and  upper 
dorsal  regions,  which  are  naturally  prominent;  and,  in  lordosis,  the 
incurvation  is  most  marked  in  the  lumbar  region,  in  which  there  is 
naturally  a  curve  forwards. 

Causes. — These  various  kinds  of  deformity,  as  has  already  been 
stated,  chieflj'  occur  in  girls  about  the  age  of  puberty ;  at  a  time  of  life 
when  the  tonicit}'  of  the  muscular  sj^stem  not  unfrequently  becomes 
lessened  by  the  occurrence  of  antemia  and  those  states  of  impaired 
health  that  so  frequently  attend  the  establishment  of  the  uterine  func- 
tion ;  and  before  the  osseous  and  ligamentous  structures  of  the  body 
are  fully  developed.  At  this  period  of  life,  also,  it  frequently  happens 
that  the  spine  becomes  rather  suddenly  elongated  hy  a  rapid  increase 
in  growth;  or  that  it  becomes  overweighted  by  the  body  developing 
itself,  and  the  shoulders  and  bust  becoming  stout  and  expanded.  In- 
deed, so  frequent  is  the  occurrence  of  a  certain  degree  of  lateral  curva- 
ture of  the  spine  from  these  various  causes,  about  the  age  of  puberty 
in  girls,  that  few  escape  a  tendency  to  deviation;  of  so  slight  a  kin(1, 
however,  as  not  to  admit  of  recognition  as  a  disease.  But  if  this  ten- 
dencj'  be  allowed  to  go  on  unchecked,  or  if  it  be  increased  by  injurious 
habits,  amongst  which  are  all  one-sided  postures  in  which  the  body  is 
twisted,  as  in  placing  some  musical  instruments,  or  in  leaning  over  a 
table  in  drawing  and  writing,  the  slight  deviation  may  rapidly  increase 
until  it  assume  the  true  characters  of  lateral  curvature.     I  do  not  think 
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that  tliere  is  any  evidence  to  show  that  tliis  is  either  a  strumous  or  a 
rickety  affection;  indeed,  so  far  as  my  observation  goes,  I  should  cer- 
tainly say  that  strumous  girls  are  less  liable  to  the  disease  tiian  those 
of  a  nervous  temperament.  A  rickety  tendencj^  would,  of  course,  in- 
crease the  disposition  to  the  affection;  but  I  think  this  is  very  rarely 
associated  with  it.  Amongst  the  more  common  predisposing  causes 
must  undoubtedly  be  reckoned  the  indolent  and  sedentary  occupations, 
and  the  luxurious  enervating  Jmbits  that  are  commonly  encouraged  in 
girls  in  the  higher  ranks  of  life,  and  which,  by  preventing  due  muscular 
development,  at  the  same  time  that  they  induce  a  general  loss  of  tone 
in  the  system,  may  directly  occasion  the  disease.  Tn  growing  lads, 
lateral  curvature  mny  be  produced  by  a  habitually  maintained  faulty 
position,  as  in  writing  at  the  desk,  or  in  certain  occupations.  That  the 
real  cause  of  lateral  curvature  of  the  spine  is  to  be  found  in  faulty  habits 
of  life,  and  not  in  sex,  is  evidenced  from  the  rarity  of  the  affection 
amongst  gii'ls  of  the  laboring  class,  as  compared  with  the  frequency 
amongst  those  of  the  wealthier  orders  of  society.  Who  ever  saw  lateral 
curvature  of  the  spine  in  a  housemaid?  It  is  in  the  drawing-room  and 
not  in  the  servants'  hall  that  it  is  met  with. 

Tiie. causes  of  the  antero-posterior  curves  are  usually  to  be  found  in 
some  faulty  habits  of  the  patient;  either  giving  rise  to  an  habitual  stoop, 
and  thus  laying  the  foundation  for  cyphosis,  or  throwing  too  great  a 
weight  on  tlie  loins,  and  thus  giving  rise  to  lordosis.  A  kind  of  spurious 
lordosis  is  developed  in  some  cases  of  ankylosis  of  the  hip-joint. 

Signs  of  Lateral  Curvature. — The  signs  of  this  affection,  wlien  it 
is  well  marked,  are  distinctly  obvious.  The  serpentine  character  of  the 
curve,  its  double  nature,  the  convexity  on 
one  side  looking  to  the  riglit  shoulder, 
and  on  the  other  to  the  left  loin,  will 
render  its  nature  evident.  Most  com- 
monly it  commences  in  a  gradual  manner, 
the  first  condition  that  frequently  attracts 
attention  being  the  prominence  of  tiie 
right  scapula,  which  is  supposed  to  be 
"growing  out ;"  or  the  sterno-clavicular 
articulation  on  the  same  side,  or  some  of 
the  cartilages  of  the  ribs,  liave  ))een  oli- 
served  to  project.  Whenever  the  Surgeon 
is  consulted  for  such  symptoms,  lie  should 
at  once  examine  the  spine,  which  he  will 
generally  find  to  have  an  inclination  to 
the  right  side.  In  the  earl3'^  stages  of  the 
disease,  when  the  deviation  is  not  very 
distinctly  marked,  the  readiest  mode  of 
determining  it  is  to  let  the  patient  stand 
upright,  taking  care  that  the  feet  are  well 
placed  together,  and  that  the  attitude  is 
not  forced  but  natural;  the  Surgeon 
should  then  run  his  finger  down  t!ie  iiack 
from  one  spinous  process  to  another, 
touching  each  as  he  passes  it  with  a  pen 
di|)ped  in  ink;  in  this  way,  when  he  has  reached  the  lower  part,  he  will 
have  mapped  out  the  course  of  the  vertebral  column,  and  thus  may  see 
at  a  glance  the  nature  and  extent  of  its  displacement.  At  the  same 
time,  he  will  probably  observe  that  the  two  hips  do  not  exactly  corre- 
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spond,  the  left  being  somewhat  thrown  oat.  Yery  commonly  there  is  a 
good  deal  of  neuralgic  tenderness  about  tiie  spine,  and  at  this  early  stage 
there  may  be  an?emia  and  symptoms  of  impaired  nutrition.  As  the  dis- 
ease advances,  the  curvature  becomes  more  distinct,  and  at  the  same 
time,  owing  to  the  torsion  of  the  column,  assumes  a  slightly  angular 
character  where  most  convex.  The  ribs  on  the  right  side  are  thrown  out 
and  bulging,  and  carry  up  the  scapula  with  them,  whilst  those  on  the 
left  are  sunk  and  depressed  (Fig.  514).  In  fact,  the  whole  of  the  right 
side  of  the  chest  and  body  partakes  in  the  projection  of  the  spine  on  that 
side,  and  thus  adds  much  to  the  general  deformity ;  whilst  tlae  left  side 
of  the  chest  is  correspondingly  hollowed  and  sunk  in.  When  the  dis- 
ease has  advanced  in  this  v/ay,  it  always  occasions  great  general  debilit}', 
emaciation,  and  pallor;  the  nutrition  of  the  body  being  impaired,  partly 
by  the  compression  to  which  the  thoracic  and  abdominal  organs  are  sub- 
iected,  and  partl}^,  doubtless,  by  irritation  of  the  spinal  cord  induced  by 
the  curvature. 

During  the  early  part  of  the  disease,  the  spine  preserves  its  flexibilit}^ ; 
and  whilst  the  curve  is  still  recent,  and  the  patient  young,  if  the  weight 
of  the  head  and  shoulders  be  taken  off,  it  will  at  once  resume  its  straight 
direction.  Thus,  if  the  patient  be  lifted  off  the  ground  by  raising  her  up 
with  the  hands  under  the  axillae,  or  if  she  be  laid  down  on  her  face  on  a 
flat  couch,  the  back  will  fall  into  a  straight  position,  or  ma}'-  readily  be 
made  to  do  so  b}''  slight  traction.  After  the  disease,  however,  has  ex- 
isted for  some  j^ears,  or  if  the  patient  have  passed  that  age  at  which 
consolidation  of  the  bones  and  ligaments  takes  place,  the  distortion  will 
continue  permanently,  in  whatever  position  she  may  be  placed.  This  is 
not  only  owing  to  the  deformity  of  the  spine,  but  to  the  ribs,  and  liga- 
mentous and  muscular  structures  generally  of  the  trunk,  having  become 
fixed  in  their  abnormal  position. 

Treatment. — The  treatment  of  lateral  curvature  of  the  spine  should 
be  conducted  on  rational  principles ;  and,  when  divested  of  the  mystery 
with  which  some  interested  specialists  have  surrounded  it,  it  becomes  as 
simple  as  that  of  any  other  chronic  surgical  affection  of  the  bones,  joints, 
or  muscles.  There  are  three  principles  of  treatment  that  require  to  be 
carried  out  in  the  management  of  these  cases.  The  first  is  tlie  improve- 
ment of  the  general  health, — unless  this  be  effected,  notliing  can  be  done  ; 
the  second  is,  to  strengthen  the  muscles  of  the  spine  ;  and  the  third,  to 
take  away  as  much  as  possible  the  weight  of  the  head,  neck,  and  upper 
extremities. 

The  administration  of  some  of  the  milder  preparations  of  iron,  with  a 
course  of  aloetics  for  the  regulation  of  the  uterine  function,  is  of  great 
moment ;  at  the  same  time,  a  nourishing  diet  of  animal  food  should  be 
allowed,  and  the  patient  encouraged  to  take  exercise  in  the  open  air. 
By  these  means  the  nutrition  of  the  sj^stem  will  be  improved,  and  the 
tone  of  the  muscles  greatly  restored.  The  muscular  power  may  be  more 
directly  strengthened  by  having  the  back  well  sponged  with  cold  salt  or 
vinegar  and  water  every  morning,  and  methodically  rubbed  from  top  to 
bottom.  The  friction  should  be  principally  directed  to  the  erector  spinse 
muscles  on  each  side  of  the  vertebral  column,  and  may  be  done  either 
with  the  naked  hand,  or  with  some  slightly  stimulating  embrocation.  At 
the  same  time,  if  the  patient's  strength  will  permit  it,  but  not  otherwise, 
the  use  of  the  hand-swing  may  be  allowed,  or  calisthenic  exercises  prac- 
tised;  these,  however,  should  not  be  continued  if  thej^  induce  a  feeling 
of  fatigue  or  exiiaustiou.     Whilst  this  plan  is  being  persevered  in,  the 


MECHANICAL  TREATMENT  OF  LATERAL  CURVATURE.   347 

patient  should  be  made  to  lie  vecnmbent  for  a  few  hours  daily,  sitting  or 
standing  as  little  as  possible.  By  these  means,  assiduously  continued 
for  some  length  of  time,  the  muscles  of  the  back  may  be  strengthened, 
and  the  increase  of  the  deformity  prevented  ;  and  in  this  way  the  slighter 
cases  of  lateral  curvature,  those  in  which  there  is  rather  a  tendency  to 
than  a  full  development  of  the  disease,  may  be  cured. 

In  slight  cases  of  lateral  curvature,  great  evils  may  be  occasioned  by 
the  unnecessary  employment  of  cumbersome  machinery.  The  heavy 
apparatus  that  is  often  applied  to  growing  girls  overpowers  and  com- 
presses, rather  than  supports  and  directs  the  imperfectly  developed  and 
still  yielding  skeleton.  By  the  use  of  these  complicated  machines  the 
muscles  of  the  back  become  weakened  and  atrophied  from  disuse;  the 
pelvis  is  compressed  and  contracted  ;  and  those  very  evils  are  produced 
bi'^  the  mechanism  which  it  is  the  object  of  the  Surgeon  to  avert  or 
correct. 

When  the  affection  is  further  advanced,  though  the  spine  still  con- 
tinue flexible,  if  there  be  decided  pi'ojection  of  the  ribs  on  one  side,  and 
the  shoulder  and  hip  be  prominent,  with  apparent  ditference  in  the  length 
of  the  limbs,  and  much  impairment  of  the  general  health,  more  decided 
measures  of  treatment  must  be  had  I'ecourse  to.  In  these  cases,  as  in 
those  just  described,  the  constitutional  powers  must  be  carefully  at- 
tended to  on  ordinary  medical  principles;  iron,  and  good  living,  with 
fresh  air,  being  the  basis  of  the  treatment.  At  the  same  time  that  we 
endeavor  to  improve  the  strength  of  the  sj^stem  in  this  way,  and  that 
of  the  muscles  of  the  back,  especially  by  cold  bathing  and  frictions, 
it  is  essential  to  adopt  means  to  take  off  the  weight  of  the  head  and 
shoulders,  and  to  prevent  its  continuing  to  keep  up  and  to  increase  the 
deformity.  This  may  be  done  in  two  ways  :  by  keeping  the  patient  in 
the  recumbent  position,  or  by  allowing  her  to  go  about,  wearing  proper 
supports. 

The  recumbent  position  in  the  treatment  of  lateral  curvature  of  the 
spine,  though  a  valuable  means  as  an  adjunct  to  other  measures,  has 
been  greatly  abused,  by  being  employed  as  an  exclusive  plan.  This 
should  not  be,  except  when  the  patient  is  unable  to  stand  or  walk  with 
comfort,  as  happens  in  extreme  cases,  when  it  may  be  necessary  to  con- 
fine her  for  a  time  to  this  position,  until  the  proper  muscular  povver  has 
been  restored  by  other  means.  These  instances,  however,  are  very  rare ; 
too  much  so  to  constitute  the  rule  in  the  treatment.  Whenever  the 
recumbent  position  is  employed,  the  prone  seems  to  me  far  preferable  to 
the  supine,  for  reasons  mentioned  when  speaking  of  angular  curvature 
of  the  spine  (p.  297);  and  the  best  couch  for  the  purpose  is  certainly 
Verral's.  The  patient  should  be  kept  on  this  during  the  intervals  of 
exercise,  not  being  allowed  to  sit  or  stand,  even  at  meals  ;  she  vvill  very 
soon  become  accustomed  to  a  position  that  at  first  appears  constrained, 
and  will,  probably,  speedily  be  enabled  to  sleep  in  it. 

Tlie  Mechanical  Contrivances  constructed  for  the  purpose  of 
taking  the  weight  of  the  head,  neck,  and  upper  extremities  off  from  the 
weakened  spine,  are  of  very  various  forms,  and  have  had  much  ingenuity 
expended  in  their  construction.  They  all  have  three  principal  objects, 
however  much  their  details  may  varj' ;  viz. :  1,  to  form  a  broad  basis  of 
support  round  the  pelvis,  by  means  of  a  strong  well-fitting  band  ;  2,  to 
carry  off  the  weight  of  the  head  and  upper  extremities  from  the  spine  by 
means  of  lateral  crutches,  which  transmit  it  to  this  band ;  and  3,  to  in- 
fluence the  convexities  of  the  spinal  curve  by  means  of  movable  plates, 
acted  upon  b}!-  rack-and-pinion  or  screw  power.    The  best  of  these  mechani- 
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Fig.  515. — Spiaal  Support  for  Lateral  Curvature. 


\  cal  contrivances  for  supporting  tlie 

weight  of  the  head  and  slioulders, 
is  the  apparatus  represented  in  the 
accompanying  woodcut  (Fig.  515). 
By  it  the  projection  of  the  right 
shoulder  may  be  gradually  brought 
down,  the  left  one  raised,  and  the 
weight  of  the  whole  of  the  upper 
part  of  the  body  supported.     By 
this    contrivance    alone,   properly 
and  carefully  adjusted  to  the  con- 
dition of  the  deformit}^,  most  pa- 
tients may  be  treated  without  the 
necessit^y  of  any  confinement  what- 
ever ;   the  spine  being  by  degrees 
restored  to  its  proper  direction  by- 
very  gradually  increasing  the  pres- 
sure and  support  of  the  instrument, 
at   the  same  time  that  the  general 
health  is  carefullj^  attended  to,  and 
the  patient  has  the  benefit  of  good  air.     At  first  the  instrument  need 
only  be  worn  during  the  da^',  but  after  a  time  it  should  be  kept  on  at 
niglit   as   well.     In    long- 
standing and  severe  cases 
of  lateral  curvature  of  the 
spine,  when  its  flexibilitj' 
is  lost,  and  the  projection 
of  the  ril)S  has  become  per- 
manent, a  cure  cannot  be 
expected,   nor   can   it   be 
brought    about     by    any 
means;    but    the    patient 
will  derive  great  comfort 
and  support  from  the  use 
of   this   excellent   instru- 
ment, and  the  increase  f)f 
the  disease   may  thus   be 
prevented. 

The  treatment  of  Poi^te- 
rior  Excurvation  of  the 
spine,  without  caries  or 
other  organic  disease  of  the  vertebral  column,  is  best  conducted  by 
the  use  of  the  instrument  here  figured  (Fig.  516),  which  is  constructed 
essentially  on  the  same  principles  as  that  for  lateral  curvature,  with  the 
exception  that  the  back-plate  is  so  arranged  as  to  press  upon  the  pro- 
jecting spine,  and  thus  gradually  to  bring  it  into  proper  position. 

In  Posterior  Incurvation  the  apparatus  here  figured  (Fig.  517)  will 
be  found  the  most  useful  appliance.  In  fact,  all  these  varieties  of  spinal 
curvature  may  be  successfully  remedied  by  instruments  constructed  on 
the  most  simple  mechanical  principles,  if  carefully  attended  to  and 
carried  out. 


Fig.  516. — Spinal  Support  for 
Posterior  Escurvatiou. 


Fig.  517. — Spinal  Support  for 
Posterior  Incurvation. 


DEFORMITIES  OP  THE  NECK  AND  LIMBS. 

Various  deformities,  such  as  squint,  wry-neck,  and  club-foot,  are  due 
to  a  disturbance  of  the  normal  equilibrium  that  exists  between  antago- 
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nistic  muscles,  so  that,  by  the  paralysis  of  one  set,  or  by  the  spasmodic 
action  of  tlie  other,  the  proi)er  balance  of  power  is  lost,  and  the  limb  or 
part  deviates  from  the  position  that  is  natural  to  it,  being  drawn  down 
by  the  more  powerful  set  of  muscles.  These  deformities  may  be  con- 
genital, or  they  may  be  acquired. 

The  primary  mischief  is,  in  many  cases,  seated  in  the  nervous  system  ; 
in  others,  but  more  rarely,  in  the  muscular.  The  ligaments  and  bones 
only  become  secondarily  altered  in  shape,  being  shortened  or  compressed 
on  the  side  tovvards  which  the  limb  or  part  inclines  or  is  drawn.  Fasciae 
also  become  shortened  and  tense,  and  the  disused  muscles  are  apt  to 
become  soft,  wasted,  and  flabby.  The  contracted  muscle  aCter  a  time 
becomes  permanently  rigid  and  shortened. 

Causes. — The  causes  of  these  deformities  are  very  various  ;  but  they 
may  be  referred  to  three  heads. 

1.  Continuous  Faulty  or  Abnormal  Position  of  a  limb,  as  in  an 
unreduced  dislocation  or  an  ankylosed  joint,  will  be  followed  by  the 
disuse  of  a  certain  set  of  muscles,  which  consequently  become  shortened 
and  atrophied,  and  acquire  a  rigid  state.  This  condition  is  consecutive 
to  the  displacement,  but  renders  it  permanent ;  it  is  apt  to  occur  after 
fractures,  if  the  parts  be  kept  for  too  long  a  time  in  one  position,  and 
more  particularly  if  they  be  bound  and  matted  together  by  the  pressure 
of  tight  bandages.  A  somewhat  similar  cause  sometimes  operates  on 
the  fcetus  in  utero ;  an  abnormal  position  in  the  uterine  cavity  being 
very  frequently  the  immediate  occasion  of  some  of  the  varieties  of  con- 
genital club-foot.  These  deformities  must  not  be  confounded  with  con- 
genital dislocations,  in  wliich  there  is  always  an  arrest  of  development 
of  some  of  the  articular  ends  of  the  bones  connected  with  the  atfected 
joint. 

2.  Irritation  set  up  in  the  Central  Portions  of  the  Nervous 
System  maj^  produce  deformity  by  deranging  the  proper  antagonistic 
action  of  certain  groups  of  muscles.  This  condition  gives  rise  to  many 
of  the  congenital  as  well  as  of  the  non-genital  deformities.  It  may  act 
by  producing  more  or  less  complete  paralysis  of  one  set  of  muscles,  the 
contractility  of  their  antagonists  continuing  normal ;  and  tlius,  the  rela- 
tive balance  of  action  being  destroyed,  the  stronger  will  draw  the  part 
over  to  their  side.  The  influence  of  this  want  of  proper  balance  of  parts 
in  paralysis,  producing  deformity,  may  be  well  seen  in  the  peculiar  de- 
formity of  the  hand  and  forearm  described  at  p.  416,  Vol.  I.,  from  paraly- 
sis of  the  musculo-spiral  nerve  in  certain  fractures  of  the  humerus,  and 
in  palsj^  of  the  portio  dura,  where  the  face  is  distorted  by  being  drawn 
to  the  sound  side;  or  in  squint,  where,  the  sixth  nerve  being  paralysed 
and  the  external  rectus  muscle  having  lost  its  motor  power,  tiie  eye  is 
drawn  inwards  by  the  action  of  its  antagonist,  the  internal  rectus. 
According  to  Tamplin,  deformity  from  j^aralysis  is  never  congenital, 
though  it  is  not  unfrequently  met  with  in  infancy.  Central  irritation 
ina^'  occasion  deformity  in  another  way,  by  producing  tonic  or  perma- 
nent spasm  of  one  set  of  muscles,  the  other  remaining  perfect  in  their 
contractility-,  but  overbalanced  by  the  continued  contraction  of  their 
antagonists.  This  would  appear  to  be  the  case  in  some  forms  of  squint- 
Little  has  made  the  important  observation,  that  many  cases  of  defor- 
mity in  infants  appear  to  be  due  to  miscliief  inflicted  on  the  base  of  the 
brain  during  protracted  and  instrumental  labors. 

3.  Peripheral  Nervous  Irritation  may  occasion  contraction  of 
the  muscles  and  deformity.  This  we  commonly  see  happen  in  cases  of 
contraction  occurring  from  the  cutting  of  teeth,  the  irritation  of  worms 
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in  the  intestinal  canal,  in  the  so-called  hysterical  contractions  from 
uterine  irritation,  &c.  From  all  these  various  causes,  contraction  and 
consequent  deformity  may  arise.  In  some  cases  deformity  will  cease 
after  the  removal  of  the  cause;  but  in  other  instances,  in  which  it  has 
been  of  long  duration,  the  deformity  will  continue,  owing  to  the  muscles 
having  fallen  into  a  kind  of  rigid  atrophy,  being  shortened  and  wasted, 
and  consequently  unfitted  for  the  proper  exercise  of  the  actions  of  the 
part. 

Treatment. — The  General  Treatment  of  deformity  consists  in  re- 
moving the  cause  of  the  contraction  in  those  cases  in  which  it  is  de- 
pendent on  central,  peripheral,  or  nervous  irritation  that  admits  of 
remed3^  Thus,  if  squinting  arise  from  pressure  upon  the  brain,  the  eye 
will  assume  its  straigiit  direction  when  the  congested  vessels  are  re- 
lieved, or  the  effused  fluid  absorbed ;  or  if  a  contraction  of  the  ham- 
string muscles  arise  from  the  irritation  of  worms  in  the  intestinal  canal, 
a  purgative  dose  may  cure  the  affection. 

Electricity  has  of  late  years  been  much  and  most  advantageously  em- 
ployed in  the  treatment  of  those  deformities  that  arise  from  infantile 
paralj^sis,  and,  indeed,  generally  where  the  deformity  is  due  to  the 
paralysis  of  one  set  of  muscles,  allowing  those  that  possess  their 
healthy  contractility  to  draw  the  parts  to  their  sides.  "Localised  fara- 
disation" is  the  method  by  which  the  electric  agency  is  usually  applied. 
But  for  the  details  of  this  method  and  the  general  question  of  the  em- 
ployment of  electricity  to  these  cases,  I  must  refer  the  reader  to  the 
works  of  Duchenne  (de  Boulogne). 

In  many  cases,  the  contraction  may  be  slowly  but  very  effectually 
overcome  by  the  use  of  suitable  apparatus,  having  a  constant  elastic  or 
tensive  action  kept  up  by  means  of  bands  of  vulcanised  India-rubber  or 
steel  springs.  The  details  of  these  various  appliances,  though  belong- 
ing to  the  department  of  the  instrument-maker,  cannot  be  too  carefully 
studied  by  the  Surgeon,  who,  after  all,  in  order  to  guide  and  control 
their  action,  must  be  thoroughly  conversant  with  the  mechanical  prin- 
ciples invoh'^ed  in  their  construction.  In  many  of  the  slighter  and  less 
chronic  cases,  the  deformity  may  be  remedied  by  the  employment  of 
these  milder  means;  but  in  those  which  are  congenital  or  more  perma- 
nent, the  Division  of  the  Tendons  at  fault  is  the  only  mode  of  restoring 
the  natural  condition  of  the  part.  This  orthopaedic  department  of  sur- 
gery owes,  in  a  great  measure,  its  existence  to  the  labors  of  Delpech 
and  Stromeyer,  and  its  perfection  to  those  of  Little,  Tamplin,  and 
Adams. 

Tenotomy. — By  tenotom}'^,  as  at  present  practised,  is  meant  the 
subcutaneous  division  of  a  tendon  b}^  means  of  a  narrow-bladed  knife 
(Fig.  518)  introduced  obliquely  through  a  puncture  by  its  side.  In 
doing  this,  it  should  be  borne  in  mind  that  the  normal  anatomical  rela- 
tions of  parts  are  often  a  good  deal  disturbed  in  cases  of  deformit^y : 
and  thus  tendons  may  be  approximated  to  arteries  and  nerves,  from 
which,  m  the  healthy  condition  of  the  limb,  they  are  widely  separated. 
The  tendon  may  most  conveniently  be  divided,  in  the  majority  of  cases, 
by  introducing  the  blade  beneath  it  sideways,  and  then  turning  the  edge 
against  it,  scratching  through  it  by  a  kind  of  firm  sawing  movement,  the 
handle  of  a  knife  being  used  as  a  lever  to  press  the  edge  against  the 
tendon,  whilst  the  parts  are  made  tense  by  an  assistant.  A  drop  or  two 
only  of  blood  are  lost  in  this  simple  operation;  and,  as  the  divided  ten- 
don retracts  with  a  kind  of  snap,  a  gap  will  be  left  between  the  two  ends, 
from  half  an  inch  to  an  inch  in  width,  according  to  the  previous  amount 
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of  tension   in  the  part.     If  the   muscles  have    been    con- 
tracted for  some  years,  it  will  commonly  be  found  that  the 
fasciae  in   the  neighborhood   of  the   tendon  have   become 
rigid  and  unyielding,  forming  cords  or  bands  stretching 
across  from  the  side  of  the  gap.     If  these  be  very  tense, 
the}^  may  be  divided  in  the  same  way  ;  but  in  many  in- 
stances it  will  be  found,  after  the  lapse  of  a  short  time, 
that  they  will  yield,  and  consequently  will  not  require  divi- 
sion.    After  the  section  has  been  made,  the  small  puncture 
should  be  closed  with  a  pad  of  lint  and  a  strip  of  plaster, 
the  admission  of  air  into  the  wound  being  carefully  guarded 
against.     The  whole  success  of  the  operation  depends  on 
this.     Should  air  enter,  inflammation  and  suppuration  will 
to  a  certaint}'  be  set  up  ;  whereas,  if  this  be  avoided,  the 
wound  will  heal  bj''  the  effusion  of  plastic  matter  without 
any  inflammation.     It  is  the  entry  of  air,  and  not  the  sub- 
cutaneous wound,  that   gives  rise  to  inflammation.     The 
part  should  then  be  simply  bandaged  and  either  left  with- 
out any  apparatus,  or  supported  by  a  splint  in  the  same 
position  that  it  occupied  before  the  tendon  was  cut,  no       Fig.  ois.— Te 
attempt  at  extension  being  made  for  three  or  four  days,     notomy-kmfe. 
At  the  expiration  of  this  time  Ij^mph  will  have  been  thrown 
out,  and  then  proper  mechanical  contrivances  may  be  adjusted  for  gradu- 
ally restoring  the  normal  position  of  the  limb  or  part;  if  this  be  done 
too  soon,  the  cicatrix  will  be  extended  at  too  early  a  period  after  the 
deposit  of  the  plastic  matter,  and  the  tendon  will   become  weakened 
and  too  much  enlarged. 

Chloroform  is  not  always  admissible  in  these  operations.  When  the 
muscle  is  not  permanently  shortened,  but  only  contracted  under  its 
influence,  it  becomes  so  much  relaxed  that  the  defined  edge  of  the  ten- 
don disappears,  and  the  proper  section  cannot  be  made. 

Sa_yre  adopts  a  different  method.  He  makes  extension  immediately 
after  the  division  of  tendons  and  fascise,  and  I  have  seen  excellent  re- 
sults follovv'  this  practice.  It  is  not,  however,  applicable  in  all  cases,  as, 
in  some  instances  of  talipes  of  old  standing,  the  contraction  appears  to 
exist  in  the  ligaments  as  well  as  in  the  more  superficial  structures.  In 
such  cases  considerable  resistance  will  be  ofi'ered,  and  long  continued 
extension  be  required. 

The  mode  of  Repair  in  Divided  Tendons  has  given  rise  to  some 
controversy,  there  being  two  theories  with  regard  to  the  process.  Ac- 
cording to  one,  the  plastic  matter  deposited  between  the  divided  and 
retracted  ends  gradually  undergoes  a  process  of  contraction,  analogous 
to  what  takes  place  in  the  cicatrix  of  a  burn,  so  as  to  cause  approxima- 
tion of  the  cut  ends  of  the  tendon  at  the  expense  of  the  muscle,  which 
becomes  partially  lengthened,  until  at  last  a  transverse  linear  cicatrix 
merely  is  left  at  the  line  of  section.  Adams  has,  however,  conclusively 
shown  that  this  theory  is  erroneous,  and  that  repair  is  effected  by  the 
deposit  of  plastic  matter  between  the  cut  ends,  chiefly  from  the  sheaths 
and  soft  parts  around  ;  that  this  plastic  matter  undergoes  gradual  trans- 
formation into  tendinous  tissue  ;  and  that  the  tendon  is  actually  length- 
ened and  remains  permanently  so,  by  the  deposit  of  this  new  material, 
which  eventually  resembles  the  normal  structure  of  tendon  so  closely 
that  the  microscope  fails  to  detect  any  appreciable  difference,  and  that 
it  can  only  be  distinguished  by  its  more  translucent  appearance  from 
the  old  tendon.     In  fact,  the  divided  tendon  is  completely  reproduced. 
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In  cases  of  congenital  malformation,  tiie  question  frequently  arises  as 
to  whetlier  tenotomy  should  be  performed  in  early  infanc>',  or  delayed 
to  a  more  advanced  age.  Asa  general  rule  I  tliink  tliat,  if  imperative, 
the  sooner  these  operations  are  done  the  better  ;  they  are  not  more  diffi- 
cult at  an  early  period  of  life  than  at  any  other,  no  danger  attends  them, 
and  when  they  are  performed  during  infancy,  there  is  a  far  less  chance 
of  the  deformity  being  permanent,  than  if  the  operation  be  delayed  for 
some  years.  But  it  must  be  remembered  that  many  slight  deformities 
and  contractions  in  infants  may  be  removed  without  operation,  by  at- 
tention to  proper  mechanical  and  iiygienic  means.  The  Sui'geon  should, 
therefore,  not  be  too  read}'  to  operate  in  slight  cases  at  tender  ages. 

DEFORMITIES  AFFECTING  THE  FACE  AND  NECK.^ 

Wry-neck. — Wry-neck,  Torticollis,  or  Caput  Obstipum,  arises 
from  spasm  of  one  of  the  sterno-mastoid  muscles  ;  the  head  being  drawn 
to  the  affected  side.  On  close  examination  in  wry-neck,  it  will  be  found 
that  there  is  a  triple  displacement  of  the  head,  which  is  drawn  down- 
wards, rotated  outwards,  and  inclined  laterally  towards  the  affected  side. 
The  features  lose  their  symmetry.  The  half  of  the  face,  and  even  of  the 
head,  on  the  affected  side,  becomes  less  perfectly  developed  ;  and  the 
true  line  of  the  eyebrovvs,  ej^es,  and  mouth  becomes  displaced  and 
lowered. 

In  torticollis,  the  a,ffected  sterno-cleido-raastoid  will  be  found  hard, 
defined,  and  shortened  ;  sometimes  both  divisions  of  the  muscle  are 
equally  tense,  standing  out  in  strong  relief,  so  as  almost  to  look  like  two 
distinct  muscles.  In  other  cases,  one  division,  and  then  most  usually, 
the  sternal,  is  chiefly  affected.  After  a  time  the  cervical  vertebrae  parti- 
cipate in  and  maintain  the  displacement,  becoming  rotated  on  their  axes 
and  curved.  Eventually  the  whole  spinal  column  participates  in  the 
displacement,  and  lateral  curvature  sets  in.  The  deeper  muscles  also 
become  shortened,  and  the  anterior  margin  and  clavicular  attachment 
of  the  trapezius  will  often  be  found  tense  and  preternaturally  defined. 

Causes. — Wry-neck  occasionally  appears  to  be  congenital:  more  fre- 
quently it  is  acquired,  coming  on  in  childhood  after  measles  or  scarla- 
tina, usually  as  a  consequence  of  inflamed  cervical  glands,  and  is  then 
due  to  the  position  instinctively  assumed  by  the  head  in  order  to  relax 
muscular  tension  on  the  inflamed  side  of  the  neck.  It  not  unfrequently 
commences  with  an  ordinary  stiff  neck  from  cold.  In  other  cases,  again, 
it  is  purely  spasmodic,  the  tension  of  the  muscle  varying  at  different 
times,  disappearing  when  the  child  is  anaesthetised,  and  being  overcome 
by  gentle  traction.  In  these  cases  the  spinal  accessory  nerve  is  proba- 
bly at  fault,  and  it  is  owing  to  the  irritation  of  it  that  the  sterno-mastoid 
and  trapezius  muscles  take  on  a  spasmodic  action.  In  spasm  of  both 
sterno-mastoids  the  head  is  thrown  forwards,  the  muscles  projecting  in 
great  relief.  In  these  cases,  the  disease  will  usually  be  found  to  have 
had  a  rheumatic  origin.  Deformity  in  this  situation  may  also  occur 
from  diseased  cervical  vertebrae,  or  from  the  traction  of  the  cicatrix  of 
a  burn.  The  conditions  here,  however,  are  peculiar,  depending  upon 
causes  that  are  irrespective  of  the  state  of  the  muscles,  which  are  not 
tense,  and  may  thus  readily  be  distinguished  from  the  true  form  of  the 
disease  produced  by  the  causes  above  mentioned. 

Treatment. — The  treatment  of  torticollis  arising  from  permanent 
spasm  of  one  of  the  sterno-mastoids,  which  is  the  common  form  of  the 

'  For  Squint,  ■Bi'fie  Chapter  on  "Ophthalmic  Surgery." 
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affection,  may  best  be  conducted  by  dividing  the  infeiioi*  attachment  of 
the  muscle,  and  tluis  allowing  the  head  to  regain  its  proper  position. 
The  division  of  the  muscle  is  a  somewhat  delicate  operation,  on  account 
of  the  important  structures  that  lie  immediately  behind  it.  By  making 
the  incision,  however,  through  it,  from  beliind  forwards,  close  to  the 
sternum  and  along  the  clavicle,  there  can,  if  ordinary  care  be  employed, 
be  little  risk  of  doing  any  damnge,  as  these  bones  carry  the  lower  at- 
tachment of  the  muscle  forwards,  and  separate  it  from  subjacent  parts. 
The  tension  also,  into  which  it  is  thrown  by  its  spasm,  draws  it  away 
from  the  carotid  sheath.  In  several  instances  in  which  I  have  had  occa- 
sion to  perform  this  operation,  no  difficulty  whatever  has  been  experi- 
enced in  dividing  the  sternal  attachment  of  the  muscle,  which  is  usually 
ver}"  tense  and  prominent,  by  passing  an  ordinary'  tenotome  behind  the 
tendon,  with  its  flat  side  towards  it,  just  in  front  of  the  upper  margin  of 
the  sternum,  and  then  cutting  forwards,  whilst  the  muscle  is  put  well 
upon  the  stretch.  In  dividing  the  clavicular  insertion,  the  safest  plan, 
I  think,  consists  in  making  a  puncture  with  a  scalpel  upon  and  down  to 
the  clavicle  in  tlie  cellular  space  which  lies  between  the  two  attachments 
of  the  muscle,  and  then  pushing  a  long,  blunt-pointed,  narrow-bladed 
tenotome  between  that  bone  and  tiie  insertion  of  the  muscle,  dividing 
this  in  a  direction  forwards.  Care  must  be  taken  to  divide  the  muscle 
completely,  but  not  to  carry  the  incision  too  freely  or  deeply.  I  have 
heard  of  more  than  one  case  in  which,  from  want  of  due  precaution 
abundant  haemorrhage  occurred,  and  of  three  in  which  fatal  results  fol- 
lowed the  operation. 

After  the  operation,  the  position  of  the  head  must  be  gradually  recti- 
fied by  proper  apparatus.  The  best  instrument  for  this  purpose  is  the 
one  invented  by  Bigg,  and  here  figured  ( Fig.  519). 
It  consists  of  a  pelvic  band,  a  vertebral  stem,  and 
arm-pieces,  the  object  of  which  is  to  secure  a  firm 
basis  of  support  to  the  neck  lever  (1),  and  the 
maxillary  lever  (2).  The  neck  lever  passes  round 
the  head,  and  takes  its  bearing  against  the  tem- 
poral bone  on  the  side  towards  which  the  head  is 
deflected.  The  maxillary  lever  acts  against  tlie 
lower  jaw  on  the  opposite  side — that  wiiich  is 
turned  up.  By  means  of  a  ratchet-joint  the  neck 
lever,  the  action  of  which  is  vertical,  turns  the 
head  from  the  side  to  which  it  is  deflected,  whilst 
the  maxillary  lever,  acting  horizontally,  rotates 
the  head  on  its  vertebral  axis.  By  the  combined 
action  of  these  two  forces  the  head  is  restored  to 
its  vertical  position,  and  the  chin  replaced  in  the 
mesial  line.  In  this  way  the  curvature  of  the 
cervical  vertebrae  may  gradually  be  corrected  ; 
should  it,  however,  have  existed  for  a  considei'able 
time,  it  may  have  assumed  a  permanent  character, 
and  a  twist  in  the  neck  will  continue  for  life.  If 
the  operation  be  not  delayed  until  too  late  in  life, 
the  features  will  gradually'  regain  their  symmetry. 
After  the  division  of  the  tendon,  the  deep  fascia 
of  the  neck  will  sometimes  be  found  stretching 
across  in  firm  and  tense  bands ;  these,  however, 
had  better  not  be  interfered  with,  as  tliey  will 
VOL.  II. — 23 


519. — Bigg's  Apparatus 
for  Wry-neck. 


354  DEFORMITIES. 

yield  in  time,  and  much  risk  of  injuring  tlie  subclavian  and  carotid  ves- 
sels would  attend  an3'^  attempt  at  tlieir  division.  The  exposure  and 
division  of  the  spinal  accessory  nerve  has  been  practised,  but  not,  I 
believe,  vvith  much  benefit.  When  wrj'-neck  is  secondary  to  disease  of 
the  cervical  vertebrje,  little  can  be  done  except  to  maintain  the  spinal 
column  in  as  stead}'  and  fixed  a  position  as  possible,  by  means  of  me- 
chanical support  (vide  Fig.  254,  Vol.  I.). 

In  those  cases  in  which  the  wry-neck  appears  rather  to  be  dependent 
on  paralysis  of  one  sterno-mastoid,  than  on  spasm  of  the  otlier,  electri- 
city, and  the  application  of  strychnine  to  a  blistered  surface  over  the 
muscle,  will  be  found  most  useful. 

DEFORMITIES  OF  THE  ARM  AND  HAND. 

Contraction  of  the  Arm  is  not  of  very  common  occurrence,  except 
as  the  result  of  burns.  I  have,  however,  met  with  four  distinct  forms  of 
contraction  of  the  forearm. 

1.  There  may  he  ank^ylosis  of  the  elbow-joint,  the  forearm  being  bent 
at  a  riglit  angle  with  the  arm,  the  result  of  disease  of  or  around  the 
articulation.  If  the  ankylosis  be  fibrous,  and  the  muscles  strong  and 
firm,  a  very  useful  limb  may  be  restored  by  breaking  down  adhesions, 
under  chloroform,  by  forcible  flexion  and  extension,  and  then  using 
passive  motion,  friction,  and  douches.  Should  the  muscles  be  very 
flaccid  and  wasted,  forcible  extension  may  leave  a  permanently  weakened 
limb,  over  which  the  patient  has  lost  the  power  of  flexion.  In  such  cases 
I  have  found  gradual  extension,  made  by  means  of  an  angular  splint, 
acted  upon  hy  a  ratchet-apparatus,  the  safest  means  of  restoring  the 
utility  of  the  arm.  If  the  ankjdosis  be  osseous,  the  bones  should  be 
resected,  a  wedge-shaped  piece  being  sawn  out,  and  a  felse  joint  allowed 
to  form. 

2.  The  biceps  may,  by  its  contraction,  occasion  a  permanent  flexion  of 
the  arm.  This  contraction  of  the  biceps  may  be  hysterical  or  rheumatic. 
When  hysterical,  occurring  in  young  women,  it  requires  the  ordinary 
constitutional  treatment  of  hysteria;  should  this  fail  in  removing  it, 
extension  may  be  made,  under  cliloroform,  and  the  arm  kept  in  the 
straight  position  for  a  time.  When  it  is  rheumatic,  or  of  organic  cha- 
racter, and  permanent,  section  of  the  tendon  and  its  aponeurosis  may 
be  practised,  due  care  being  taken  of  the  artery  and  nerve.  This  ope- 
ration is  most  safely  done  by  introducing  the  tenotome  to  the  inner  side 
of  the  tendon,  slipi)ing  it  under,  and  cutting  upwards  and  outwards  ;  the 
artery  being  guarded  and  pushed  to  the  inner  side  by  the  pressure  of  the 
left  forefinger. 

3.  The  forearm  may  be  forcibly  pronated  and  flexed  as  the  result  of 
chronic  inflammation  of  the  radio-humeral  articulation.  Here  forcible 
supination  and  extension,  under  chloroform,  is  the  best  remedy. 

4.  Tlie  forearm  may  be  bent  on  the  arm  in  consequence  of  the  con- 
traction of  the  cicatrix  of  a  burn  along  the  inside  of  the  limb.  In  this 
case,  the  plastic  operation  described  at  page  274,  Vol.  I.,  must  be  prac- 
tised. 

Ankylosis  of  the  Arm  in  the  Straight  Position  is  a  condition 
of  very  serious  inconvenience,  the  liriib  being  almost  useless  for  all  ordi- 
nary purposes  of  life.  In  cases  of  this  kind,  the  treatment  to  be  adopted 
must  depend  upon  whether  the  ankylosis  be  fibrous  or  osseous.  If  it  be 
fibrous,  however  firm,  the  forearm  may  always  readily  be  brought  into 
a  rectangular  position  b}'  flexion  under  chloroform,  and  the  mobility  of 
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the  joint  may  then  be  improved  or  restored  b^'  passive  motion,  friction, 
and  douches.  If  it  be  osseous,  the  bony  union  must  be  sawn  across,  and 
tlie  case  treated  as  an  ordinary  instance  of  excision  of  the  elbow,  with 
a  view  of  establishing  a  false  joint. 

Acquired  Contraction  of  the  Muscles  of  the  Forearm  im- 
plicating the  Hand  is  occasionally  met  witli  in  adults.     I  have  seen 


Fig.  o20. — Contraction  of  Supinators  of  Forearm  and  Extensors  of  the  Hand. 


Fig.  521.— Contraction  of  Flexors  and  Pronators  of  the  Hand. 


it  in  two  opposite  conditions;  that  of  forcible  extension  (Fig.  520),  and 

that  of  forcible  flexion  and  pronation  (Fig.  521  \     in  both  instances  it 

appeared  to  have  been 

the  result  of  excessive 

use  of  certain  muscles; 

in     the    first    case    in 

wringing   out   clothes, 

in  the  other  in  cutting 

with  very  heavy  shears. 

In   the  case  of  flexion 

and  pronation,   it  was 

interesting   to  observe 

that,  wiien  the  fingers 

were  extended,  the  wrist 

became  flexed,  and  wlien 

tlie  wrist  was  extended  the  fingers   became  bent   in.     In  these   cases 

change  of  occupation,  friction,  and  galvanism,  with  the  use  of  a  straight 

splint,  were  advantageously  resorted  to,  a  cure  being  eventually  effected. 

Paralysis  of  the  Extensors  and  Supinators,  owing  to  injury  of 
the  musculo-spiral  nerve  consequent  on  fracture  of  the  humerus,  with  or 
without  tonic  contraction  of  the  flexors  and  pronators,  has  been  de- 
scribed at  page  416,  Vol.  I. 

Club-hand. — A  deformity  resembling  club-foot  has  occasionally, 
though  very  rarely,  been  met  with  in  the  hand.  The  contraction  may 
occur  in  two  directions;  either  in  the  sense  of  preternatural  flexion,  or 
in  that  of  abnormal  extension  of  the  member.  It  has  been  described  by 
Cruveilhier,  Yoillermier,  and  Smith  of  Dublin.  In  most  of  the  cases 
that  have  been  met  with,  there  was  a  certain  amount  of  deformity  of  the 
lower  end  of  the  radius,  with  congenital  dislocation  of  the  wrist;  and  in 
Smith's  case  there  was  an  accessory  semilunar  bone  in  the  carpus. 
Little,  if  anything,  can  be  done  by  surgery  for  the  relief  of  this  de- 
formity; though  some  benefit  might  possibly  result  from  the  division  of 
any  tendons  tliat  were  preternaturally  tense. 

Contraction  of  the  Fingers One  or  more  fingers  may  be  bent 

in  consequence  of  contraction  of  the  flexor  tendons;  the  skin  and  fascial 
structures  of  the  palm  remaining  sound.     But  this  is  not  the  form  of 
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contraction  that  is  usually  met  with.  In  this,  the  true  digital  contrac- 
tion, the  tendons  are  unaffected,  and  the  deformity  is  due  to  clianges 
taking  place  in  the  integumental  and  fascial  structures  outside  tliem. 
Most  commonly  this  commences  in  the  little  finger,  and  thence  gradually 
extends  to  the  ring  and  middle  fingers,  whirh  become  so  forcibly  and 
firmly  curved  inwards,  that  their  extension  is  not  practicable.  It  usually 
results  from  frequent  and  continued  pressure  on  the  palm  of  the  hand, 
as  in  leaning  on  a  round-ended  stick  in  walking,  or  in  those  trades  in 
which  an  instrument  requires  to  be  pressed  into  the  hollow  of  tlie  hand. 
It  occurs,  however,  in  persons  in  the  prime  of  life  without  any  apparent 
exciting  cause.  In  such  cases  I  have  alwa^^s  found  it  associated  with  a 
rheumatic  or  gouty  diathesis  ;  the  disease  in  fact  consisting  in  i-hronic 
thickening  of  the  fascige  of  the  palm  and  fingers,  resulting  from  rheu- 
matic inflammation  of  or  deposits  in  these  parts.  On  examining  the  con- 
tracted fingers,  projecting  ridges  will  be  felt  extending  from  the  palm  to 
their  anterior  aspects;  and  on  endeavoring  to  straighten  them,  these 
ridges  will  be  found  to  become  stretclied,  and  the  palmar  fascia  to 
be  rendered  tense.  The  skin  covering  these  fascial  ridges  is  usually 
liealthy,  but  sometimes  adherent  to  them.  So  firmly  are  the  fingers  con- 
tracted, tliat  by  no  effort  can  they  be  extended. 

Pathology. — The  pathology  of  this  contraction  has  given  rise  to  a 
good  deal  of  difference  of  opinion  amongst  Surgeons.  Dupuytren  ap- 
}jears  to  have  been  the  first  who  endeavored,  by  dissection,  to  ascertain 
its  true  character.  He  found,  on  examining  a  hand  which  was  the  seat 
of  this  disease,  that,  after  the  removal  of  the  skin,  which  was  loose  and 
flaccid,  the  contraction  continued  as  before,  and  this,  therefore,  could 
not  be  its  seat ;  but  that  the  palmar  fascia,  which  was  exposed,  was 
tense  and  diminished  in  size,  wiiilst  from  the  lower  aspect  some  cord- 
like prolongations  passed  up  by  the  side  of  the  fingers;  and  that,  when 
these  were  divided,  the  contraction  was  immediately  removed,  the  ten- 
dons, the  bones,  and  the  joints  being  perfectly  sound.  He  considered 
these  fibrous  cords  to  be  digital  prolongations  of  the  palmar  fascia,  and 
consequently  looked  upon  this  membrane  as  the  seat  of  the  disease. 
Goyrand,  who  has  carefully  dissected  iiands  affected  in  this  way,  states 
that  these  fibrous  cords,  whicli  he  looks  upon  as  the  seat  of  the  affection, 
are  not  prolongations  of  the  palmar  fascia,  but  are  ligamentous  struc- 
tures tliat  extend  from  its  anterior  inferior  aspect  to  the  sheaths  of  the 
flexors  tendons,  into  which  they  are  inserted  opposite  the  second  pha- 
lanx; being  an  hypertrophied  condition  of  the  subcutaneous  filaments 
of  fibro-cellular  tissue  which  naturally  exist  in  this  situation. 

Thn  Diagnosis  of  cases  of  digital  contraction,  so  far  as  the  deformity 
is  concerned,  is  obvious,  and  requires  no  comment ;  so  far  as  the  cause 
is  concerned,  it  is  not  so  easy.  Is  it  tendinous  or  fascial?  When  ten- 
dinous., the  contracted  tendon  can  be  followed  up  to  and  above  the  wrist 
as  a  tense  cord  ;  the  palmar  structures  being  health}-.  When  fascial., 
the  tendon  cannot  be  clearly  defined,  but  the  palmar  structures  are 
dense,  thickened,  and  incorporated  together,  forming  distinct  ridges 
and  sulci. 

This  true  digital  contraction  must  not  be  confounded  with  that 
"arthritis  deformans,"  whicli  often  distorts  the  weather-beaten  hands 
of  laboring  men  and  sailors.  In  these  cases  all  the  fingers  are  bent 
inwards,  and  more  or  less  twisted  to  the  ulnar  side,  so  that  the  hand 
presents  a  claw-like  appearance,  the  mischief  evidently  affecting  the 
joints. 
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Treatment. — The  treatment  of  digital  contractions  is  purely  operative. 
The  kind  of  operation  must  be  determined  by  the  pathological  cause  of 
the  disease.  If  the  contraction  be  tendinous,  then  subcutaneous  tenotomy 
must  be  done.  If,  as  far  more  commonly  is  the  case,  it  be  fascial,  then 
the  tendon  and  its  sheath  must  not  be  touched,  but  the  contracted  struc- 
tures outside  them  must  be  cut  across.  This  consists,  when  tlie  de- 
formity is  slight  and  recent,  in  dividing  each  tense  digital  fascial  pro- 
longation b}^  a  subcutaneous  incision.  This  should  be  done  opposite 
the  second  phalanx,  where  it  is  usually  most  tense  ;  but,  if  the  other 
finger-joints  be  affected,  a  separate  section  may  be  required  opposite 
each  phalanx.  Should  it  be  found  to  be  impossible  to  straighten  the 
fingers  with  such  limited  incisions,  or  should  the  skin  be  firmly  adherent 
to  the  sul)jacent  fibrous  band,  a  long  crucial  incision  may  be  made 
through  the  skin,  the  flaps  dissected  back,  the  fascial  bands  divided  or 
dissected  off  the  sheatlis  of  the  tendons,  and  the  fingers  straightened. 
As  the  flexor  tendons  are  not  primarily  affected,  the^'  need  not  be  di- 
vided. After  the  operation,  the  hand  should  be  placed  on  a  digitated 
splint,  and  the  fingers  kept  extended. 

Busch  recommends  the  following  modified  operation,  from  which  he 
says  that  he  has  derived  excellent  results  in  many  cases.  A  yy-shaped 
incision  is  made  through  the  skin  of  the  palm.  The  base  corresponds 
to  the  furrow  separating  the  bent  finger  from  the  palm  of  the  hand. 
The  apex  reaches  to  the  highest  parts  of  the  contraction  when  the  finger 
is  well  stretched.  The  skin  is  dissected  up  from  the  apex  towards  the 
base,  all  condensed  connective  tissue  removed,  ail  fibrous  cords  passing 
ui^wards  from  the  palmar  fascia  cut  through,  and  the  palmar  fascia  itself 
incised  on  each  side  of  the  sheath  of  the  tendon,  which  is  not  touclied. 
The  finger  gradually  straightens  itself  during  this  operation.  The  flap 
is  then  laid  down,  and  no  extension  apparatus  or  passive  movement  is 
employed  until  the  wound  is  granulating. 

Congenital  Deformities  of  the  Fingers  and  Hand  are  fre- 
quently met  with. 

1.  The  most  common  form  consists  in  a  Supernumerary  Finger 
or  Fingers.  These  are  several  different  kinds.  There  is,  in  the  first 
place,  that  form  of  supernumerary  finger  in  which  the  added  digit  ap- 
pears to  be  simply  a  continuation  of  the  natural  series,  so  that  there  are 
six  fingers  instead  of  five.  Seven  have  been  met  with ;  and  Morand 
describes  a  hand  having  a  thumb  and  six  well-formed  though  somewhat 
shortened  fingers.  The  supernumerary  finger  is  usually  atrophied  and 
shorter  than  the  rest.  It  is  very  common  in  these  cases  to  find  both 
hands  equally  provided  with  additional  fingers,  and  the  feet  with  one  or 
more  supernumerary  toes.^ 

2.  The  Thumb  is  liable  to  two  malformations — a  supernumerary  one 
being  in  some  cases  added  ;  in  others,  the  digit  being  bifid.  In  the 
supernumerary  thumb  (Fig.  522),  it  will  usually  be  found  that  there  are 
two  small  and  deformed  i)halanges  ;  in  the  bifid  one,  there  is  one  small 
and  malformed  phalanx  in  each  extremity,  the  two  being  articulated 
with  the  proximal  phalanx. 

3.  The  third  variety  of  deformity  consists  in  the  development  of  a 
supernumerary  Jiiiger  on  the  ulnar  side  of  the  hand,  so  as  to  constitute 

•  These  remarks  will  probably  recall  to  the  reader  the  description  of  one  of  the 
Philistine  giants  mentioned  in  the  Second  Book  of  Samuel.  "And  there  was  yet 
a  battle  hi  Gath,  where  was  a  man  of  great  stature,  that  had  on  every  haxid  six. 
fingers,  and  on  every  foot  six  toes,  four  and  twenty  in  number." 
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a  small  and  deformed  additional  little  finger.  All  these  varieties  of 
deformity  of  the  fingers  are  more  or  less  hereditary-,  and  may  very  easily 
be  removed  by  operation,  which 
is  simple  and  perfectly  safe,  the 
supernumerary  finger  being  dis- 
articulated at  its  base.  It  is  bet- 
ter to  do  this  at  as  earlj-  an  age 
as  possible  :  no  good  can  possi- 
bly come  of  delay. 

4.  Tliere  is  a  rare  variet}'  of  con- 
genital deformity-  of  the  hand  and 
fingers,  in  which  the  fingers  are 
supernumerary,  in  consequence 
of  a  deei')  bifurcation  of  the  hand. 

5.  In  some  rare  cases,  as  in 
that  from  which  the  annexed 
drawing  (Fig.  523)  was  taken, 
two  hands  appear  to  be  fused 
into   one.      In    these    cases,   no 

operation  can  be  advantageously  practised. 

Besides  these,  various  other  kinds  of  congenital  defor- 
mity of  the  fingers  are  met  with.     One  or  more  fingers  may  be  preterna- 
turaily  long,  or  abnormally  short,  thick,  or  atrophied;  or  one  finger 
may  be  entirely  absent. 

The  accompanying  drawings  (Figs.  524  and  525)  are  correct  represen- 
tations of  a  remarkable  deformitv  of  the  hand  in  a  child  that  was  under 


Fig.  52!J. — Supernumerary 
Thumb. 


Fig.    .'523.— Apparent 
Fusion  of  Hands. 


Arrest  of  Development  of  Fingers. 


Fig.  524.— Left  Hand. 


Fig.  .525.— Right  Hand. 


my  care  some  years  ago.  The  fingers  appear  to  have  suflTered  in  some 
.instances  complete,  in  others  partial,  amputation  in  utero.  They  are 
imarked  by  deep  transverse  sulci ;  others  are  shortened,  and  terminate 
lin  rounded  nodules,  with  a  narrow  pedicle  connecting  them  with  the 
iproximal  phalanx. 

Webbing  of  the  Fingers  is  occasionally  met  with.  In  this  condi- 
tion a  cutaneous  septum  unites  all  the  contiguous  fingers.  Sometimes 
the  malformation  is  confined  to  one  digital  interspace,  and  then  it  is 
'usually  that  between  the  index  and  middle  fingers.  In  other  cases  it 
occupies  two  or  all  three  interspaces.  The  web  is  a  tolerably  thick 
;septum  of  skin,  narrow  at  the  base,  broader  above.     It  may  extend  the 


TREATMENT    OF    WEBBED    FINGERS. 


859 


whole  length  of  the  fingers,  or  only  a  portion.     The  web  does  not  inter- 
fere with  the  movements  of  the  fingers  in  flexion  or  extension. 

This  deformity  is  readily  remedied  by  operation.  The  web  may  be 
divided  in  different  waj^s.  The  plan  that  I  have  always  successfully 
adopted  consists  in  separating  the  fingers  widelj-,  and  then  cutting 
through  the  web  from  its  free  edge,  keeping  accurately  to  the  middle  line 
as  far  as  the  base  of  the  finger,  making  the  incision  longer  on  the  dorsal 
than  on  the  palmar  aspect ;  or  the  web  may  be  transfixed  at  the  base, 
and  the  incision  made  forwards.  Some  Surgeons  transfix  the  base  with 
a  ligature  or  wire,  and,  bringing  it  over  the  free  edge,  gradually  tigliten 
it,  and  so  divide  the  abnormal  bond  of  union.  The  objection  to  this 
process  is  that  it  is  slow  and  painful.  After  the  division  of  tlie  wel),  tiie 
hand  should  be  put  on  a  splint,  and  a  piece  of  lint  interposed  between  the 
separated  fingers  during  the  whole  process  of  union,  so  as  to  prevent  any 
chance  of  re-adhesion.  When  tlie  septum  is  xory  dense,  the  following 
operation,  invented  by  Didot  of  Liege,  may  be  advantageously  practised. 
Supposing  the  index  and  middle  finger  to  be  webbed,  the  following  would 
be  tlie  procedure  to  be  adopted,  which  is  of  coui-se  equally  applicable  to 
aii}'^  of  the  other  fingers.  1.  The  Surgeon  makes  an  incision  along  the 
median  line  of  tlie  palmar  aspect  of  the  index  finger,  extending  the 
whole  length  of  the  web.  2.  Two  small  transverse  incisions  are  now 
made  at  the  upper  and  lower  ends  of  this  longitudinal  incision,  extend- 
ing from  it  to  the  ends  of  tlie  web.  3.  The  rectangular  flap  thus  defined 
is  dissected  back  as  thick  as  possible,  so  that  its  base  corresponds  to  the 
mid-line  of  the  web.  4.  A  corresponding  longitudinal  incision  is  now 
made  along  the  dorsal  surface  of  the  middle  finger,  but  comes  rather 
further  down  on  the  hand.  The  two  transverse  incisions  at  its  upper 
and  lower  ends  are  next  made,  and  the  flap  thus  defined  is  dissected  back, 
and  when  the  knife  reaches  the  mid-line  of  the  web  tlie  two  fingers  will 
be  found  to  be  separated.  5.  The  next  and  last  step  of  the  operation  is 
to  wrap  each  flap  round  the  ravv  surface  of  the  finger  to  which  it  con- 
tinues to  be  attached,  and  to  fix  it  in  situ  by  three  or  four  points  of 
suture.  Thus  the  raw  surface  on  the  index  finger  will  be  covered  by  the 
flap  taken  from  the  dorsum  of  the  middle,  and  oice  ver'sd,  as  is  seen  in 
the  accompanying  diagram  (Fig.  526). 


Fig.  526.- 


-Diagram  of  Flaps  in  Operatioa  for  Webbed 
Fiuger,  "with  thick  Septum. 


Fig.  o27. — fi.  The  lines  of  the  two  inci- 
slous  uuiting,  so  as  to  divide  the  Web 
and  leave  a  Flap  on  each  side.  b.  The 
Flaps  detached  from  the  opposite  Fin- 
gers to  tliose  to  which  they  are  adherent. 
c.  The  Flaps  applied  to  the  Fingers,  and 
covering  in  the  raw  and  exposed  sur- 
faces. 


In  the  accompanying  cut  (Fig.  527),  the   transverse  section  of  the 
finger  is  shown. 
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DEFORMITIES  OF  THE  LEG  AND  FOOT. 

Knock-knee — The  deformity  termed  Genu  Valgum,  Knock  or 

X-Knee,  usually  affects  both  extremities,  though  it  is  generally  more 
fully  developed  in  one  than  the  other.  In  it  the  knee  forms  the  apex  of 
a  triangle,  the  base  of  which  would  be  represented  by  a  line  drawn  from 
the  trochanter  to  the  outer  ankle.  It  is  usually  conjoined  with  some 
curvature  of  the  bones  of  the  leg.  It  is  not  congenital,  but  commonly 
occurs  in  consequence  of  children  being  put  upon  their  feet  too  early, 
the  limbs  thus  giving  way  under  the  weight  of  the  bod3'.  Bock  states 
that,  out  of  221  eases  which  he  examined,  11  originated  about  the  period 
of  the  first  dentition  ;  and  about  200  between  that  age  and  the  15th  or 
18th  year.  Some  occupations  are  said  to  predispose  to  it,  smiths  being 
especially  liable  to  the  disease.  In  it  there  is  relaxation  of  the  internal 
lateral  ligament;  the  biceps,  the  external  lateral  ligaruent,  and  often  the 
vastus  externus,  are  very  tense  ;  and  the  patella  is  thrown  outwards. 
The  external  condyle  of  the  femur  will  generall}^  be  found  to  be  small, 
and  the  hollow  of  the  ham  to  be  obliterated. 

Treatment. — The  treatment  consists,  in  the  slighter  cases,  in  applying 
an  apparatus  consisting  of  a  well-padded  iron  stem  along  the  outside  of 

the  leg  and  thigh;  this  must  extend  from 
the  trochanter  to  the  outer  ankle,  being 
fixed  to  a  pelvic  band  at  the  upper  part,  and 
into  a  boot  below  (Fig.  528).  Where  it 
corresponds  to  the  knee  it  should  be  pro- 
vided with  a  hinge,  and  should  have  a 
bi'oad  well-padded  strap  passing  from  its 
under  side,  over  the  inner  side  of  the  joint, 
and  attached  by  buckles  to  the  upper  part 
of  the  stem,  in  such  a  way  that  by  tight- 
ening these  the  knee  may  be  drawn  out- 
wards. This  apparatus  should  be  con- 
stantly worn  for  many  months ;  and,  if 
properly  adapted,  may  effect  a  cure. 

When  the  deformity  is  of  old  standing, 
and  the  parts  about  the  outer  side  of  the 
joint  very  tense,  the  biceps  tendon  may 
require  division.  In  doing  this,  care  must 
be  taken  not  to  injure  the  peroneal  nerve. 
In  some  cases  the  vastus  externus  and 
contiguous  portion  of  the  fascia  lata  may 
also  be  advantageously  divided,  and  the 
apparatus  then  applied  as  directed. 
There  is  a  form  of  bandy-leg  which  appears  to  be  due  not  to  curva- 
ture of  the  shaft  of  the  tibia,  but  to  a  displacement  inwards  of  the  lower 
epiphysis  of  the  bone,  which  at  its  line  of  junction  with  the  shaft,  ap- 
pears to  have  yielded  under  the  weight  of  the  body,  and  so  doubled 
inwards,  carrying  with  it  the  foot. 

Contraction  of  the  Knee-joint Contraction  of  the  knee-joint  is 

one  of  the  most  distressing  deformities  to  which  the  human  frame  is 
liable.  If  it  be  severe,  the  leg  is  bent  at  nearly,  or  perhaps  at  quite,  a 
right  angle  with  the  thigh.  It  is  fixed  in  this  position,  so  that  the  pa- 
tient cannot  put  the  sole  of  the  foot,  nor  even  the  points  of  the  toes,  to 
the  ground  ;  hence  the  limb  becomes  useless  for  the  purpose  of  progres- 
sion, and,  from  want  of  exercise,  atrophies.     But  a  leg  with  a  badly 
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contracted  knee  is  worse  than  useless — it  is  a  positive  incumbrance  ;  for, 
as  the  foot  cannot  be  brought  fairly  to  tlie  ground,  the  limb  projects  be- 
hind in  a  most  awkward  manner,  swaying  as  the  body  moves  round, 
constantly  in  the  vvay,  and  liable  to  injury.  From  want  of  exercise,  the 
nutrition  of  the  limb  becomes  impaired  :  the  foot  is  usually  habitually 
cold,  the  circulation  in  it  is  languid,  and  the  toes  become  liable  to  chil- 
blains and  troublesome  ulceration. 

In  the  less  severe  forms  of  contracted  knee,  the  inconvenience,  though 
not  so  great  as  that  just  described,  is  very  considerable ;  for,  as  the 
patient  can  never  bring  the  heel  or  sole  to  the  ground,  he  rests  insecurely 
on  the  tips  of  his  toes,  and  walks  but  unsteadily  with  the  aid  of  a  crutch 
or  stick. 

Varieties. — This  deformity  may  be  of  two  kinds.  1.  It  may  consist 
of  simple  flexion  of  the  leg  on  the  thigh,  at  a  greater  or  less  angle,  and 
with  more  or  less  mobility,  according  to  the  degree  of  ankylosis.  2.  In 
addition  to  this,  there  may  be  horizontal  displacement  of  the  bones,  the 
head  of  the  tibia  being  thrown  backwards,  the  femur  and  patella  remain- 
ing in  situ,  but  apparently  projecting  more  than  is  natural. 

In  examining  a  case  of  contraction  of  the  knee-joint,  the  patient 
should  be  placed  on  his  face,  with  the  thigh  extended.  The  leg  on  the 
affected  side  will  then  be  raised  more  or  less  perpendicularly,  and  the 
amount  of  contraction  may  be  judged  of  by  the  angle  that  it  forms  with 
the  thigh.  The  degree  of  mobility  also  may  readily  be  ascertained.  In 
this  way  a  more  correct  idea  of  the  amount  of  contraction  can  be  ob- 
tained than  by  examining  the  patient  whilst  lying  on  the  back,  when,  in 
consequence  of  the  thigh  being  flexed  on  the  abdomen,  the  extent  of  the 
angular  deformit3'  cannot  be  so  well  determined. 

Causes. — Contraction  of  the  knee-joint  ma}^  arise  from  a  great  variety 
of  pathological  conditions.  Some  of  these  are  altogether  external  to  the 
joint,  being  seated  in  the  nerves  or  muscles  of  the  limb;  whilst  others, 
and  the  majority,  consist  in  some  morbid  change  that  has  taken  place 
within  the  joint  itself  in  its  ligamentous  or  osseous  structures.  As  the 
contraction  depends  on  such  very  varied  causes,  the  Treatment,  having 
reference  to  the  cause  as  well  as  to  the  actual  morbid  conditions,  must 
be  equally  diversified. 

Contraction  from  Nervous  Irritation  is  usually  associated  with 
general  h^^steria,  of  which  it  is  but  a  local  symptom,  and  commonly 
occurs  in  girls  and  young  women.  In  this  form  of  contraction  there  is 
no  evidence  of  disease  within  the  joint ;  no  redness,  swelling,  or  other 
sign  of  inflammation ;  but  there  is  great  pain  and  tenderness  about  it. 
This  pain,  as  usual  in  hysterical  cases,  is  superficial  and  cutaneous,  and 
radiates  to  some  distance  bej^ond  the  articulation.  Any  attempt  at 
straightening  the  limb  not  only  greatlj^  increases  the  pain,  but  also  calls 
the  adjoining  muscles  into  such  forcible  action  that  it  is  impossible  to 
improve  the  position.  These  local  symptoms  are  connected  with  the 
ordinar}'  signs  of  an  hysterical  temperament,  with  spinal  irritation,  and 
often  with  uterine  derangement. 

The  Treatment  of  these  cases  of  hysterical  contraction  of  the  knee  is 
simple.  The  first  thing  to  be  done  is  to  straighten  the  limb.  This  can 
only  be  effected  by  putting  the  patient  under  the  influence  of  chloi'oform, 
when,  all  sensibility  being  suspended,  the  muscular  opposition,  which  is 
parti}'  voluntary,  and  no  doubt  in  some  measure  reflex,  is  no  longer 
called  into  action,  and  the  limb  falls  of  its  own  accord  almost  into  the 
straight  position,  in  which  it  must  be  retained  by  means  of  a  long  splint, 
lest  the  retraction  recur  with  returning  consciousness;  and    then,  the 
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lij'^sterical  condition  being  removed  by  treatment  calculated  to  improve 
the  general  health,  the  tendency  to  the  return  of  the  deformity  will  be 
obviated. 

We  occasionally  see  contraction  of  the  knee  from  spasmodic  action  of 
the  hamstrings,  produced  by  some  irritation  applied  to  the  nerves  at  a 
distance  from  the  part.  Just  as  spasm  of  tlie  internal  rectus  muscle  of 
the  eye  occasions  squint,  so  long  as  the  irritation  that  gives  rise  to  the 
spasm  lasts;  so  there  may  be  spasm  of  the  hamstrings,  with  contraction 
of  the  knee  as  a  consequence. 

Most  commonly,  however,  the  joint  itself  is  at  fault,  either  in  conse- 
quence of  subacute  inflammatory  action  within  it,  or  of  the  chronic  and 
permanent  changes  induced  by  former  inflammatory  attacks. 

Contraction  from  Inflammation  of  the  Knee. — In  inflamma- 
tion of  the  knee,  the  patient  naturally  and  instinctively  places  the  limb 
in  the  semiflexed  position,  as  being  that  in  which  there  is  least  tension 
exercised  on  the  structures  that  enter  into  the  joint,  and  consequently 
that  which  is  most  congenial  to  his  feelings.  This  position,  which  is 
immediately  assumed  on  the  occurrence  of  acute  and  active  inflammation 
in  the  joint,  comes  on  more  gradually  in  cases  of  subacute  inflammation; 
and  here  the  sj'mptoms  of  disease  in  the  joint  may  be  so  slight  that  the 
contraction  may  be  considered  the  chief  ailment,  and  engross  too  exclu- 
sively the  Surgeon's  attention. 

Chronic  Contraction. — The  next  class  of  cases  that  we  have  to 
consider  are  those  of  a  more  chronic  and  intractable  kind,  lasting  often 
for  years,  dependent  upon  structural  lesions  of  a  deep  and  important 
character  in  and  around  the  joint,  and  requiring  very  active  surgical 
interference  for  their  cure.  These  chronic  forms  of  contracted  knee 
appear  to  arrange  themselves  in  three  distinct  varieties,  being  depend- 
ent— 1,  on  Consolidation  and  Contraction  of  the  Ligamentous  Structures 
in  or  around  the  joint;  2,  on  Permanent  Contraction  of  the  Muscles, 
with  or  without  the  last-named  condition;  and,  3,  on  Osseous  Anky- 
losis. Each  of  these  varieties  will  require  separate  consideration,  as 
each  demands  a  special  mode  of  treatment  for  its  cure. 

1.  Those  cases  of  contraction  of  the  knee  that  depend  on  Consolida- 
tion of  the  Ligamentous  Structures  in  and  around  the  joint,  resulting 
from  former  inflammatory  attacks,  are  not  only  the  most  numerous,  but 
the  most  readily  amenable  to  treatment.  When  the  structures  outside 
tlie  joint,  such  as  the  capsule  and  ligaments,  are  the  parts  chiefly  aflTected, 
the  inflammation  has  usually  been  of  a  riieumatic  character.  When  the 
internal  structures  have  been  disorganised,  and  fibroid  deposits  have 
taken  place  within  the  joint,  the  inflammation  has  generally  been  stru- 
mous. In  these  cases  the  knee  is  usually  fixed  at  or  near  a  right  angle, 
and  is  capable  of  but  very  limited  motion  ;  to  such  a  degree  only,  in 
most  instances,  as  will  allow  the  foot  to  move  to  the  extent  of  two  or 
three  inches.  The  hamstring  muscles  are  not  tense,  even  when  the  knee 
is  extended  to  its  utmost;  and,  indeed,  in  some  cases  they  are  flaccid, 
and  feel  soft.  Not  unfrequently  the  leg  can  be  extended  up  to  a  certain 
point,  with  as  much  freedom  as  in  the  natural  state,  and  then  further 
movement  is  checked  by  a  sudden  stop.  If  this  be  not  dependent  on  the 
tibia  coming  into  contact  with  an  ankylosed  patella,  it  is  owing  to  short- 
ening of  the  posterior  or  of  one  of  the  crucial  ligaments,  or  to  the  forma- 
tion of  adhesions  within  the  joint.  In  this  form  of  contraction,  the  knee 
is  often  much  distorted,  in  consequence  of  the  head  of  the  tibia  being 
partially  dislocated  l)ackwards,  the  femur  having  its  axis  directed  more 
or  less  on  one  side,  most  commonly  inwards,  constituting  a  kind  of  genu 
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Fig.  529. — Chronic  Contraction  of  Knee-joint;  Head 
of  Tibia  drawn  backwards. 


valgum.  In  fact,  in  these  eases  the  distortion  of  the  limb  is  of  a  three- 
fold character ;  there  are,  1,  conti'action  in  the  angular  direction  back- 
wards; 2,  displacement  of  the  head  of  the  tibia  backwards  from  the 
lower  end  of  the  femur,  wliich  projects  considerably  forwards;  and  3, 
rotation  of  the  leg  and  foot  outwards.  The  angular  contraction  is  de- 
pendent upon  adhesions  in  the  joint,  and  on  the  gradual  tendency  to 
flexion  that  all  inflamed  joints  assume.  The  partial  dislocation  back- 
wards is  dependent  on  softening  and  consequent  relaxation,  either  of  the 
ligamentum  patellae  or  of  one  or  other  of  the  lateral  ligaments.  When 
the  head  of  the  tibia  is  displaced 
backwards,  it  will  most  gene- 
rally be  found  that  the  ligamen- 
tum patellae  has  been  either 
partially  absorbed,  and  thus 
weakened ;  or  that  it  is  elon- 
gated, the  patella  being  drawn 
upwards  or  to  one  side.  In 
either  way,  the  action  of  the 
extensor  muscles  of  the  thigh 
upon  the  head  of  the  tibia  is 
weakened  ;  and  that  bone,  being 
consequently  brought  under  the 
influence  of  the  hamstrings  with- 
out a  counterpoise,  is  drawn 
backwards  (Fig.  529).  In  those 
cases  in  which  there  is  lateral 
rotation  of  the  tibia,  the  faulty  position  may  either  have  arisen  from 
the  attitude  that  limb  has  been  allowed  to  assume  during  the  progress 
of  the  disease  in  the  joint,  or  the  leg  was  rotated  outwards  by  the 
action  of  tlie  biceps  overcoming  that  of  the  inner  hamstrings. 

When  the  knee  has  been  chronically  contracted  for  some  length  of  time, 
the  ligamentum  posticum  becomes  permanently  shortened,  in  consequence 
of  having  been  kept  so  long  in  a  state  of  relaxation,  and  its  folds  be- 
coming obliterated.  Hence  this  condition  of  the  ligament  offers  the 
chief  obstacle  to  extension. 

Treatment  of  Contraction  of  the  Knee. — Extension  of  the  limb 
will  prove  sufficient  when  tliere  is  simple  angular  contraction.  This  may 
either  be  done  gradually  by  means  of  the  screw-splint  behind  the  knee, 
or  forcibly  and  at  once,  under  the  influence  of  chloroform.  I  prefer  the 
latter  method,  not  only  as  being  the  speediest,  but  as  being  perfectly, 
safe  and  effectual.  The  mode  of  effecting  forcible  extension  is  as  follows. 
The  patient  being  fully  under  the  influence  of  chloroform,  and  lying  on 
his  face,  the  Surgeon,  standing  al)ove  him,  seizes  the  foot  of  the  affected 
limb  with  one  hand,  whilst  with  the  other  he  steadies  the  limb  just  above 
the  knee.  He  now  extends  the  leg  gradually  but  forcibly;  as  it  comes 
forwards,  the  bands  of  adhesion  in  and  around  the  joint  will  be  felt  and 
heard  to  give  way  with  loud  snaps  and  cracks,  distinctly  audible  at  some 
distance.  Should  there  be  much  resistance  within  the  joint,  the  Surgeon 
may  apply  his  own  knee  or  elbow  to  the  upper  surface,  and  thus  increase 
the  force  with  which  the  limb  is  acted  upon.  In  this  way  I  have  never 
found  any  contractions  of  the  kind  now  under  consideration  able  to 
resist  the  Surgeon's  efforts,  nor  any  difficulty  in  effecting  at  once  the 
extension  of  the  limb.  Nor  have  I  even  seen  any  evil  consequences 
result ;  indeed,  it  is  surprising  to  what  an  amount  of  force  a  joint  that 
has  been  contracted  for  any  length  of  time  may  be  subjected  without 
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inconvenience.  In  these  cases  it  would  appear  as  if  the  synovial  mem- 
brane lost  its  susceptibility  to  inflame,  just  as  is  the  case  with  serous 
membranes  that  have  been  the  seat  of  clironic  inflammation  and  its  con- 
sequences. Beyond  some  pain  for  a  few  days,  and  sliglit  heat,  easily 
subdued  by  cold  evaporating  lotions,  I  have  never  seen  any  ill  results 
arise  ;  but  then  care  must  be  taken  that  no  inflammatory  action  is  going 
on  within  the  joint  at  the  time  of  this  manipulation,  as,  if  such  action 
were  present,  the  operation  would  certainly  be  followed  by  injurious 
results.  After  the  extension  has  been  made,  the  limb  should  be  fixed 
on  a  long  splint,  well  padded,  some  evaporating  lotions  applied,  and  the 
patient  kept  in  bed  for  a  few  days,  after  which,  with  the  aid  of  a  starched 
bandage,  he  may  walk  about. 

When  the  triple  displacement  which  has  already  been  referred  to  exists 
— viz.,  angular  contraction,  displacement  of  the  head  of  the  tibia  back- 
wards, and  rotation  of  the  limb  outwards — simple  extension  is  no  longer 
sufficient  for  the  remedy  of  the  deformity.  In  these  cases  the  hamstring 
tendons  may  often  require  division,  generally  on  both  sides — sometimes 
only  the  external  one ;  and  extension  may  then  require  to  be  effected, 
either  forcibly,  or  by  the  gradual  and  slow  action  of  rack-and-pinion 
apparatus.  After  extension  has  been  effected,  the  position  of  the  head 
of  the  tibia  backwards  may  still  occasion  considerable  deformity  and 
weakness  of  the  limb  (Fig.  530).  This  condition  is  best  removed  by 
the  use  of  the  instrument  of  which  the  sketch  on  next  page  (Fig.  531) 
is  a  good  representation  ;  it  was  designed  and  constructed  by  that  ex- 
cellent surgical  mechanician,  Mr.  Bigg.  The  diagram  (Fig.  530)  repre- 
sents a  limb  with  the  tibia  displaced  backwards,  the  angular  contraction 
having  been  remedied.  In  the  centres  of  the  end  of  the  thigh-bone  and 
of  the  head  of  the  tibia,  two  letters  (X  and  Z)  are  placed  to  designate 
the  axis  of  each  bony  head,  beneath  and  above  which  the  displaced  joint 
has  formed  its  abnormal  axis.  The  dotted  lines  represent  the  leverage 
f(n-med  by  the  cylindrical  surface  of  the  tibia  and  thigh-bone.  The 
arrows  are  placed  in  such  a  direction  as  the  bones  would  take  in  resum- 
ing their  normal  position.  It  will  readily  be  seen  that  any  instrument 
capable  of  acting  in  the  mechanical  directions  shown  by  the  arrows, 
would  not  only  accomplish  the  restoration  of  the  joint,  but  extend,  if 
contracted,  the  extremities  of  both  femur  and  tibia. 

An  additional  advantage  that  this  instrument  possesses  over  any  other 
with  which  I  am  acquainted,  is  the  application  of  spring-power,  by  means 
of  which  flexion  of  the  knee  becomes  an  element  towards  the  restoration 
of  its  utility. 

Instead  of  muscular  action  being  arrested,  and  atrophy  of  the  limb 
being  thus  produced,  movement  is  conducive  to  the  perfect  action  of  the 
apparatus;  so  that  the  patient  experiences  but  little  inconvenience  from 
its  use,  all  the  ordinary  positions  assumed  by  the  knee  in  walking,  sitting, 
or  standing  being  preserved. 

By  this  form  of  apparatus,  then,  three  important  points  are  secured: 
viz.,  replacement  of  the  head  of  the  tibia,  extension  of  the  angle  of  the 
leg,  and  free  muscular  action  during  the  period  of  treatment. 

In  Fig.  531,  A  and  B  are  two  levers,  composed  of  metal,  correspond- 
ing in  their  direction  to  the  perpendicular  position  of  the  thigh-bone 
and  tibia.  C  and  D  are  two  axes,  placed  exactly  coincident  with  the 
centres  of  the  articular  ends  of  the  bones.  E  and  F  are  two  powerful 
springs,  acting  in  opposing  directions ;  viz.,  in  those  indicated  by  the 
arrows  in  Fig.  530.  Thus  F  presses  the  lever  B  in  an  anterior  direction, 
bearing  the  end  of  the  tibia  forward,  whilst  E  presses  the  lever  A  in  a 
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posterior  direction,  hearing  the  end  of  the  thigh-bone  backward.  As 
C  and  D  are  found  acting  above  and  below  the  actual  axis  of  the  knee- 
joint,  they  niutnally  influ- 
ence the  point  formed  by 
the  apposition  of  the  heads 
of  the  tibia  and  tliigh-bone  ; 
and  as  it  has  already  been 
explained  that  the  thigh- 
bone really  offers  a  fixed 
resistance,  and  the  tibia 
moves  beneath  it,  the  head 
of  the  latter  bone  is  turned 
anteriorly  in  a  semicircular 
direction  consequent  on  the 
upper  centre  i  C)  being  a 
fixed  point,  and  the  lower 
centre  (D)  rotating  around 
it.  Gr  is  an  elastic  knee- 
cap; H,  a  padded  plate. 
When  the  ligaments  are 
tense,  there  is  a  chance  of 
pressing  the  anterior  surface 
of  the  tibia  against  the  pos- 
terior surface  of  the  thigh- 
bone. This  is  readily  ob- 
viated by  having  the  shaft 

(A)  made  to  elongate,  when 
the  centre  (C),  being  a  little 
lowered,   pushes    the   lever 

(B)  downwards,  carrying 
the  tibia  "with  it,  and  thus 
separating  the  osseous  sur- 
faces of  the  joint. 

2.  The  next  class  of  cases 
of  contracted  knee  that  we  have  to  consider 
is  that  in  which  the  Hamstrings  ai'e  Con- 
tracted^ either  alone  or  in  addition  to  tliose 
results  of  chronic  inflammatory  action  within 

the  joint  that  have  just  been  described.  In  these  cases  the  hamstrings 
will  be  found  to  be  tight ;  and,  in  proportion  as  the  leg  is  extended  on 
the  thigh,  they  vvill  become  more  tense,  until  at  last  all  further  extension 
is  resisted,  apparently  by  their  traction,  and  not  by  any  sudden  check  or 
stop  within  the  joint  itself. 

Division  of  the  Hamstring  Tendons  is  in  ordinary  cases  as 
simple  an  operation  as  any  in  surgery,  unattended  by  any  difficulty, 
provided  tiie  Surgeon  introduce  the  tenotome  parallel  and  close  to  the 
side  of  the  tendon  to  l)e  divided,  and  cut  in  a  direction  from  the  inside 
or  popliteal  aspect  towards  the  skin.  The  outer  hamstring  will  usually 
be  found  to  be  tlie  most  tense,  and  should  first  be  divided.  In  doing 
this,  the  peroneal  nerve  might  appear  to  be  in  danger;  but  this  may  be 
avoided  by  keeping  the  side  of  the  tenotome  well  against  the  inner  edge 
of  the  biceps  tendon,  then  turning  the  edge  outwards,  when  passed 
deeply  enough.  The  semitendinosus  next  requires  division.  The  semi- 
membranosus need  not  often  be  cut  across.  After  the  division  of  the 
tendons,  tense   aponeurotic  bands  will  not  unfrequently  be  found   to 


Fig.  530.  —  Knee- 
joint  after  Extension ; 
Head  of  Tibia  thrown 
Backwards. 


Fig.  531. — Apparatus  for  restor- 
ing Position  after  Extension  of 
Contracted  Knee-joint. 
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stretcli  along  one  or  both  sides,  or  perhaps  down  the  centre  of  the  pop- 
liteal space.  Tliis  may  lead  to  tlie  idea  on  the  part  of  the  Surgeon  iliat 
he  has  not  fairly  cut  tlie  tendons  aci'oss ;  but  this  is  an  error.  The 
bands  alluded  to  are  condensed  sharp-edged  prolongations  of  the  fascia 
lata,  formed  during  the  period  of  contraction  of  the  joint  by  the  retrac- 
tion and  thickening  of  this  membranous  expansion.  Such  condensations 
as  these  had  better  be  left  untouched,  as  they  will  readily  stretch  out 
under  gradual  extension,  or  be  ruptured  by  forcible  traction  of  the  limb. 
If,  on  the  other  hand,  the  Surgeon  be  tempted  by  their  apparently  super- 
ficial and  safe  position  to  proceed  to  their  division,  he  may  be  led  into  a 
serious  dilemma  by  being  brought  more  closely  into  contact  with  the 
popliteal  vessels  than  is  desirable  or  safe.  In  these  cases,  the  anato- 
mical relations  of  parts  are  so  much  altered  by  the  narrovving  of  the 
popliteal  space,  and  by  the  projection  of  the  head  of  the  tibia  backvvards, 
or  by  its  lateral  rotation,  that  the  Surgeon  is  unable  to  calculate  with 
sufficient  nicety  the  precise  position  of  the  large  vessels  and  nerves  in 
the  neighborhood  of  which  he  is  about  to  act;  and  he  may  thus  injure 
one  or  other  of  these  at  a  time  when  he  thinks  that  he  is  operating  at  a 
safe  distance  from  them. 

After  the  division  of  the  hamstrings,  the  knee  does  not  commonly 
come  readily  into  the  straight  position,  owing  to  the  shortening  of  the 
posterior  ligament;  and  gi-adual  extension,  by  means  of  proper  appa- 
ratus, will  be  required  to  overcome  this  and  to  stretch  the  adhesions 
within  and  around  the  joint. 

Contraction  -with  Lateral  Displacement  is  not  unfrequently 
met  with.  In  these  cases  the  knee  is  contracted  more  or  less  in  the 
angular  direction  ;  but,  in  addition  to  this,  the  lower  end  of  the  thigh- 
bone is  directed  inwards,  and  perhaps  somewhat  forwards,  and  the  tibia 
is  rotated  outwards,  carrying  the  foot  with  it.  There  is  thus  a  triple 
deformity — angular,  mesial,  and  rotatory.  I  believe  the  angular  to  be 
the  primary  deformity  and  the  mesial  and  rotatory  to  be  secondary  to 
this,  arising  partly  from  the  efforts  of  the  patient  to  walk  by  resting  on 
the  point  of  the  great  toe,  and  throwing  the  thigh  inwards  in  order  to 
effect  this,  and  partly  from  the  action  of  the  biceps  rotating  the  leg  out- 
wards. 

The  Treatment  of  these  cases  is  not  very  satisfactory.  The  obstacle 
to  the  restoration  of  the  normal  position  of  the  joint  is  dependent,  so  far 
as  the  angular  contraction  is  concerned,  on  shortening  of  the  ligamentum 
posticnm,  and  the  rotatory  displacement  is  kept  up  and  rendered  in- 
tractable by  shortening  of  the  anterior  crucial  ligament.  Mere  exten- 
sion of  the  limb,  whether  gradual  or  forced,  may  counteract  the  angular 
deformity ;  but  it  will  not  only  leave  the  other  displacements  uninflu- 
enced, but  may  actually  increase  the  displacement  of  the  tibia  backwards 
and  the  rotation  of  the  leg  outwards.  A  leg-and-thigh  splint,  such  as  in 
Fig.  531,  but  having,  instead  of  the  springs,  a  rack-and-pinion  apparatus 
"working  on  three  centres,  so  as  to  extend  the  limb,  abduct  the  knee,  and 
rotate  the  leg  inwards,  is  the  only  contrivance  by  which  this  deformity 
can  be  counteracted,  and  the  limb  properly  restored  to  shape. 

In  reference  to  the  treatment  of  these  various  deformities  of  the  ex- 
tremities, it  may  be  stated  generally  that  it  is  much  easier  to  rectify 
fault}^  position  than  to  restore  mobility.  The  first  may  always  be  done 
by  the  various  means  that  have  been  enumerated ;  the  latter  can  only  be 
effected,  if  at  all,  by  long-continued  efforts  on  the  part  of  the  Surgeon, 
by  passive  motion,  frictifuis,  shampooing,  &e.,  aided  by  properly  con- 
structed apparatus. 
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In  ankylosis  of  the  knee,  after  extension  has  been  made,  and  the  limb 
brought  straight,  the  question  arises  as  to  whether  mobility  of  the  joint 
should  be  encouraged,  or  the  limb  kept  straight  and  made  stitf.  The 
answer  to  this  question  will  greatly  depend  on  conditions  of  the  muscles 
of  the  thigh.  If  the  quadriceps  extensor  exhibit  electric  irritability, 
then,  if  the  state  of  the  joint  admit  it,  motion  may  be  attempted.  If 
the  muscle  be  insensible  to  the  stimulus,  tlien  the  joint  had  best  be  kept 
stiff. 

3.  Osseous  Ankylosis  of  the  Knee  is  not  of  very  frequent  occur- 
rence. It  is  usually,  if  not  invariably,  the  result  of  traumatic  inflamma- 
tion of  the  joint.  If  the  limb  be  straight,  no  operation  will  be  advisable  ; 
if  it  be  bent^  so  tliat  the  patient  cannot  put  the  foot  to  the  ground,  the 
only  remedy  will  be  an  operation.  Rhea  Barton,  of  Philadelphia,  in 
1835,  proposed  an  operation  for  restoring  the  straight  position  of  the 
limb  in  cases  of  complete  osseous  ankylosis  of  the  knee-joint  with  angular 
deformity.  The  proceeding  consists  in  excising  a  wedge-shaped  piece 
of  the  shaft  of  the  femur  above  the  condyles,  not  including  the  whole 
diameter  of  the  bone,  then  fracturing  the  undivided  portion,  and  so 
bringing  the  limb  into  a  straight  position.  Birch,  of  New  York,  in  1844, 
modified  this  operation  by  sawing  out  a  wedge-shaped  portion,  consist- 
ing of  the  condyles  of  the  femur,  the  patella,  and  the  head  of  the  tibia. 
According  to  Gross,  these  two  operations  have  been  done  in  all  in  21 
cases,  of  which  4  proved  fatal  l)y  pysemia.  In  one  case,  that  of  Reil,  the 
femoral  artery  had  to  be  tied  for  secondary  haemorrhage  from  the  popli- 
teal on  the  fifteenth  day;  but  the  patient  made  an  excellent  recovery 
with  an  useful  limb.  Brainard,  of 
Chicago,  in  1854,  proposed  a  sim- 
ple and  less  severe  method  than 
either  of  the  above,  for  the  reme- 
dying of  angular  osseous  anky- 
losis of  the  knee.  It  consisted  in 
drilling  the  femur  subcutaneously 
and  then  fracturing  the  bone. 
This  operation  was  first  done  by 
Pancoast  in  1859,  and  since  then 
has  been  successfully  practised  by 
Brainard.  Gross,  and  others,  who 
have  extended  it  to  subcutaneous 
perforation  of  the  joint  and  to 
separation  of  the  patella. 

The  drill  that  is  used  for  this 
operation  consists  of  a  steel  shaft 
4^  inches  long,  fitted  with  a  solid 
and    rounded    handle   (Fig.  532). 


The  point   is    |th    of  an    inch 


o3:?.— DrUl    for    Auky- 
losed  Joint. 


Fig.  532.— DriU  for 
Aulvylosed  Knee. 


breadth,  and  has  on  each  side  an  oblique  groove  with 
cutting  edges,  so  that  it  acts  as  a  gouge  as  well  as  a  drill. 
The  interior  of  the  obliterated  articulation  is  reached  by 
making  an  incision  about  half  an  inch  long  on  the  outer  side  of  the 
limb,  at  the  line  of  juncture  between  the  condyles  of  the  femur  and  the 
tibia.  The  drill  is  then  w^orked  through,  until  its  end  can  be  felt  under 
the  integuments  on  the  opposite  side  of  the  limb.  The  instrument  must 
now  be  worked  in  such  a  manner  as  to  break  down  the  osseous  adhesions 
between  the  femur  and  the  tibia  on  the  one  hand,  and  the  patella  on  the 
other.     The  patella  is  sometimes  best  loosened  by  using  the  drill  as  a 
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lever.  When  tlie  bones  liave  been  sufficiently  perforated  in  different 
directions,  the  limb  must  l)e  extended,  when  the  remaining  osseous  con- 
nections will  give  way  witli  a  cracking  noise.  The  wound  in  the  integu- 
ment is  tlien  closed  with  silver  sutures  and  collodion,  and  the  limb  laid 
on  a  pillow.  In  three  or  four  days  it  may  he  put  in  a  Mclntj're  splint, 
and  gradual  extension  practised,  the  soft  parts  posteriorly  slowly  yield- 
ing. Bony  union  will  then  take  place;  but  it  is  a  decided  advantage 
when  the  limb  is  stiff  for  the  knee  not  to  be  quite  straight,  but  slightly 
flexed,  so  that  the  leg  may  be  about  an  inch  shorter  than  the  opposite 
limb. 

This  operation,  it  will  be  seen,  is  in  many  respects  superior  to  those 
of  Barton  and  Buck;  for  whilst  bringing  the  limb  into  an  equally  gootl 
position,  it  does  so  by  a  comparatively  slight  and  subcutaneous  pro- 
cedure, unattended  by  any  danger  of  hseinorrhage  or  of  complications 
arising  from  an  extensive  external  wound.  The  nine  cases  in  which  it 
has  been  done  were  all  successful.  These  various  perforating  operations 
appear  hitherto  to  have  been  confined  to  the  knee-joint.  But  there  can 
be  little  doubt  that  they  might  advantageonsly  be  extended  to  other 
joints,  when  affected  by  osseous  ankjdosis,  more  particularly  in  the  elbow 
and  the  hip.  In  angular  contraction  of  the  knee-joint  with  dislocation 
of  the  tibia  backwards,  Volkmann  has  improved  the  condition  of  the 
limb  and  materially  corrected  the  deformity,  by  cutting  across  the  femur 
just  above  the  condyles,  and  in  one  case  bj'  doing  the  same  to  the  tibia 
just  below  its  head.  This  he  recommends  to  be  done  with  a  chisel,  the 
wound  being  dressed  antiseptically. 

Ankylosis  of  the  knee  in  the  strai(/ht  position  interferes  comparatively 
little  with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  prac- 
ticable, to  restore  the  flexibility  of  the  joint.  The  possibility  of  doing 
this  will  depend  on  the  degree  of  the  ankylosis.  If  this  be  osseous,  or 
even  if  densely  fibrous,  little  can  be  done ;  but  if  the  rigidit}'  depend 
chiefly  on  condensation  of  the  capsule,  and  the  deposit  of  plastic  matter 
externally  to  the  joint,  much  may  be  effected  by  the  use  of  properly  con- 
structed apparatus.  This  should  be  of  two  kinds :  1.  A  leg-and-thigh 
piece  securely  laced  on  to  the  limb,  having  an  angular  joint  opposite  the 
knee,  and  united  posteriorly  by  a  strong  band  of  vulcanised  India-rub- 
ber, the  elastic  tension  of  which  is  constantly  striving  to  overcome  the 
straightened  limb  by  flexing  it  backwards ;  and  2,  a  similar  apparatus, 
with  rack-and-pinion,  instead  of  elastic,  by  which  the  knee  can  be  screvved 
back  once  at  least  in  the  day. 

Ankylosis  of  the  knee  in  the  angular  position  forwards^  so  that  the  leg 
is  bent  upwards  upon  the  thigh,  is  very  rare.  Indeed,  I  am  acquainted 
with  only  three  preparations  illustrating  this  deformity — one  in  the  mu- 
seum of  Universit}^  College,  one  in  that  of  St.  Thomas's  Hospital,  and 
another  exhibited  bj^  Adams  to  the  Pathological  Society,  from  a  limb 
amputated  by  Grant,  of  Canada,  in  which  this  condition  occurred  in  a 
young  man  as  a  consequence  of  a  wound  of  the  joint  some  years  pre- 
viously. 

Club-Foot. — Deformities  of  the  foot  may  either  affect  one  or  both  of 
the  extremities.  They  may  be  congenital  or  acquired,  and  maj^  occur 
in  either  sex,  but  appear  to  be  more  common  amongst  bo.ys  than  girls. 
There  are  four  primary  varieties  of  club-foot,  and  two  secondary  ones. 
Of  the  four  primary  forms,  in  two  the  deformity  is  in  the  antero-poste- 
rior  direction,  in  the  sense  of  flexion  and  of  extension  :  Talipes  Equi- 
nus,  in  which  the  heel  is  drawn  up  and  the  toes  pointed  downwards; 
and  its  antithesis,  Talipes  Calcaneus,  in  which  the  heel  is  pointed 
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downwards  and  the  foot  and  toes  drawn  np.  In  the  remaining  two 
forms  the  deformity  is  lateral,  the  foot  being  addncted  and  twisted 
inwards  in  Talipes  Varus,  and  abducted  and  twisted  outwards  in 
Talipes  Valgus.  The  four  primary  forms  of  clubfoot  correspond  with 
and  are  dependent  on  a  permanent  condition  of  one  or  other  of  the  four 
simple  movements  of  which  the  foot  is  susceptible  at  the  ankle-joint. 

Thus  in  Talipes  Equinus  the  foot  is  extended,  the  heel  being  raised, 
and  the  dorsum  pointing  downwards  in  a  line  more  or  less  direct  with 
that  of  the  anterior  part  of  the  leg.  This  is  due  to  permanent  contrac- 
traction  of  those  muscles  that  are  inserted  into  the  tendo  Achillis.  In 
Talipes  Calcaneus  the  foot  is  drawn  up  and  the  heel  is  depressed,  so  that 
the  dorsum  forms  an  angle  more  or  less  acute  vvith  the  front  of  the  leg. 
Here  the  tibialis  anticus  is  the  muscle  chiefly  at  fault.  In  Talipes  Varus 
the  foot  is  adducted  forcibly,  and  the  inner  side  of  the  sole  raised  some- 
times to  a  riglit  angle  with  the  ground  ;  this  is  due  principally  to  the 
action  of  the  tibialis  posticus  and  tibialis  anticus,  and  in  Talipes  Valgus 
we  liave  the  converse,  abduction  of  the  foot,  and  raising  of  the  outer 
side  of  the  sole,  due  to  the  action  of  the  peronei  muscles. 

Besides  these  four  primary  forms,  there  are  two  secondarj'^  varieties  of 
foot;  Talipes  Equino-varus,  in  which  the  heel  is  raised  and  the  foot 
drawn  inwards;  and  Talipes  Calcaneo-valgus,  in  which  the  heel  is 
drawn  down  and  the  foot  turned  out.  The  Talipes  Equinus  and  Varua 
are  commonly  associated,  because  in  these  forms  the  flexor  and  adductor 
muscles,  viz.,  the  strong  muscles  of  the  calf  and  the  tibialis  posticus, 
those  that  ai'e  supplied  by  the  posterior  tibial  nerve,  are  contracted, 
^'he  Talipes  Calcaneus  and  Valgus  are  associated,  because  in  these  the 
extensor  and  the  peroneal  muscles,  th  .se  supplied  by  the  peroneal  nerve, 
are  the  seat  of  contraction.  In  some  foi'ms  of  club-foot,  especially  in 
the  varus  and  equino-varus,  it  will  be  found  that  the  muscles  antago- 
nistic to  those  that  are  contracted  are  in  a  state  of  atrophy  and  defective 
innervation — in  this  case  the  extensors  on  the  anterior  part  of  the  leg 
and  the  peroneals.  In  such  instances  as  these,  electricity  becomes  an  im- 
portant adjunct  to  the  more  directly  surgical  and  mechanical  treatment. 
In  infants  with  talipes,  Sayres  begins  treatment  at  once,  as  soon  as 
possible  after  birth,  hy  drawing  the  foot  into  position.  When  this  is 
done,  it  becomes  quite  white  and  bloodless.  The  traction  must  then  be 
discontinued,  but  may  be  resumed  again  in  a  very  short  time,  and  so 
lepeated.  After  a  time  the  limb  may  be  fixed  in  proper  position  by 
the  application  and  traction  of  plaisters  ;  and  thus  if  the  talipes  be  not 
cured,  it  may  very  early  in  life  be  much  ameliorated  and  rendered  more 
tit  for  treatment. 

Pathological  Changes. — On  dissecting  a  foot  aflTected  by  talipes,  it  will 
l»e  seen  that  but  little  alteration  has  taken  place  in  the  condition  of  the 
bones.  In  some  preparations  of  this  kind  which  are  in  the  University 
College  Museum,  these  are  nearl}'  in  a  normal  condition  (Figs.  535, 
538).  Indeed,  in  talipes  equinus  and  calcaneus,  they  are  scarcely  if  at 
all  altered  ;  but  in  talipes  varus,  if  of  old  standing,  the  astragalus  will 
generally  be  found  atropliied,  more  particularly  about  its  head,  which 
may  be  somewhat  twisted,  and  the  scaphoid  and  cuboid  bones  will  bo 
seen  to  have  undergone  similar  changes.  The  ligaments  are  necessa- 
rily somewhat  altered  in  shape,  being  lengthened  on  the  convexity,  and 
shortened  on  the  concavity  of  the  foot;  the  direction  of  the  tendons  is 
altered,  and  the  muscles,  not  only  of  the  foot,  but  of  the  leg  and  thigh, 
are  generally  atrophied  from  disuse,  so  that  the  limb  in  old  cases  is  with- 
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534.— Talipes 
Equinus. 


Fig.  535. — Bones  in  Talipes 
Equinus. 


ered  and  shortened  ;  indeed,  so  great  an  incumbrance  may  it  occasion- 
ally become  under  tliese  circumstances,  that  amputation  of  the  leg  may 
be  insisted  on  by  the  pa- 
tient, and  witii  propriety 
be  performed  by  the  Sur- 
geon. 

Talipes  Equinus  is 
characterised  by  ele^'ation 
of  the  heel,  and  tension  of 
the  tendo  Achillis.  In 
slight  cases  tlie  heel  may 
merely  be  raised  a  few 
lines  above  the  ground, 
and  it  will  be  found  on 
examination  that  it  can- 
not be  bent  forwards  to 
an  acute  or  even  to  a  right 
angle  with  the  leg.  In 
severe  cases  the  foot  may 
be  extended  in  nearly  a 
straight  line  with  tlie  leg, 
and  the  patient  walks  on  his  toes,  which  are 
placed  at  a  right  angle  to  the  foot  (Figs.  534, 
535).  In  this  deformity,  there  is  no  lateral 
displacement.      According   to  Tamplin,  it   is 

never  congenital.  It  most  commonly  arises  from  disturbance  of  the  ner- 
vous system  during  teething.  In  adults,  as  well  as  in  children,  it  may 
come  on  from  some  disease,  such  as  an  ai)scess  in  the  calf  of  tlie  leg,  by 
which  the  gastrocnemius  muscle  is  crii)pled,  shortened,  and  contracted. 
It  is  the  most  important,  and  at  the  same  time  the  simplest  in  itself,  of 
all  the  forms  of  club-foot ;  it  commonly  complicates  the  varus. 

The  T'leatment  consists  in  dividing  the  tendo  Achillis,  and  bringing 
the  heel  well  down. 

The  tendo  Achillis  is  best  divided  about  an  inch  above  its  insertion 
into  the  os  calcis.  The  patient  should  be  laid  prone;  tlie  Surgeon, grasp- 
ing the  foot,  extends  it  forcibly,  so  as  to  throw  out  the  tendon  in  good 
relief,  and  make  it  tense;  he  then  slides  a  tenotome  beneath  it,  and  cuts 

slowly  through  it  from  beneath 
upwards,  beaiing  well  upon  the 
foot ;  as  the  division  proceeds,  he 
will  hear  the  tendon  cracking  as 
its  fibres  are  successively  cut 
througli.  The  division  should 
not  be  made  from  above  down- 
wards, as  the  posterior  tibial  ar- 
tery or  its  malleolar  branches 
might  readily  be  wounded. 

Talipes  Calcaneus  is  an  ex- 
tremely rare  variety  of  club-foot. 
In  it  tlie  heel  is  depressed,  the  toes 
and  anterior  part  of  the  foot  being 
elevated  (Fig.  536);  it  is  usually, 
I  believe,  congenital — in  one  case,  however,  that  of  a  girl  twelve  years 
of  age,  it  was  acquired.  It  arises  from  contraction  of  the  extensor 
tendons. 


536. — Talipes  Calcaneus. 
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Treatment. — In  order  to  bring  down  the  foot,  the  tibialus  antlcas,the 
extensor  communis,  the  extensor  pollicis,  and  the  peroneus  tertius  ten- 
dons, may  all  require  to  be  divided  as  they  pass  over  the  dorsum;  a 
straight  splint  should  then  be  applied,  and  the  foot  drawn  down  to  it. 
A  minor  degree  of  this  affection  consists  in  a  peculiar  projection  upwards 
of  one  or  two  of  the  toes,  associated  with  some  tension  of  the  extensor 
tendon;  by  dividing  this,  and  keeping  the  foot  on  a  flat  splint,  the  de- 
formity may  commonlj'  be  corrected.  In  some  cases,  however,  the  toe 
is  so  prominent,  and  the  contiguous  ones  are  squeezed  under  it  in  such 
a  manner,  that  the  foot  is  completely  crippled,  and  amputation  of  the 
displaced  digit  is  required  in  order  to  restore  the  utility  of  the  member. 

Talipes  Varus In  this  deformity  the  foot  is  tvvisted  inwards,  and 

the  inner  side  of  the  sole  is  raised,  and  the  sole  is  contracted;  the  patient 
walking  on  the  outer  side  of  the  foot,  where  the  skin  covering  the  tarsal 
en<l  of  the  fifth  metatarsal  bone  often  becomes  excessively  dense  and 
firm,  and  a  bursa  occasionally  forms  (Figs.  537,  538).     In  most  cases 


Fig.  537.— Talipes  Varus. 


Fig.  538. — Bones  ia  Talipes 
Varus. 


there  is  some  elevation  of  the  heel,  the  affection  partaking  somewhat  of 
the  character  of  talipes  equinus.  It  is  the  most  common  form  of  con- 
genital deformity,  both  feet  being  found  similarly  affected;  but  it  may 
be  non-congenital,  dependent  on  infantile  paralj^sis  of  the  extensors,  and 
then  is  often  limited  to  one  foot 

The  Treatment  consists  in  the  successive  division  of  the  tendons  of 
the  tibialis  anticus  and  tibialis  posticus,  which  are  the  muscles  principally 
at  fault.  After  these  have  been  cut  across,  the  tendo  Achillis  should  be 
divided ;  but  its  section  should  be  made  last,  as  it  steadies  the  foot,  and 
tlius  facilitates  the  division  of  the  tibial  tendons.  In  most  cases  the 
plantar  fascia  is  contracted,  and  requires  division  wherever  it  feels  tense 
and  projecting.  In  the  section  of  the  tibialis  posticus  tendon  behind 
the  ankle,  there  is  much  danger  of  wounding  the  posterior  tibial  artery, 
which  lies  close  to  it.  The  best  way  to  avoid  this  vessel  is,  as  Tamplin 
recommends,  to  puncture  the  sheath  of  the  tendon  with  a  sharp  scalpel 
introduced  directl}^  downwards,  and  then  to  divide  it  in  a  direction  for- 
wards, away  from  the  vessel,  with  a  blunt  tenotome.  There  will  also  be 
less  risk  of  this  accident  occurring,  if  the  line  of  the  tibia  be  clearly  felt 
and  taken  as  the  guide  for  puncturing  the  fascia  over  the  tendon.  Un- 
less great  care  be  taken  in  cutting  through  the  tendo  Achillis,  there  is 
also  some  risk  of  wounding  the  artery;  as,  in  bad  cases  of  varus,  these 
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two  structures  lie  nearl}'  parallel  to  one  another,  the  tendo  Achillis  hehi^ 
drawn  out  of  the  median  line  towards  the  inner  ankle.     Indeed,  in  one 


Fig.  539. — Relation  of  Tendons  divided  in  Equino-Varus. 


A  Tibialis  Posticus.     Point  at  which  cut. 

B  Flexor  Longus  Digitorum. 

c  Tendo  Achillis.     Point  at  which  cut. 

D  Flexor  liOngns  Pollicis. 

E  Tibialis  Anticus.     Point  at  which  cut. 

F  Plantar  Fascia, 


0  Abductor  Pollicis. 

H  Extensor  Longus  Pollicis. 

1  Posterior  Tibial  Arteiy. 
H  Posterior  Tibial  Nerve. 

L  Part  of  Annular  Ligament. 
M  Saphena  Vein. 


instance  I  have  seen  the  posterior  tibial  artery  punctured  during  tlje 
division  of  this  tendon,  or  rather  in  an  attempt  to  divide  some  tense 
bands  that  lay  beneath  it ;  the  bleeding,  which  was  very  free  and  in  a  iul! 
jet,  was,  however,  readily  stopped  by  pressure,  no  bad  consequences  le- 

sulting.  The  proper 
plan  of  treatment, 
when  such  an  accident 
occurs,  is,  when  the 
artery  is  merel}"^  punc- 
tured, to  cut  it  com- 
pletely across,  and 
then  to  appi}'  firm 
pressure,  by  means  of 
a  pad  and  bandage, 
over  the  bleeding  ori- 
fice. Tamplin  states 
that  he  has  seen  no  ill 

Fig.  540.— Aveling's  Talivert.  effeCtS  folloW  this  acci- 
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dent.  If  a  circumsci'ibecl  false  aneurism  form,  it  must  l)e  laid  open,  the 
clots  turned  out,  and  the  vessel  tied.  No  extension  of  the  foot  should 
be  practised  for  some  time  in  such  cases,  lest  the  coagulum  be  disturbed. 

In  ordinary  cases  of  varus,  after  a  lapse  of  four  or  five  days,  Scarpa's 
or  Little's  shoe,  or  Aveling's  talivert  (Fig.  540),  a  most  ingenious  and 
useful  instrument,  allowing  every  movement  necessarj^  in  club-foot,  may 
be  applied  ;  or  the  foot  ma}'^  be  well  abducted  by  means  of  a  wooden 
splint,  fixed  to  the  outer  side  of  the  leg,  and  provided  with  pegs,  so 
placed  that  the  toes  can  be  drawn  up,  and  the  foot  well  turned  out,  by 
rollers  and  tapes  attached  to  them. 

Talipes  Valgus — Flat  or  Splay  Foot. — Is  the  antithesis  to  varus. 
In  it  there  is  a  tendency  in  the  first  instance  to  obliteration  of  the  arch 
of  the  instep,  so  that  tiie  sole  becomes  perfectly  flattened  ;  and,  as  the 
disease  advances,  a  tendency  to  eversion  of  the  foot  usually  takes  place 
(Fig.  541).  When  it  has  advanced  to  this  extent,  the  toes  and  anterior 
part  are  often  somewhat  raised,  so  as  to  constitute  the  variety  tei'med 
Calcaneo-valgus.  In  talipes  valgus  the  ligaments  of  the  sole  of  the 
foot,  which  bind  the  bones  together  so  as  to  form  the  arch,  are  weakened 
and  elongated,  and  the  peroneal  and  extensor  tendons  are  commonly 
tense.  In  the  more  advanced  cases,  the  foot  becomes  everted  at  the 
calcaneo-cuboid  and  astragalo-scaphoid  articulations,  and  the  head  of 
the  astragalus  projects  inwards,  being  as  it  were  partially  dislocated 
from  the  scajihoid.  This  being  pressed  upon,  is  often  a  source  of  much 
pain.  Yalgus  is  not  so  frequent  a  form  of  club-foot  as  the  other  varie- 
ties. It  commonly  affects  only  one  extremity,  being  often  met  with  in 
young  adults,  as  the  consequence  of  over-fatigue  of  the  foot  from  long- 
continued  standing,  and  from  the  habit  of  sliding  the  left  foot  in  walk- 
ing, or  twisting  it,  so  as  to  press  upon  the  inner  side.  "When  both  feet 
are  everted,  there  is  usually  knock-knee  as  well;  and  then  this  afl'ection 
is  met  with  at  a  much  earlier  period  of  life. 

Treatment. — In  the  earlier  stages  of  acquired  talipes  valgus  in  young 
adults,  more  particularly  in  young  women,  the  deformity  may  often  be 
remedied  by  putting  the  patient  under  the 
influence  of  chloroform,  forcibl^^  drawing  the 
foot  inwards  so  as  to  overcome  the  tension  of 
the  peronei  muscles,  fixing  it  in  a  Dupuj'tren's 
splint,  and  afterwards  restoring  the  arch  of 
the  foot  by  a  convex  sole  in  the  shoe. 

In  the  more  confirmed  cases,  the  treatment 
consists  in  the  division  of  the  tendons  of  the 
peroneus  longns  and  brevis,  behind  the  outer 
ankle  ;  and  of  that  of  the  extensor  communis 
on  the  dorsum.  Scarpa's  shoe  ma}^  then  be 
applied,  and  the  arch  of  the  foot  restored  by 
wearing  a  pad  under  the  sole  for  some  con- 
siderable time. 

In  Talipes  Calcaneo-valgus  the  projec-         Fig.  54i.-Taiipes  vaigus. 
tion  of  the  heel  backwards  is  obliterated,  and 

the  outer  side  of  the  foot  curved  round  towards  this,  so  that  the  little 
toe  approaches  the  point  of  the  heel.  It  is  not  a  congenital  affection  ; 
and,  as  it  commonly  arises  from  a  partially  paralysed  state  of  the  gastroc- 
nemius, the  treatment  is  not  A^er^'  satisfactory. 

Hollo"W  Club-foot As  in  the  hand,  the  interossei  not  only  move 

the  toes  laterally,  but  powerfullj'  flex  the  first  phalanges,  at  the  same 
time  that  they  extend  the  two  last. 
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In  paralysis  of  the  interossei,  and  of  the  short  flexor,  and  the  adductor 
of  the  great  toe,  the  toes  take  the  constant  position  of  a  claw,  i.  e.,  the 
first  phalanges  are  extended  upon  the  metatarsal  bones,  and  the  last  two 
phalanges  flexed  upon  the  first  under  the  influence  of  their  antagonists 
the  extensors  of  the  first  and  last  phalanges.     These  deformities  are 

often  complicated  by  paralysis  or  atrophy 
of  some  of  the  muscles  of  the  leg,  giving 
rise  to  various  forms  of  club-foot. 

There  is  a  form  of  deformity  of  the  foot, 
usually  congenital,  and  not  uncommon, 
the  origin  of  which  has  remained  un- 
known up  to  the  present  time.  This  is  a 
variety  of  club-foot  which  Duchenne  calls 
"  hollow  claw-foot,"  resulting  from  atro- 
phy or  paralj'sis  of  the  interossei,  and  of 
the  adductor  and  short  flexor  of  the  great 

top 

Fig.  542.-H0U0W  Claw-Foot.  ''"^;  . 

The  accompanying  diagram  (tig.  542) 
sliows,  1st,  that  the  first  phalanges  are  extended  almost  to  the  point  of 
being  subluxated  upon  the  head  of  the  metacarpal  bone,  whilst  the  last 
phalanges  are  flexed  upon  the  first  and  form  thus  a  claw;  2d,  that  the 
curve  of  the  plantar  arch  is  considerably  increased.  The  origin  of  this 
"  griffe  pied  creux"  is  as  follows. 

"  When  the  interosseous  muscles  are  paralysed  or  atrophied,  the  tonic 
contraction  of  the  muscles  which  extend  the  first  phalanges  and  that  of 
the  muscles  which  flex  the  last  phalanges  being  no  longer  opposed,  the 
claw-like  condition  of  the  toes  gradually  becomes  augmented.  Tiie  pos- 
terior extremities  of  the  first  phalanges  are  subluxated  upon  the  heads 
of  tlie  metatarsal  bones ;  then  the  curve  of  the  plantar  arch  becomes 
increased  and  the  plantar  fascia  shortened  ;  then  certain  articulations 
and  their  ligaments  become  deformed,  as  in  all  club-feet."  The  mechan- 
ism is  exactly  the  same  as  that  of  the"  similar  disease  in  the  hand. 

This  disease  makes  standing  and  walking  very  painful  when  too  pro- 
longed ;  for  this  reason,  that  from  the  position  of  the  toes  and  from  the 
increased  arch  of  the  foot,  the  whole  pressure  in  walking  is  borne  upon 
the  heel  and  upon  the  skin  covering  the  unnaturally  prominent  heads  of 
the  metatarsal  bones,  which  latter  becomes  tender  in  consequence,  espe- 
cially that  over  the  great  toe. 

In  the  case  from  which  the  drawing  was  made,  the  disease  was  con- 
genital, but  did  not  trouble  the  patient  till  he  was  ten  years  old.  When 
he  was  apprenticed,  a  long  walk  always  gave  him  pain,  and  at  last  he 
was  obliged  to  lay  himself  up  about  one  week  in  every  month  to  get  rid 
of  his  pains.  Both  feet  were  affected,  but  the  left  much  less  than  the 
right.  By  galvanic  examination,  irritability  was  found  to  be  entirely 
lost  in  the  right  interossei  and  very  much  diminished  in  the  left. 

The  disease  is  always  accompanied  by  a  tendenc}^  to  talipes  equino- 
varus,  "that  is  to  say,  the  flexion  of  the  foot  upon  the  leg  during  walk- 
ing is  incomplete,  and  during  this  flexion  of  the  foot  the  tibialis  anticus 
(flexor  adductor)  has  a  predominance  of  action  over  the  extensor  com- 
munis digitorum  (flexor  and  abductor  of  the  foot) ;  or  in  other  words, 
during  flexion,  the  sole  of  the  foot  is  turned  slightly  inwards  and  the 
dorsum  outwards."  However,  by  a  careful  examination,  we  find  there 
is  really  no  talipes  equinus  nor  weakness  in  the  muscle  producin<r  flex- 
ion with  abduction.     This  is  accounted  for  by  considering  the  unfavor- 
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able  conditions  in  which  the  long  extensoi*  of  the  toes  is  placed  after 
paralysis  of  the  interossei.  The  inferior  attachment  of  this  muscle  is 
upon  a  movable  point,  the  posterior  and  superior  extremity  of  the  sec- 
ond phalanx.  The  tendency  to  extension  is  counteracted  by  the  inter- 
ossei, which  serve  to  give  a  fixed  point  for  the  extensor  longus  digitorum 
to  act  from,  when  flexing  the  foot  at  the  ankle.  But  when  these  muscles 
are  paral3^sed,  the  attachment  of  the  extensor  communis  digitorum  be- 
comes very  movable,  and  we  then  see  at  the  moment  of  flexion  of  the 
foot  upon  the  leg,  that  the  first  plialauges  are  drawn  back  even  more 
than  before  upon  the  metatarsal  bones,  at  the  same  time  depressing  the 
heads  of  these  bones.  The  action  of  the  long  extensor  as  a  flexor  and 
abductor  of  the  foot  is  thus  much  weakened,  and  this  leads  to  a  predo- 
minance in  the  action  of  the  tibialis  anticus  (flexor  and  adductor  of  the 
foot),  in  consequence  of  which  a  mild  form  of  varus  is  produced  accom- 
panied by  some  raising  of  the  heel,  due  to  imperfect  flexure  of  the  ankle- 
joint. 

To  sum  up:  tliis  variety  of  hollow  foot  (pied  creux)  is  produced  by 
an  exaggerated  and  continued  action  of  the  extensors  of  the  first  pha- 
langes of  the  toes — extensor  communis  digitorum  and  extensor  proprius 
poUicis,  following  on  a  weakness  or  feebleness  of  their  antagonists — the 
interossei,  adductor,  and  short  flexor  of  the  great  toe.  Consequently 
an3'  excess  of  action  of  tliese  same  extensor  muscles,  whatever  may  be 
its  cause,  ought  to  produce  exactly  identical  results. 

The  knowledge  of  this  fact  explains  the  origin  of  the  hollowed  claw- 
foot  that  we  see  produced  in  talipes  equinus,  when  the  long  extensor  of 
the  toes  has  preserved  its  voluntary  contractility ;  and  it  would  be  as 
well  here  shortly  to  consider  the  cause  of  the  alteration  in  the  foot  in 
talipes  equinus.  As  soon  as  the  talipes  commences  to  opi)Ose  the  flex- 
ion of  the  foot  upon  the  leg,  the  opposing  muscles  act  with  increased 
vigor  to  prevent  the  deformity.  This  leads  to  an  abnormal  extension 
of  the  first  phalanges  of  the  toes  (to  which  the  extensor  longus  and  ex- 
tensor pollicis  are  attached),  and  ultimately  to  a  subluxation  of  these 
phalanges  upon  the  dorsal  surfaces  of  the  heads  of  the  metatarsal  bones. 
Every  attempt  at  flexion  then  depresses  the  heads  of  the  metatarsal  bones 
into  the  sole  of  the  foot,  so  increasing  the  plantar  arch.  This  is  most 
marked  in  the  great  toe.  The  tonic  force  of  the  antagonists  to  the  ex- 
tensors is  unable  to  withstand  the  exaggerated  action  of  the  long  exten- 
sors. 

That  the  mechanism  here  given  is  correct,  may  be  shown  by  the  fol- 
lowing fact.  In  a  well  marked  case  of  a  patient  affected  with  a  "hollow 
claw-footed  equinus"  (griffe  pied  creux  equin),  we  should  see  that  any 
attempt  to  flex  the  foot  at  the  ankle  leads  only  to  further  extension  of 
the  toes,  which  become  drawn  back  over  the  lieads  of  the  metatarsal 
bones,  pressing  them  down  and  increasing  the  arch  of  the  foot.  Hence, 
so  far  from  any  raising  of  the  extremity  of  the  foot  taking  place,  it  is 
rather  depressed. 

The  Treatment  of  this  condition  must  be  conducted  on  two  principles  : 
1.  The  stimulation  of  the  paralysed  interossei,  adductor,  and  short 
flexor  of  the  toe  by  means  of  fiiradisation  ;  and  2.  The  division  of  tlie 
tendons  of  those  muscles  which  by  their  tonic  contraction  maintain  and 
increase  the  deformity.  Those  which  I  have  usually  found  it  necessary 
to  divide  are  the  extensor  of  the  great  toe,  the  tendo  Achillis,  and  in 
addition  to  these  a  very  tight  band  of  the  inner  division  of  the  plantar 
fascia.     The  Scarpa's  shoe  that  is  used  after  the  operation  should  have 
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Congenital  Hypertrophy  of  Toes  and  Foot. 
Fig.  543. — Plantar  Aspect,     fig.  544. — Dorsal  Aspect 


hinges  across  the  middle  and  be 
provided  with  a  rack-and-piu- 
ion  movement,  so  that  the  de- 
pressed heads  of  the  metatarsal 
hones  may  be  raised  by  the  an- 
terior half  of  the  sole. 

Contraction  of  One  Toe 
is  not  of  nnfreqnent  occurrence. 
In  this  complaint  the  proximal 
l)halanx  is  either  on  its  normal 
level  or  slightly  drawn  up;  the 
two  distal  are  bent  down  at  an 
acute  angle,  the  apex  of  which 
is  foi'med  by  the  articulation  of 
the  first  with  the  second.  This 
contraction  more  commonly  affects  the  second  toe,  is  often  symmetrical 
in  the  two  feet,  and  is  frequently  a  source  of  great  inconvenience,  and 
even  permanent  lameness.  It  appears  to  be  due  to  contraction  of  tlie 
digital  prolongation  of  the  plantar  fascia,  and  is  best  remedied  by 
dividing  this  subcntaneously  opposite  the  lower  part  of  the  second  pha- 
lanx, and  then  straightening  the  toe. 

Supernumerary  and  Webbed  Toes  are  sometimes  met  with.  It 
is  comparatively  seldom,  however,  that  any  operative  interference  is  re- 
quired in  these  cases.  Should  it  be,  the  remarks  that  have  been  made 
at  pages  358  and  359,  in  reference  to  the  treatment  of  these  conditions 
in  the  hand,  are  equally  ap]ilicable  here. 

Congenital  Hypertrophy  of  the  Toes  and  Foot,  as  represented 
in  Figs.  543  and  544,  occasionally  occurs.  Tliis  malformation  is  of 
necessity  incurable. 

Weak  Ankles  not  uncommonly  occur  in  ricket}-  children  ;  the  liga- 
ments being  relaxed,  the  joints  appearing  to  be  swollen,  and  the'  child 
being  unable  to  walk  or  stand  without  great  difficulty.  In  these  cir- 
cumstances, attention  to  the  state  of  the  general  health,  douching  with 
salt  water,  with  the  application  of  an  elastic  India-rubber  bandage  round 
the  ankle,  or  the  use  of  light  iron  supports,  will  be  found  most  useful. 
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DISEASES  OF  THE  SCALP  AND  SKULL. 

The  Scalp  is  sii inject  to  all  those  surgical  diseases  that  affect  the 
common  integument  of  the  body.  But  it  is  move  than  an}^  other  part 
of  the  surface  liable  to  two  diseases,  viz.,  Atheromatous  and  Naevus 
Tumor.  These  have  already  been  so  fully  treated  of  in  Volume  I. 
(Atheroma,  p.  T19'.  and  Nsevus,  pp.  739  and  902)  that  their  description 
here  would  lead  to  needless  repetition. 

There  is  one  form  of  disease  peculiar  to  the  scalp  which  has  not  j^et 
been  mentioned,  viz.,  the  Pachydermatous  Tumor. 

Pachydermatous  Tumor  of  the  Scalp This  disease,  of  ex- 
tremely rare  occurrence,  was  first  described  by  John  Bell.  It  was  first 
named  and  fully  described  b}' 
Valentine  Mott  as  Pachyder- 
matocele, more  recentlv  by  A^ir- 
chow  as  Fibroma  Malluscum. 
The  accompanying  cut  (Fig. 
54.^),  taken  from  a  patient 
whilst  in  America,  who  was 
afterwards  successfully  opera- 
ted on  by  W.  Stokes,  in  Dublin, 
gives  a  good  representation  of 
the  disease. 

These  tumors  are  neither 
painful  nor  dangerous,  but  their 
weight  and  the  deformity  occa- 
sioned by  them  render  their  re- 
moval desirable. 

Treatment. — The  removal  of 
this  tumor  may  be  effected  by 
the  ligature  or  the  knife.  Pol- 
lock has  successfully  extirpated 
one  by  the  former,  W.  Stokes 
by  the  latter  method.  But  the  operation  is  not  without  danger.  In 
Stokes's  ease  the  haemorrhage  was  described  as  terrific,  and  had  to  be 
arrested  by  the  cautery,  nearly  costing  the  patient  his  life.  Stokes  states 
that  in  the  whole  course  of  his  experience  he  had  never  seen  such  copi- 
ous and  uncontrollable  "weeping"  hseinorrhage  ;  it  came  from  every 
point  of  the  cut  surface. 

Fungus  of  the  Dura  Mater — Sometimes  without  external  or 
apparent  cause,  at  other  times  in  consequence  of  a  blow  or  fall,  a  Fun- 


Fig.  545. — Pachydermatous  Tumor  of  Scalp. 
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goiis  Tumor  gvows  from  some  part  of  the  dura  mater,  usually  on  the  top 
of  the  head  or  one  of  the  parietal  regions.  As  it  increases  in  size,  it 
produces  absorption  of  the  skull  covering  it ;  the  bone  becomes  thin  and 
expanded,  and  crackles  like  parchment  on  pressure,  sometimes  not  being 
raised  above  its  proper  level,  but  more  usually  being  pushed  up  by  the 
pressure  of  the  growth  beneath,  which  at  last  protrudes  under  the  scalp. 
More  usually,  this  perforation  of  the  skull  is  gradual ;  but  in  some  cases 
it  would  appear  to  have  been  sudden,  tiie  first  intimation  that  the  patient 
had  of  disease  l)eing  the  presence  of  a  tumor  under  the  scalp.  When 
the  skull  is  perforated,  the  sharp  edges  of  the  circular  opening  can  be 
distinctly  felt ;  and  the  tumor  which  protrudes  pulsates  distinctly,  as 
may  be  proved  both  by  the  finger  and  the  eye. 

Symptoms. — Symptoms  of  cerebral  disturbance — double  A'ision,  loss 
of  sight,  deafness,  or  epileptic  fits,  with  fixed  pain  in  the  head — usually 
precede  for  a  considerable  time  the  external  appearance  of  the  tumor. 
In  some  rare  cases,  no  such  symptoms  have  indicated  the  existence  of 
intracranial  disease ;  and  the  first  evidence  of  the  disease  has  been  the 
sudden  protrusion  of  a  pulsating  tumor  through  the  skull.  If  the  tumor 
be  compressed,  egg-shell  cracking  of  the  expanded  and  thinned  cranial 
bones  will  be  felt,  and,  if  attempts  be  made  to  push  it  back  under  the 
bones,  giddiness,  syncope,  and  convulsions  are  produced.  As  the  dis- 
ease makes  progress,  death  from  paralysis  and  coma  supervenes. 

Treatment. — The  result  of  the  treatment  of  fungus  of  the  dura  mater 
is  not  very  satisfactory  ;  3'et,  as  the  disease  appears  to  be  almost  of 
necessity  fatal  if  left  to  itself,  something  should  be  attempted — not,  how- 
ever, until  the  tumor  has  fairly  appeared  through  the  bones.  The  scalp 
covering  it  should  be  turned  back  by  a  crucial  incision,  and  the  tumor 
exposed.  The  aperture  in  the  skull  through  which  it  is  protruded  may 
then,  if  necessary,  be  enlarged  by  the  use  of  the  trephine  or  Hey's  saw, 
so  as  to  lay  bare  the  full  extent  of  the  tumor,  which  must  then  be  care- 
fully dissected  away  from  the  dura  mater. 

Fungus  of  the  Skull  may  occur.  At  first  it  closely  resembles  the 
disease  just  described  ;  it  differs  from  this,  however,  it  being  devoid  of 
pulsation,  and  incapable  of  being  pushed  back.  It  appears  to  spring 
from  the  diplo'e  of  the  skull,  and  ma}^  probably  be  of  a  myeloid,  sarco- 
matous, or  encephaloid  character,  sometimes  secondary  to  primary 
deposits  of  a  like  nature  elsewhere.  In  other  cases  it  appears  to  be 
simply  vascular,  in  structure  resembling  the  pulp  of  a  red  gooseberr^y  or 
a  broken-down  mulberry.  In  a  case  of  this  kind,  which  I  had  an  oppor- 
tunity of  seeing  many  years  ago,  the  growth  was  successfull3''  removed 
by  B.  Phillips. 

Hernia  Cerebri,  arising  from  wound  or  ulceration  of  the  dura  mater, 
has  been  already  described  (Vol.  I.,  p.  551). 

Congenital  Hernia  of  the  Membranes  of  the  Brain  is  some- 
times met  with  in  the  form  of  Meningocele  or  of  Eneephalocele. 
In  the  former,  the  protruded  sac  is  filled  with  fluid  :  in  the  latter,  it  con- 
tains also  cerebral  substance.  The  diagnosis  between  tiiese  two  condi- 
tions is  generally  diflScult ;  and  is  of  little  practical  importance.  The 
disease  is  usually  speedily  fatal.  Z.  Laurence  finds  that,  of  39  instances 
in  which  it  occurred,  21  were  males,  18  females;  that  the  protrusion 
may  vaiy  from  the  size  of  a  pea  to  that  of  a  tumor  exceeding  the  child's 
head  ;  and  that  the  occiput  is  its  chief  seat — of  79  cases,  53  being  in  this 
situation.  The  hernia  may  occur  at  any  of  the  unossified  points  of  the 
skull ;  and  has  ev^en  been  observed,  in  a  case  described  by  Lichtenberg, 
to  protrude  from  the   base   of  the   skull   through   the   mouth.       In    6 
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instances,  the  subjects  of  this  malformation  reached  an  adult  age;  in  all 
the  remaining  cases  they  died  early,  or  were  still-born.  Surgery  offers 
little  in  these  cases  ;  though  in  one  instance  Paget  used  injection  of 
iodine  with  success  ;  and  in  another,  where  sloughing  of  a  portion  of  the 
tumor  was  taking  |)lace,  Annandale  applied  a  ligature  to  the  peduncle, 
and  removed  the  tumor,  the  child  recovering  completely  in  spite  of  an 
attack  of  measles.  In  another  case,  the  portion  of  brain  was  success- 
fully sliced  off,  the  patient  surviving. 

Tapping  the  Head. — It  occasionally  happens  in  children  afflicted 
with  acute  hj^drocephalus,  and  sometimes,  though  more  rarely,  in  cases 
of  the  chronic  form  of  the  disease,  that  the  distension  of  the  head  and 
the  compression  of  the  brain  by  the  intracranial  accumulation  of  fluid 
threaten  immediately  the  life  of  the  patient. 

In  these  circumstances,  the  only  chance  of  life  is  the  evacuation  of 
the  serum  by  tapping.  This  is  best  done  by  means  of  a  line  trochar 
pushed  in  through  the  coronal  suture,  about  midway  down.  The  point 
of  the  instrument  should  be  directed  inwards  and  backwards,  so  as  to 
penetrate  the  lateral  ventricle,  and  thus  to  evacuate  a  portion  of  the 
contained  serum.  This  should  be  done  very  graduall}^,  so  as  not  to  dis- 
turb the  circulation  through  the  brain.  After  a  modex'ate  quantity  of 
fluid  has  been  withdrawn,  the  small  aperture  should  be  closed  with  a 
strip  of  plaster,  and,  if  necessary,  an  elastic  bandage  should  be  applied 
round  the  head  so  as  to  compress  and  to  confine  the  bones :  this  is  more 
especially  necessary  in  chronic  hydrocephalus.  It  is  scarcely  necessary 
to  observe  that  the  prognosis  in  these  cases  is  not  of  a  very  favorable 
character.  In  chronic  hydrocephalus  the  operation  can  scarcely  be  ex- 
pected to  succeed,  as  all  the  structures,  osseous  as  well  as  cerebral,  have 
undergone  organic  changes.  In  the  acute  forms  of  hydrocephalus, 
immediate  relief  of  the  coma  ensues  on  the  withdrawal  of  the  fluid,  and 
there  is  just  the  possibility  of  the  evacuation  of  the  fluid  permanently 
relieving  the  compression  of  the  brain,  whilst  the  small  puncture  is  not 
likely  to  add  to  the  mischief  that  is  going  on  in  the  interior  of  the  cra- 
nium. 

DISEASES  OP  THE  EAR. 

Inflamraation  of  the  External  Ear,  Otitis,  or  Ear-ache,  is 

usually  a  rheumatic  affection  occurring  in  debilitated  individuals,  and 
is  characterised  by  intense  pain,  generally  associated  with  hemicrania ; 
a  kind  of  combination,  indeed,  of  inflammation  and  neuralgia.  This  pain 
is  much  increased  at  night,  by  warmth  of  the  bed,  and  is  generall}' 
accompanied  by  throbbing  and  noises  in  the  ear.  The  Treatment^  at 
first  antiphlogistic,  generally  and  locally,  may  advantageously,  after  a 
time,  give  place  to  quinine  and  iodide  of  potassium,  with  the  external 
application  of  aconite.  Occasionally  the  affection  runs  on  to  the  forma- 
tion of  abscess  in  one  of  the  ceruminous  follicles  of  the  meatus  externus, 
attended  by  excessively  painful  tensive  throbbing.  To  relieve  this, 
leeching,  poulticing,  and  early  lancing  will  be  required. 

Otorrhoea This  is  a  fetid  discharge  of  a  muco-purulent  character, 

usually  occurring  in  strumous  children,  especially  during  dentition,  and 
often  associated  with  enlarged  glands  under  the  angle  of  the  jaw.  It 
may  be  of  three  kinds:  1,  proceeding  simply  from  the  mucous  surface 
of  the  external  ear,  apparently  depending  on  sultacute  inflammation  of 
it;  2,  proceeding  from  the  middle  ear  through  a  perforated  membrana 
tympani,  the  mischief  extending  to  and  the  discharge  proceeding  from 
the  mastoid  cells;  3,  connected  with  necrosis  of  the  petrous  portion  of 
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the  temporal  hone,  associated  with  disease  and  destruction  of  the  tym- 
panum, and  necessarily  of  the  internal  ear.  These  discharges  are  espe- 
cially apt  to  supervene  in  measles  and  scarlatina.  Their  P?-ognoi>is  and 
Treatment  will  depend  on  tlieir  precise  seat.  When  occurring  from  the 
external  meatus  only,  however  tedious,  thej'  are  never  dangerous.  At- 
tention to  the  state  of  the  general  health  and  to  that  of  the  teeth,  with 
the  use  of  lead,  chlorinated  or  carholised  injections,  will  nsually  arrest 
them.  When  occurring  from  the  middle  ear,  througli  a  perforated  tym- 
panum, they  are  far  inore  intractable  and  also  more  serious.  Not  only 
will  hearing  be  impaired  to  a  greater  or  less  extent,  but  they  may  con- 
tinue for  an  indefinite  time,  resisting  all  means  of  treatment.  If  they 
proceed  from  the  mastoid  cells  and  the  internal  ear  they  are  far  more 
serious,  and  the  patient  is  exposed  to  a  double  danger.  The  dura  mater 
covering  the  bone  may  become  inflamed,  and  tlie  membranes  at  the  base 
of  the  brain  becoming  irritated  by  the  extension  of  the  morbid  action  to 
them,  convulsions,  coma,  and  death  usually  at  last  result.  This  is  espe- 
cially the  case  when  tlie  petrous  portion  is  the  seat  of  disease.  When 
the  mastoid  process  is  chiefly  affected,  phlebitis  of  the  sinuses  and  the 
cerebral  veins  ensues,  and  pyaemia  is  developed,  whic-h  proves  fatal. 

Special  Affections  of  the  External  Ear. — The  external  ear  is 
occasionally  the  seat  of  special  affections  ;  thus  in  idiots,  Hypertrophy 
of  this  structure  is  sometimes  met  with  ;  and  in  gouty  subjects.  Tophi, 
or  Gouty  Concretions,  are  occasion all}^  deposited  in  it.  Paget, 
Bruck,  and  Vanzetti  have  described  a  Fibrous  Tumor  that  occasion- 
ally forms  in  the  lobule  of  the  ear  from  tlie  irritation  produced  by 
piercing  it,  and  as  "  one  of  the  penalties  attached  to  the  barbarism  of 
ear-rings,"  These  tumors  are  semi-malignant,  like  the  warty  growths 
of  cicatrices  ;  and,  after  excision — their  onl}^  treatment — are  somewhat 
apt  to  return. 

Bloody  Tumors,  or  Haematomata,  are  occasionally  developed  in 
the  external  ear  of  the  insane  or  idiots.  They  may  attain  a  large  size, 
and  are  often  multiple.  Unless  they  become  inflamed,  I  think  it  better 
to  leave  them  untouched,  when  they  will  gradually  be  absorbed.  Jf 
inflamed,  they  must  be  opened. 

Concretions  in  the  Meatus We  not  uncommonly  find  that  the 

meatus  becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated, 
and  pipe-like,  or  forming  balls  and  masses  that  lie  in  contact  with  the 
membrana  tympani.  These  chiefly  occur  in  individuals  of  the  bilioso- 
phlegmatic  temperament,  and  are  a  common  source  of  temporary  deaf- 
ness among  young  people.  They  not  only  materially  impair  the  sense 
of  hearing,  but  are  very  apt  to  give  rise  to  noises  in  the  head,  and  to 
crackling  sensations  on  opening  and  shutting  the  mouth.  Their  pre- 
sence is  best  ascertained  by  examination  with  a  well-constructed  ear- 
speculum;  that  introduced  byToynbee,  of  a  double-convex  shape,  is  the 
most  useful.  The  Treatment  of  these  concretions  consists  in  softening 
the  wax  by  the  introduction  of  a  little  glj'cerine  into  the  ear  for  a  few 
nights,  and  then  repeatedly  washing  out  the  meatus  by  the  injection  of 
tepid  soap  and  water,  or  water  containing  a  little  soap-liniment,  thrown 
in  with  a  large  syringe;  as  the  fluid  regurgitates  from  the  meml)rana 
tympani,  it  will  at  length  bring  away  dark  and  hardened  ceruminous 
masses. 

Polypi  are  met  with,  situated  deeply  on  one  side  of  the  meatus. 
They  are  nsually  hard  and  fleshy  looking,  though  sometimes  soft  and 
gelatinous,  as  in  the  nose;  sometimes  pediculated,  but  at  others  situated 
on  a  broad  base.     They  produce  serious  inconvenience  by  obstructing 
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the  external  ear,  and  require  to  be  twisted  off  by  means  of  foi'ceps,  or, 
if  too  firmly  fixed  for  this,  cut  off  vvitii  scissors  or  a  wire  snare  ;  the  sur- 
face from  which  they  spring  should  then  be  touched  with  nitrate  of 
silver,  so  as  to  prevent  a  recurrence  of  the  growth. 

Thickening  of  the  Cuticle Occasionally  the  cuticle  of  the  exter- 
nal ear,  and  that  covering  the  memlirana  t3anpani,  becomes  thickened 
and  indurated,  assuming  a  dull  white  appearance:  this  condition  may 
give  rise  to  some  amount  of  deafness.  In  these  circumstances,  glyce- 
rine, citrine  ointment,  or  solution  of  nitrate  of  silver,  will  be  extremely 
useful  in  restoring  the  healthy  action  of  tlie  integument  of  the  part. 

Deafness. — It  is  not  my  intention  to  enter  into  the  general  pathology 
of  the  various  kinds  of  deafness,  nor  to  discuss  its  causes.  It  may  he 
stated  generall}^,  however,  that  it  may  arise  from  obstruction  of  the 
external  ear  from  disease;  from  ulceration  and  perforation  of  the  mem- 
brana  tympani ;  from  various  inflammatory  affections,  chiefly  of  a  sub- 
acute and  chronic  character,  of  tiie  internal  and  middle  ear;  from 
paralysis  of  the  acoustic  nerve,  either  local  or  dependent  on  cerebral 
lesions;  and  lastly,  from  obstruction  in  the  Eustachian  tube,  or  from 
disease  of  the  throat.  Toynbee  has  especially  shown  that  many  cases 
of  so-called  "nervous"  deafness,  together  with  singing,  ringing,  boiling, 
and  other  noises  in  the  head,  are  in  realitj''  dependent  upon  chronic  in- 
flammatory affections  of  the  internal  and  middle  ear;  and  that  the 
treatment  best  adapted  for  their  cure  consists  in  constitutional  and  local 
means  of  an  alterative  and  antiphlogistic  character. 

DISEASES    OF    THE    NOSE    AND    CHEEKS. 

Chronic  Catarrh,  in  the  form  of  a  thin  watery  mucous  dischai-ge, 
Insting  for  many  months,  is  occasionally  met  with,  more  particularly  in 
young  women,  independentl}-  of  any  structural  disease  of  the  mucous 
membrane.  The  Treatment  of  this  affection  consists  in  the  emploj'ment 
of  tonics  and  means  calculated  to  strengtiien  the  sj'stem  generally,  and 
the  local  application  of  astringents,  such  as  tannin,  chloride  of  zinc,  etc. 
But  under  any  plan  of  treatment  this  aiiection  is  apt  to  prove  re- 
bellious. 

A  very  Fetid  Discharge  from  the  nose  will  occasionally  occur  in 
delicate  and  unhealthy  cliildren  whik^  cutting  tlieir  teeth,  and  may  con- 
tinue for  several  years.  It  is  not  attended  by  ulceration  of  the  mucous 
membrane,  but  appears  to  be  due  to  some  modification  of  the  nasal 
mucus,  connected  with  protracted  and  faulty  dentition.  The  Treatment 
sliould  be  directed  rather  to  the  teetli  and  stomach  than  the  nose. 

Epistaxis,  or  bleeding  from  the  nose,  is  ver}'  common  in  children 
and  in  young  people  about  the  age  of  puberty,  more  particularh^  in  girls, 
antecedently  to  the  menstrual  period  ;  it  may  either  be  active  or  passive, 
but  is  most  usually  dependent  on  congestion  of  the  mucous  membrane. 
But  in  the  adult  it  is  more  serious,  and  it  may  tlien  be  associated  with 
and'  dependent  on  two  very  opposite  conditions — either  on  a  state  of 
plethora  with  tendenc}^  to  cerebral  congestion,  or  on  an  antemic  and 
cachectic  state,  in  which  the  blood  is  thin,  and  does  not  coagulate 
readily.  In  the  first  condition  the  epistaxis  is  often  connected  with 
congestion  of  the  liver,  and,  when  occurring  in  the  young  and  plethoric 
it  is  often  a  salutary  relief  to  the  system.  But  when  occurring  in 
cachectic  and  anemic  people,  more  particularly  in  persons  advanced  in 
years,  it  becomes  of  very  serious  moment;  and  in  such  circumstances 
the  loss  of  blood  may  be  so  continuous  and  copious  that,  unless  active 
means  be  adopted,  a  fatal  termination  may  ensue,  the  haemorrhage  being 
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truly  arterial.  When  epistaxis  proves  fatal,  it  is  by  its  constant  recur- 
rence. In  these  cases,  I  believe,  the  nasal  luiemorrhage  is  always  asso- 
ciated with  a  broken-down  and  unhealthy  state  of  the  blood,  dependent 
upon  chronic  visceral  mischief,  especially  disease  of  the  kidne3S  and 
liver.  The  worst  and  most  intractable  cases  that  I  have  seen  have  been 
connected  with  hepatic  disease  and  jaundice. 

Ti-eatment. — Epistaxis  must  not  be  treated  simply  as  a  local  disease 
of  the  nose.  It  is  usually  only  a  symptom  of  some  constitutional  con- 
dition that  requires  remedying  before  the  haemorrhage  can  be  expected 
to  cease.  Hence  it  is  of  the  first  importance  to  treat  on  ordinary  medi- 
cal principles  those  states  of  plethora  or  cachexy  with  which  it  may  be 
associated,  or  those  conditions  of  disease  of  liver  or  of  kidney  that  are 
met  with  in  persons  suffering  from  it. 

In  young  people,  otherwise  healthy,  and  in  slighter  cases,  epistaxis 
may  commonly  be  arrested  by  the  employment  of  ordinary  domestic 
means,  such  as  the  application  of  cold  to  the  nape  of  the  neck  and  fore- 
head;  and  its  return  may  be  prevented  by  the  use  of  purgatives,  or  by 
attention  to  the  proper  regulation  of  the  menstrual  function. 

In  plethoric  adults  the  flow  should  not  be  too  suddenly  checked. 
Should  it  prove  very  abundant,  dry  cupping  between  the  shoulders,  and 
the  application  of  an  ice-bag  to  the  forehead,  with  rest,  will  be  required. 

In  ancemic  and  cachectic  subjects,  and  in  old  people,  the  hseraorrhage  is 
often  attended  by  dangerous  consequences,  and  requires  the  use  of  active 
measures  for  its  suppression.  In  these  cases  the  following  plan  should 
be  adopted.  The  head  should  be  raised,  an  ice-bag  applied  to  the  fore- 
head, complete  rest  and  quietude  enjoined,  and  gallic  acid  in  ten-grain 
doses,  or  iialf-drachm  doses  of  the  tincture  of  ergot,  administered  at 
frequent  intervals.    Should  the  bleeding  still  be  profuse  and  continuous. 


Fig.  546.— BeUocq's  Sound. 


Fig.  547.— Diagram  of 'Plugging  the  Nostril  by  means  of 
Bellocq's  Sound. 


the  interior  of  the  nose  may  be  sponged  out  with  a  solution  of  perchlo- 
ride  of  iron  or  tannin.  If  this  do  not  suffice,  it  will  become  necessary 
to  plug  one  or  both  nostrils.  This  is  best  done  b}^  means  of  a  plug  of 
prepared  sponge,  having  a  quill  or  a  piece  of  gum  catheter  passed  through 
it  for  breathing  purposes,  and  soaked  in  a  solution  of  perchloride  of  iron. 
Should,  however,  the  haemorrhage  still  continue,  the  blood  forcing  its 
way  backwards  into  the  throat,  or  perhaps  being  swallowed,  the  posterior 
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naves  require  to  be  plnggerl  as  well.  This  is  best  clone  by  carrying  a 
long  piece  of  strong  whip-cord  along  the  floor  of  the  nose  through  the 
posterior  nares  into  the  pharynx,  by  means  of  Bellocq's  sound  (Fig.  546), 
or,  if  this  be  not  at  hand,  by  threading  the  cord  through  an  elastic 
catheter,  and  carrj^ing  this  into  the  pharynx,  then  seizing  the  cord  as  it 
appears  behind  the  soft  palate,  and  drawing  it  forwards  into  the  mouth, 
at  the  same  time  that  the  catheter  is  taken  out  of  the  nostril.  In  this 
way  the  string  will  pass  through  the  nose,  round  the  back  of  the  soft 
palate,  into  and  then  out  of  the  mouth  (Fig.  547).  To  the  centre  of  the 
piece  of  string  that  hangs  out  between  the  lips,  a  plug  of  lint,  about  the 
size  of  the  first  joint  of  the  thumb,  or  better  still,  a  piece  of  compressed 
sponge,  should  be  firmly  tied  ;  this  is  then  drawn  up  into  the  i)osterior 
nares  by  pulling  on  the  end  of  the  ligature  that  hangs  from  tlie  nose, 
being  guided  in  its  passage  behind  the  palate  by  the  fingers  introduced 
into  the  mouth.  When  the  bleeding  has  ceased,  it  may  readily  be  with- 
drawn by  means  of  the  string  that  hangs  out  of  the  mouth.  As  the 
epistaxis  is  verj'  apt  to  recur,  it  is  a  wise  precaution,  when  the  plug  is 
removed  from  behind  the  palate,  to  leave  a  loop  of  string  in  the  nose 
and  mouth,  which  may  be  knotted  and  fixed  by  a  slip  of  plaster  behind 
the  ear.  In  this  way  the  plug  may,  if  occasion  occur,  be  readily  replaced 
without  the  necessity  of  re-introducing  the  sound  or  catheter  through 
the  nose,  which  is  often  a  troublesome  operation. 

Chronic  Thickening  of  the  Schneiderian  Membrane The 

mucous  membrane  of  the  nose  is  not  unfrequently  chronically  inflamed, 
especially  in  strumous  children;  that  portion  of  the  membrane  covering 
the  turbinate  bones  becoming  thick,  soft,  and  vascular,  and  projecting 
like  a  broad  fringe  from  their  surface.  It  is  usually  of  a  bright  red 
color,  and  covered  with  muco-pus.  This  swelling  at  all  times  produces 
snuffling  and  a  peculiar  intonation  of  voice,  but  increases  in  wet  weather, 
and  then  may  become  so  great  as  seriously  to  obstruct  the  breathing. 

The  Treatment  consists  in  attention  to  the  general  health  ;  more  spe- 
cially to  the  eradication  of  the  strumous  diathesis.  Much  benefit  may 
also  be  derived  from  the  local  application  or  injection  of  astringents,  as 
a  strong  solution  of  the  nitrate  of  silver  applied  by  means  of  a  camel's- 
hair  brush,  and  sulphate  of  zinc  and  oak-bark  lotions  snuff"ed  up,  or  in- 
jected by  means  of  a  proper  syringe.  In  many  instances,  when  the  dis- 
ease occurs  in  strumous  children,  change  of  air  will  effect  the  greatest 
amount  of  benefit. 

Abscess  occasionally  forms  either  on  the  mucous  membrane  or  on 
the  septum,  and  thus  may  lead  to  necrosis  of  the  cartilages  and  bones, 
separation  of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and 
great  deformity.  These  various  forms  of  abscess,  followed  by  necrosis, 
are  commonly  syphilitic,  and  then  are  associated  with  ulcers  and  a  foul 
and  foetid  discharge,  which  has  a  tendency  to  cake  upon  their  surface, 
forming  dark  and  rugged  crusts,  and  constituting  the  different  kinds  of 
Ozsena.  The  septum  ma}^  be  the  seat  of  chronic  ulceration  consequent 
upon  the  irritation  of  decayed  teeth,  producing  disease  of  the  antrum, 
and  escape  of  morbid  secretion  from  this  into  the  cavity  of  the  nose. 

The  Treatment  of  these  conditions  must  be  conducted  by  the  local 
application  of  nitrate  of  silver,  black  wash,  and  the  chlorinated  lotions; 
the  general  treatment  consists  usually  in  the  administration  of  the  di- 
lute mineral  acids,  iodide  of  potassium,  and  sarsaparilla. 

Ulcers  and  Fissures,  of  a  less  serious  character,  though  very  painful 
and  chronic,  often  occur  at  tlie  angle  of  the  ala  and  septum,  or  between 
the  ala  and  tip.     Their  Treatment  consists  in  touching  them  from  time 
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to  time  with  nitrate  of  silver,  or  in  the  application  over^'  night  of  white 
precipitate  or  citrine  ointment;  at  the  same  lime  that  the  general  health 
is  attended  to,  cachexy  removed,  and  tlie  strength  restored,  by  the  ad- 
ministration of  iron,  bark,  and  sarsaparilla. 

Necrosis  not  unfrequently  occurs  in  the  loose  bony  structures  lying 
in  the  nasal  foss*  or  in  the  nasal  bones  themselves.  In  these  cases  the 
septum  nasi  participates  in  the  morbid  action,  and  commonly  separates 
or  is  perforated. 

Necrosis  may  occur  in  these  situations  either  as  the  result  of  syphilis, 
the  abuse  of  mercury,  or  from  external  injury.  I  have,  however,  seen 
cases,  more  particularly  in  women  and  children,  which  are  not  referrible 
to  au}^  of  these  causes,  or  indeed  to  any  other  external  exciting  cause, 
and  in  which  scrofula  was  probably  the  occasion  of  the  disease. 

The  presence  of  the  necrosis  may  be  suspected  from  the  great  fcetor 
that  infects  the  breath. — the  characteristic  odor  of  dead  bone  being 
emitted,  but  in  an  excessive  degree  ;  and  its  existence  may  always  be 
positively  determined  by  exploration  of  the  nasal  cavities  with  a  probe. 

The  Treatment  is  simple,  and  must  be  conducted  on  ordinary  medical 
and  surgical  principles.  If  the  general  health  be  impaired,  or  if  the 
disease  be  specific,  appropriate  alternative  constitutional  treatment  must 
be  adopted.  The  foetor  may  be  lessened  by  the  injection  or  snuffing  up  of 
disinfecting  liquids,  more  particularly  the  chlorides  and  permanganates. 
So  soon  as  the  bone  is  loosened,  it  must  be  extracted  with  polypus- 
forceps,  coming  away  in  soft  black  crumbling,  offensive  masses.  There 
is  often  abundant  hjiemorrliage  after  this  extraction,  but  I  have  never 
had  serious  trouble  given  in  these  cases  ;  plugging  may  possibly  be  re- 
quired if  cold  do  not  arrest  the  bleeding. 

Lipoma  is  a  chronic  hypertrophy  of  the  cutaneous  and  suI)cutaneous 
structures,  and  of  the  areolar  tissue  of  the  nose,  forming  a  large  reddish- 
blue,  vascular-looking,  soft,  ti'emulous,  and  lobulated  mass,  enveloping 
the  end  of  the  nose,  and  producing  excessive  deformity  of  it.  There  are 
all  degrees  of  this  disease,  from  mere  clubbing  of  the  end  of  the  organ, 
to  the  formation  of  a  set  of  [)endulous  lobular  tumors  attached  to  it. 
The  sebaceous  glands  and  crypts  appear  to  be  the  structures  chiefly  im- 
plicated in  this  disease.  The  patient's  appearance  may  be  greatly  im- 
proved by  the  removal  of  these  growths.  This  may  be  done  readily 
enough  by  making  an  incision  down  the  mesial  line  to  the  alar  cartilages, 
and  then  dissecting  the  lipoma  off  these  on  each  side;  especial  care, 
however,  being  taken  in  doing  this  not  to  encroach  upon  the  nostril. 
This  is  best  avoided  by  directing  an  assistant  to  keep  his  finger  in  it 
while  the  dissection  is  being  prosecuted,  so  that  he  may  warn  the  Sur- 
geon of  the  too  near  approach  of  the  knife.  The  surface  is  then  left  to 
granulate  and  cicatrise. 

Lupus  and  Epithelial  Cancer The  nose  is  frequently  the  seat 

of  Lvpiis  and  various  forms  of  Epithelial  Cancer^  many  of  the  deformi- 
ties ot  this  feature  being  referrible  to  this  affection  ;  indeed,  lupus  may 
be  looked  upon  as  almost  specially  affecting  this  organ,  destroying  one 
or  both  ala?,  the  columna,  or  perhaps  the  whole  of  the  nose.  The  conside- 
ration of  the  nature  and  treatment  of  these  affections  in  this  situation 
presents  notliing  special  (see  Chapter  xxxvii.  Vol.  I.):  but  the  cure  of 
the  deformities  induced  by  tiiem,  which  is  full  of  interest  to  the  Sur- 
geon, will  be  considered  in  detail  when  we  speak  of  the  plastic  opera- 
tions that  are  practised  on  the  face. 

Polypus. —  Tumors  of  very  different  structures  and  composition  are 
met  with  in  the  nostrils;  and  to  all  of  these  wliich  possess  the  common 
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characters  of  being  pendulous  and  blocking  up  these  passages,  the  term 
Polypus  is  given.  Thus  Surgeons  commonly  speak  of  the  Benign^  the 
Soft,  the  Gelatinous,  or  Mucous  Polyp,  as  well  as  the  Sarcomatous  or 
Fleshy,  and  the  MalignarH  Polyp.  Tlie  term,  however,  should  properly 
be  confined  to  a  soft  and  pendulous  mucous  growth  ;  the  fleshy  and 
malignant  polypi  being  mere  varieties  of  fibrous  myeloid  or  encephaloid 
tumors,  springing  from  tlie  bones  in  the  nasal  fossae,  or  from  tlie  etii- 
moidal  and  sphenoidal  cells. 

The  true  Mucous  Nasal  Polyp  is  a  soft,  moist,  gelatinous  tumor, 
of  a  gre3'ish-3'ellow  color  when  lodged  in  the  nasal  fossse ;  but  when  it 
descends  into  the  anterior  nares,  or  beyond  them,  and  is  exposed  to  the 
air,  it  becomes  of  a  reddish-brown  or  purple  tint,  and  somewhat  shriv- 
elled on  the  surface.  It  is  usually  lobulated,  pedunculated,  or  bottle- 
shaped  ;  and  not  very  vascular  except  at  the  root,  where  it  is  permeated 
by  largish  thin-walled  vessels  that  bleed  freely  on  the  slightest  touch. 
In  structure  it  is  homogeneous,  and  composed  of  the  elements  of  mu- 
cous membrane,  covered  by  ciliated  epithelium,  the  cilia  of  wliich  may 
often  be  seen  under  the  microscope  in  active  movement  after  the  removal 
of  the  growth.  Occasionally  polypi  are  found,  growing  from  the  lower 
part  of  the  nares,  covered  with  tessellated  epithelium.  The  tumor  may 
grow  from  any  points  of  tlie  surface  of  the  turbinate  and  ethmoid  bones, 
and  has  indeed  occasionally,  though  very  rarely,  been  observed  to  pro- 
ject into  the  nose  from  the  frontal  sinuses  and  antrum.  Most  frequently 
it  grows  from  the  inferior  spongj^  bone  towards  the  outer  side  of  the 
nostril,  sometimes  from  the  roof  of  the  nares,  but  never  from  the  sep- 
tum. The  polypi  are  usually  numerous  and  of  all  sizes  ;  as  they  increase 
they  commonly  extend  forwards  into  the  anterior  nares,  but,  when  large, 
they  may  be  seen  to  reach  into  the  posterior  fauces,  hanging  down  be- 
hind the  palate. 

Symptoms. — The  symptoms  occasioned  by  the  presence  of  nasal  polypi 
depend  on  their  interference  with  respiration  and  speech,  and  on  the 
visual  changes  whicli  they  occasion.  The  respiration  through  tlie 
affected  nostril  is  impeded,  the  patient  being  unable  to  blow  through  it 
when  directed  to  do  so,  and  his  speech  is  thick  and 
nasal.  There  are  snuffing  and  mucous  discharge  from 
the  nostril:  and  all  these  s^'mptoms  are  vvorse  in  damp 
than  in  dry  weather.  On  examining  the  interior  of 
the  nose,  by  opening  the  nostril  widely  with  the  for- 
ceps or  nasal  speculum  (Fig.  548),  and  then  direct- 
ing the  patient  to  blow  down,  the  lower  end  of  the 
polyp  may  be  distinctly  seen,  and,  if  large,  will  de- 
scend to  a  level  with  or  even  beyond  the  nasal  aper- 
ture. By  the  introduction  of  a  probe,  the  size  and 
extent  of  the  tumor,  together  with  the  position  of  its 
pedicle,  may  be  readily  ascertained.  As  it  grows,  it 
impresses  changes  on  the  sliape  of  neighlioring  bones, 
producing  expansion  and  flattening  of  the  nose;  it 
induces  caries  of  the  sp(jngy  bones  ;  and,  interfering 
with  the  flow  of  tears  down  the  nasal  duct,  occasions 
a  watery  state  of  the  eyes,  which,  together  with  the 
change  of  shape  in  the  features,  and  the  peculiar  cha- 
racter of  voice  and  respiration,  enables  the  Surgeon  at 
once  to  recognise  the  nature  of  his  patient's  disease. 
Polypi  chiefl}'^  occur  in  young  adults  after  the  age  of 
VOL.  II. — 25 


Fig.  5-18. 
Nasal  Speculum. 
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puberty:  but  they  are  not  unfrequently  met  with  at  later  periods  of 
life. 

Their  Causes  are  very  obscure.  Most  commonl}*  they  are  referred 
either  to  a  blow  or  to  a  prolonged  catarrh.  They  are  more  common  in 
women  than  in  men. 

Diagnosis. — 1.  Mucous  nasal  poljqji  may  be  distinguished  from  chronic 
thickening  of  the  mucous  membrane  covering  the  spongy  hones.,  by  the 
absence  in  tlie  latter  of  any  pedunculated  growth  around  which  a  probe 
can  be  passed,  by  the  florid  red  character  of  the  thickened  membrane, 
and  by  the  fact  that  the  subjects  of  this  thickening  are  almost  invafiably 
strumous  chiUlren.  2.  In  abscess  of  the  septinn,  the  history  of  the  case, 
and  the  fact  of  the  polyp  never  being  attached  to  this  part  of  the  nose, 
will  establish  the  diagnosis.  3.  There  is  a  peculiar  malformation,  consist- 
ing in  a  demation  of  the  septum  to  one  side,  that  may  at  first  be  a  little 
puzzling;  but  here  the  examination  of  both  nostrils,  and  the  discover3^ 
of  a  depression  of  one  side  of  the  septum  corresponding  to  the  projection 
on  the  other,  will  reveal  the  true  nature  of  the  case.  4.  T^\\q  fibrous  and 
malignant  tumors  of  the  nostril  will  be  found  to  differ  sufficiently  in  con- 
sistence and  appearance  from  the  ordinary  polypi  to  prevent  their  being 
confounded  with  them  in  many  cases;  yet  in  some  instances  much  care 
will  be  required  in  coming  to  a  definite  opinion  as  to  their  true  nature. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  pol3^pi 
is  of  rare  occurrence.  I  have,  liowever,  seen  one  case  in  which,  after 
the  assiduous  use  of  chloride  of  zinc  injections,  a  very  copious  discharge 
of  large  slougli_y  polypoid  masses  took  place  from  one  nostril  which  had 
been  blocked  up  by  them  for  many  months  previously,  and  from  which 
they  had  even  descended  into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with 
forceps;  occasionally,  but  rarel}",  when  they  are  very  large,  with  a  broad 
base,  and  especially  when  they  extend  into  the  throat,  they  require  the 
application  of  the  ligature.  In  removing  these  growths  b}^  the.  forceps., 
instruments  of  good  length  but  very  slender  construction  should  be  used, 
— those  generally  sold  are  too  tliick ;  the  interior  of  the  blades  should  be 
properly  serrated,  and  have  a  longitudinal  groove,  so  that  the  root  of 
the  tumor  may  be  tightly  grasped.  The  patient  should  be  made  to  sit 
on  a  rather  low^  chair ;  and,  as  thei'e  is  generally'  a  good  deal  of  bleeding, 
a  towel  should  be  pinned  over  his  clothes,  and  a  basin  placed  before  him 
to  receive  the  blood  and  expectorated  matters.  The  Surgeon  then,  hav- 
ing ascertained  by  the  introduction  of  a  probe,  or  by  means  of  the  blades 
of  the  forceps,  the  situation  of  the  pedicle  of  the  polyp,  grasps  this  firmly 
and  pulls  it  off  with  a  twisting  movement  of  the  hand.  He  proceeds  in 
this  manner,  twisting  off  rather  than  pulling  away  pol^-p  after  polyp, 
until  the  whole  of  the  nostril  is  cleared,  which  may  be  ascertained  by 
examination,  and  b}^  directing  the  patient  to  compress  the  sound  and  to 
blow^  through  the  affected  side  of  the  nose.  The  bleeding,  which  is  often 
very  free,  stops  on  the  application  of  cold  water.  At  about  the  end  of  a 
fortnight  the  patient  should  be  examined  again,  as  it  not  unfrequently 
happens  that  small  polypi,  which  had  been  prevented  from  descending 
into  the  nares  by  the  presence  of  the  larger  ones,  now  come  down  and 
require  removal.  These  procedures  must  lie  iiad  recourse  to  from  time 
to  time,  until  all  tendency  to  fresh  formations  of  this  kind  has  ceased. 

The  ligature  is  chiefly  required  for  those  polypi  that  pass  into  the 
pharynx  through  the  posterior  nares.  The}^  ma}'  best  be  tied  by  passing 
a  loop  of  strong  whipcord,  by  means  of  a  double  cannula,  through  the 
nose  ;  and  then,  after  expanding  the  noose  round  the  tumor  in  the  thront, 


MALIGNANT    NASAL    TUMORS  387 

and  making  it  grasp  its  pedicle,  knotting  it  tiglitly.  In  some  instances 
the  polypi  attain  a  great  size,  producing  absorption  of  tlie  nasal  bones, 
and  of  the  nasal  process  of  the  superior  maxilla.  In  such  cases  it  may 
be  necessary,  in  order  to  extract  them,  to  slit  up  the  nose,  and  clip  away 
with  forceps  the  osseous  surface  from  which  they  spring. 

Naso-pharyngeal  Tumors — When  the  tumor,  more  especially  if 
fibrous  or  fibro-plastic,  hangs  down  in  the  [)harynx  behind  the  soft 
palate,  its  pedicle  may  be  ligatured  by  conveying  a  thread  through  the 
nostril  b^'  means  of  a  Bellocq's  sound,  and  attaching  to  this  a  loop  of 
silver  wire,  which,  as  it  is  withdrawn  through  the  nostril,  embraces  tlie 
base  of  the  tumor.  Tlie  noose  may  then  be  tightened  by  twisting  up 
the  ends  of  the  wire,  or  by  running  a  silver  cannula  along  them. 

The  intranasal  fiin-ous  tumor  (sarcomatous  or  fleshy  polypus)  is 
usually  attaclied  to  the  posterior  part  of  the  nasal  septum,  descending 
to  the  i)harynx.  It  is  globular,  smooth,  firm,  and  has  little  disposition 
to  bleed  or  ulcerate.  It  may  grow  to  a  large  size,  extending  into  the 
throat,  and  perhaps  finding  its  way  from  the  nose  into  situations  where 
it  is  little  expected.  Thus  it  has  been  met  witli  in  the  pterygo-niaxillary 
fossa,  and  has  been  known  to  pass  into  the  orbit  through  a  hole  in  its 
inner  wall.     (See  also  Chapter  LVII.) 

Malignant  Nasal  Tumors — There  is  a  remarkable  and  as  yet 
undescribed,  and  to  me  inexplicable,  connexion  between  the  ordinary 
benign  nasal  polypus  and  tumors  of  a  sarcomatous,  myeloid,  or  cancer- 
ous character,  developing  as  a  sequence  of  the  extraction  of  the  polyp 
in  the  large  cavities  and  interosseous  fissures  in  the  vicinity  of  the  nares. 
1  have  several  times  seen  in  children  and  young  adults  tumors  of  the 
above-mentioned  character  develo[)ing  rapidly  in  the  orbit,  the  sphe- 
noidal cells,  or  behind  the  superior  maxilla,  after  the  extraction  of  per- 
fectly and  anatomically  benign  nasal  polj'pi.  Tlie  questions  to  be  solved 
are  tliese: — Are  these  tumors  the  result  of  the  irritation  of  tlie  opera- 
tion of  extraction  ?  or  are  they  the  primary  disease  lying  concealed  and 
undeveloped  in  the  deep  cavities  of  the  face,  the  benign  nasal  polyp 
being  secondary  in  reality,  though  more  apparent,  and  consequent  on 
the  irritation  set  up  by  the  graver  and  yet  latent  tumor?  In  whatever 
way  future  investigators  may  answer  this,  the  fact  remains  certain,  that 
a  connexion  does  exist  between  the  two  forms  of  disease.  I  have  several 
times  observed  it. 

Tumors  of  rapid  growth,  malignant  in  their  course  (sometimes  called 
malignant  p(jlypns),  either  epithelial,  encephaloid,  or  fibro-plastic,  occa- 
sionall}^  form  primarily  in  the  middle  or  posterior  nares.  They  grow 
rapidly,  witli  great  expansion  of  the  bones,  mucii  discharge,  often  in- 
tense tensive  pain,  and  bleeding,  the  hfemorrliage  being  often  excessive. 
They  attack  children  and  persons  advanced  in  life.  A  tumor  of  this  kind 
may  be  developed  in  different  situations.  Thus,  in  some  cases,  it  extends 
into  tlie  pharynx  beliind  the  soft  palate;  in  others  it  has  a  tendency  to 
press  against,  absorb,  and  protrude  through  the  nasal  or  lachrymal 
bones,  occasioning  obstruction  of  the  nostril,  divergence  and  protrusion 
of  the  eyebnll,  with  disturbance  of  vision,  and  severe  neuralgic  pains  in 
the  head  and  face.  A  soft  elastic  tumor  that  projects  at  the  inner  side 
of  the  orbit,  extending  into  the  nose  and  some  little  distance  down  upon 
tlie  cheek,  alisorbing  and  destroying  the  bones  on  which  it  lies,  and 
giving  rise  to  secondary  deposits  under  the  angle  of  the  jaw,  will  soon 
show  its  true  nature.  These  diseases,  especially  when  occurring  in 
young  peo|)le,  speedily  prove  fatal.  Death  may  occur  in  various  ways, 
according  to  ihe  iiatiiio  of  the  growth,  and  the  direction  of  its  develop 
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ment;  by  exhaustion  from  hsemorrliage  ;  by  tlie  implication  of  the  brain 
and  its  membranes;  by  asphyxia;  or  by  constitutional  cachexy. 

Treatment. — It  is  seldom  tliat  an^'thing  very  etf'ectnal  or  permanent 
can  be  done  b}^  operation  ;  and  it  sliould  be  borne  in  mind,  tliat  some  of 
the  malignant  growths  whicli  project  into  the  nostrils  take  their  origin 
from  the  sphenoidal  or  ethmoidal  cells,  or  even  from  within  the  cranium, 
and  that  tiie  nasal  portion  is  only  the  external  protrusion,  as  it  were,  of 
a  deeply  seated  tumor.  Should  the  tumor  be  slow  in  its  growth,  with  an 
al)sence  of  secondary  deposits,  the  Surgeon  may  endeavor  to  extirpate 
it  bj'  laying  open  the  side  of  the  face  freely,  making  an  incision  from  the 
inner  angle  of  the  eye  down  the  side  of  the  nose,  and  then  across  the 
cheek,  dissecting  up  this  triangular  flap,  cutting  across  the  superior 
maxilla  above  the  line  of  the  alveoli,  with  a  narrow-bladed  saw  and  cut- 
ling  pliers,  and  then  in  a  similar  way  into  the  orbit  beyond  and  through 
the  nasal  bones,  and  the  nasal  process  of  the  superior  maxilla  above  the 
tumor,  and  thus  extirpating  the  growth.  In  this  operation  there  is  often 
free  bleeding,  which  may  be  arrested  l)y  the  actual  cautery,  and  l)y  pled- 
gets of  lint  soaked  in  the  perchloride  of  iron,  which  have  the  additional 
advantage  of  destroying  any  portions  of  the  tumor  left  beliind  in  the 
irregular  and  cellular  cavities  of  this  region. 

Naso-Orbital  Tumors  are  growths  that,  commencing  in  the  poste- 
rior part  of  the  nasal  Ibssa  or  in  the  ethmoidal  cells,  ])ei'forate  eventu- 
ally the  thin  inner  wall  of  the  orbit  and  expand  into  the  interior  of  that 

cavity,  displae-ing  the  eye  forwards, 
downwards,  or  outwards,  in  two,  some- 
times in  all  three  of  these  directions. 
Yision  is  often  but  little  if  at  all  dis- 
turbed. The  nostril  on  the  affected  side 
IS  blocked  up  b}^  a  polypoid  growth. 
But  the  outline  of  the  superior  maxilla 
and  of  the  hard  palate  is  normal,  no  pro- 
jection of  the  bone,  in  whole  or  in  part, 
being  perceptible.  ]n  fact,  tiie  disease 
and  the  deformity  produced  by  it  occu- 
pies a  part  of  the  face  which  is  above  a 
horizontal  line  drawn  across  the  cheek 
on  a  level  with  the  upper  or  orbital  bor- 
der of  the  su))erior  maxilla.  The  dis- 
ease always  commences  primarily  in  the 
nose  or  in  the  cavities  contiguous  to  it. 
The  extension  into  the  orbit  may  not 
occur  for  many  months  after  its  primary  development. 

It  occurs  at  all  periods  of  life,  from  early  childhood  to  commencing 
old  age. 

At  first  it  may  present  the  ordinary  characters  of  benign  nasal  polj^- 
pus.  This  is  removed,  occurs  lapidly,  is  again  removed,  with  much 
hemorrhage,  and  then  the  orbital  implication  is  developed. 

The  Diagnosis  of  the  naso-orbital  from  the  naso-pharyngeal  tumor 
may  be  made  b^^  observing  the  displacement  of  the  eyeball  and  absence 
of  all  tumor  behind  the  soft  palate  in  the  first  case ;  whilst,  in  the  other, 
the  naso-pharyngeal,  the  orbit  is  intact,  while  the  upper  part  of  the 
pharynx  is  occujned  by  a  morbid  growth,  and  the  superior  maxilla  is 
possibly  pushed  bodil}'  forwards  or  to  one  side.  In  the  naso-orbital 
tumor,  the  deformity  is  above  the  horizontal  line  of  the  upper  edge  of 
the  superior  maxilla;  in  the  naso-pharyngeal,  it  is  below  this. 


fig.  549.— Naso-Orbital  Tumor. 
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The  nature  of  the  tumor  A-aries.  It  is  usually  a  large  or  small  spindle- 
called  sarcoma,  but  it  may  be  truly  cancerous. 

Treatment. — The  operation  for  the  removal  of  naso-orbital  tumor  may 
be  done  as  follows.  An  incision  should  be  made  from  the  nasal  process 
of  the  superior  maxilla  directly  down  along  the  side  and  round  the  ala 
of  the  nose,  so  as  to  open  the  nasal  cavity.  The  soft  parts  on  the  orbi- 
tal side  of  this  cut  are  then  dissected  down  into  the  orbit.  One  blade  of 
a  cutting  piece  being  passed  into  the  nose,  the  nasal  bone  is  cut  through 
directly-  upwards  along  its  outer  border.  An  oblique  cut  upwards  should 
then  be  made  across  the  upper  and  inner  part  of  the  superior  maxilla 
deepl}'  into  the  orbit,  the  cut  bones  widely  separated,  and  the  nose 
turned  completely  over  to  the  sound  side  of  the  face.  The  tumor  at  the 
nasal  side  of  the  orbit  may  now  be  felt,  the  e,ve  being  held  to  tlie  outer 
side  and  protected  with  a  retractor,  without  its  capsule  being  opened. 
The  orbital  tumor  may  now  be  enucleated  with  the  finger  and  curved 
scissors.  The  nostril  is  tlien  cleared  by  means  of  polypus-forceps.  The 
bleeding  should  be  arrested  by  plugging ;  and,  after  all  the  morbid  growth 
has  been  fairly  extirpated,  the  nose  should  be  pushed  back  and  moulded 
into  shape.  The  soft  parts  are  then  brought  together  with  a  few  points 
of  suture.  Care  must  be  taken  in  this,  as  in  all  similar  operations,  that 
blood  does  not  find  its  waj'  into  the  trachea. 

But  occasionally  the  disease  has  extended  into  the  integuments  at  the 
inner  angle  of  the  eye.  Then  the  operation  becomes  more  complicated. 
The  following  cases,  operated  on  by  me  at  University'  College  Hospital, 
are  good  illustrations  of  this  operation. 

The  first  case  was  one  of  the  most  marked  epithelial  character,  spring- 
ing deeply  from  the  ethmoidal  cells,  passing  out  through  the  lachrymal 
bone  "and  the  orbital  plate  of  the  superior  maxilla  into  the  orbit,  blocking 
up  the  right  nostril,  and  extending  some  way  down  the  cheek,  overh'ing 
the  superior  maxilla.  It  was  growing  rapidly  in  a  woman  44  years  of 
age,  and  required  extensive  removal  of  the  bony  structures  in  the  situa- 
tion from  which  it  sprang. 

The  next  case  was  one  of  a  woman  64  years  of  age,  in  whom  a  fibro- 
plastic tumor  developed  with  great  rapidity  in  the  situation  of  the 
lachrymal  sac,  invading  the  nose  and  orbit,  and  destroying  the  upper 
and  inner  part  of  the  superior  maxillary  bone.  The  eye  was  pushed 
outwards,  the  ej'elids  liecame  implicated  at  their  nasal  third,  and  an 
ulcerated  opening  formed  over  the  centre  of  the  tumor.  Its  growth 
was  attended  l>y  vevy  severe  tensive  pain.  Tiie  operation  consisted  in 
dissecting  away  the  diser.sed  part  of  the  integument,  including  tlie  nasal 
third  of  each  eyelid,  then  turning  down  a  flap  from  the  cheek  and  cutting 
away  witii  pliers  the  osseous  structures,  including  the  inner  part  of  the 
floor  of  the  orbit,  a  consideraltle  portion  of  the  superior  maxilla,  and 
part  of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the  re- 
moval of  diseased  skin  at  the  side  of  the  nose  and  l»y  the  removal  of  so 
large  a  portion  of  the  eyelids,  a  flap  of  integument  was  dissected  off  the 
bridge  of  the  nose  and  glided  over  the  ajjcrture,  to  the  edges  of  which 
and  to  the  eyelids  it  -was  fixed  by  metallic  sutures.  Good  union  took 
]ilace,  and  the  patient  made  an  excellent  recovery.  The  immediate 
eflTect  of  the  operation  in  both  these  cases  was  to  relieve  the  patient  of 
the  agonising  pain,  previously  occasioned  by  the  tension  in  the  bones  of 
the  face  produced  by  the  growth  of  the  tumor. 

Busch  has  described  a  case,  in  which  the  patient,  a  man  aged  18,  had 
a  malignant  tumor  of  the  size  of  a  fist,  occupying  the  middle  of  the  face. 
The  symptoms  at  the  commencement  were  those  of  nasal  polypus.     In 
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removing  it,  it  was  necessary  to  cut  close  to  tlie  cribriform  plate  of  the 
ethmoid  botie,  and  as  far  back  as  the  posterior  nares.  A  flap  of  skin 
was  transplanted  from  the  forehead,  not  so  much  to  form  a  new  nose  as 
to  cover  in  the  cavity  left.  The  patient  was  able  to  leave  the  hospital 
in  a  few  weeks. 

Calculi  are  occasionally  met  with  in  the  nasal  fossse,  wliere  they 
simulate  foreign  bodies;  and  here  extraction  may  be  practised  with  a 
pair  of  forceps.  But  sometimes  these  rhinolites  are  situated  under  the 
mucous  membrane.  In  two  cases  I  have  dissected  round  calcareous 
bodies  of  tliis  kind,  of  about  the  size  of  clierry-stones,  from  under  the 
mucous  membrane  of  the  ala  of  the  nostril  in  children. 

The  Frontal  Sinuses,  though  rarely,  are  occasionally  the  seat  of 
disease.  Abscess  may  form  liere,  with  much  pain  and  expansion,  and 
possibl}'  caries  of  their  anterior  wall,  attended  b}^  the  local  signs  of  in- 
flammation and  by  danger  of  concomitant  inflammation  of  the  mem- 
branes of  the  brain.  Jn  such  circumstances  it  may  be  proper  for  the 
Surgeon  to  remove  by  a  small  trephine  the  anterior  wall  of  the  sinus, 
and  thus  give  exit  to  the  retained  pus.  In  other  instances,  again,  the 
anterior  wall  of  the  sinus  may  be  necrosed  and  perforated,  the  aperture 
being  felt  under  a  puffy  tumor  of  the  scalp.  Here  also  the  trephine  is 
required.  Distension  -with  serous  fluid  has  also  been  described  as 
having  occurred  in  some  cases.  There  are  a  few  cases  recorded  in  sur- 
gical writings,  of  Polypi  springmg  from  these  sinuses,  and  finding  their 
way  down  into  the  nose  after  producing  expansion  of  it  and  much  incon- 
venience. Here  likewise  the  propriety  of  trephining  and  so  extracting 
the  morbid  mass  would  have  to  be  considered. 

Tumors  and  Ulcers  of  the  Cheeks. — The  cheeks  are  occasionally 
the  seat  of  Encysted  Tumors  and  Cancerous  Growths,  either 
springing  from  their  inner  surface,  or  taking  their  origin  as  Lupoid 

Ulcers  on  the  outside.  The  Encysted 
Tumorti  in  this  situation  may  readily 
be  removed  by  a  little  simple  dissec- 
tion. If  they  be  attached  to,  or  lie 
close  under,  the  mucous  membrane  of 
tlie  mouth,  they  may  be  disstcted  out 
from  within,  witliout  interfering  with 
the  cutaneous  structures.  Cancerous 
Ulcers  and  Tumors,  such  as  is  repre- 
sented in  Fig.  550,  seldom  admit  ope- 
rative interference. 

Salivary  Fistula. — One  of  the 
most  troublesome  surgical  affections 
situated  in  the  cheek  is  Salivary  Fis- 
tula, occurring  in  consequence  of  in- 
jury, abscess,  or  operation,  by  which 
the  parotid  gland  or  duct  has  been 
opened,  so  as   to  cause  a  trickling  of 

iig.  550. — Caucerous  Ulcer  of  Cheek.  i.  i  i       >i  .  i  "l 

saliva  through  the  external  aperture 
made  into  it.  The  flow  of  saliva  in  these  cases  is  always  to  a  great 
extent  and  often  entirely  intermittent,  ceasing  in  the  interval  between 
meals,  and  becoming  very  abundant  during  mastication. 

The  Treatment  is  by  no  means  satisf  ictory,  the  attempt  at  union  of 
the  opening  in  the  cheek  l)eing  frustrated  by  the  escape  of  saliva  through 
it.  If  the  fistula  be  very  small  and  recent,,  tiie  electric  cautery  may  be 
employed  with  success;  or  the  external  aperture  touched  from  time  to 
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time  with  a,  pointed  stick  of  nitrate  of  silver.  Sliould  these  means  fail, 
the  fistula  having  become  chronic,  operative  measures  will  require  to  be 
put  in  practice.  The  closure  of  an  old  salivarj'  fistula  in  the  cheek  is  a 
yery  troublesome  matter.  In  these  cases  the  Stenonian  duct  appears 
to  be  obstructed  or  partially  closed;  and  it  is  useless  to  attempt  to 
occlude  the  opening  in  the  cheek  until  a  proper  aj)erture  for  the  escape 
of  the  saliva  has  been  made  into  the  mouth  ;  the  escape  of  a  few  drops 
of  saliva  through  the  fistulous  opening  rendering  the  attempt  to  close  it 
completely  nugatory.  The  plan  of  treatment  which  I  have  found  to 
answer  best  is  a  modification  of  Desault's.  It  consists  in  passing  a 
small  hydrocele  trochar  into  the  fistula  in  the  cheek,  pushing  this  ob- 
liquely forwards  and  inwards  into  the  mouth,  as  nearly  as  possible  in 
the  direction  of  the  parotid  duct,  withdrawing  the  stilet,  and  then  pass- 
ing a  small  silk  seton  through  the  cannula,  so  as  to  bring  one  end  out 
of  the  mouth,  and  tlie  other  through  the  fistula  in  the  cheek.  The  can- 
nula is  then  withdrawn,  and  the  seton  tied  loosely.  It  should  be  left  in 
for  about  three  weeks,  so  as  to  establish  a  sinus  into  the  mouth.  It  is 
then  to  be  cut  and  withdrawn,  and  the  sinus  in  the  mouth  kept  patent 
by  the  daily  introduction  of  a  probe,  by  leaving  a  small  piece  of  gum 
catheter  in  it,  or,  if  it  show  much  disposition  to  close,  by  the  introduc- 
tion of  a  laminaria  tent.  In  this  way  the  saliva  is  diverted  from  the 
external  opening  and  made  to  flow  into  the  mouth.  The  external  aper- 
ture in  the  cheek  may  now  be  closed  by  touching  its  edges  with  a  pointed 
stick  of  the  nitrate  of  silver  or  the  galvanic  cautery' ;  or,  if  large,  they 
may  be  pared  and  stitched  together. 

I 
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Congenital  Malformation  of  the  Lips  is  of  common  occurrence. 
Congenital  Contraction^  or  even  complete  closure  of  the  orifice  of  the 
mouth,  has  been  met  with  at  I)irth  ;  sucli  a  condition  must  be  remedied, 
according  to  circumstances,  by  the  skill  of  the  Surgeon.  By  far  the 
most  common  malformation,  however,  is  the  condition  termed  Hare-lip, 
which  will  be  noticed  in  detail  in  the  chapter  on  the  Plastic  Surgery  of 
the  Face  and  Mouth. 

Hypertrophy  to  a  great  extent  occasionally  occurs  in  either  or  in 
both  lips.  It  is  often  of  an  oedematous  character,  being  kept  up  by  the 
irritation  of  fissures  or  cracks  ;  if  so,  these  must  be  cured,  when  the 
size  of  the  lip  will  gradually  diminish.  Sometimes,  however,  it  becomes 
permanent,  continuing  after  the  cure  of  fissure  ;  in  these  circumstances 
it  may  be  necessarj^  to  excise  an  elliptical  portion  of  the  mucous  mem- 
brane of  the  lip  in  a  horizontal  direction,  and  then  to  bring  the  edges 
together  by  means  of  sutures  or  pins. 

Ulceration  is  not  unfrequently  met  with  on  the  prolabium,  frequently 
of  a  simple  character,  though  chronic.  It  is  often  dependent  on  a  dis- 
ordered state  of  the  digestive  organs.  It  will  commonly  yield  to  the 
application  of  nitrate  of  silver,  to  proper  constitutional  treatment,  hav- 
ing for  its  object  the  improvement  of  the  digestion,  and  in  verj^  chronic 
cases  to  the  administration  of  the  preparations  of  arsenic. 

Encysted  and  Erectile  Tumors — The  lips  may  be  the  seat  of 
encysted  and  erectile  tumors,  requiring  extirpation  by  the  knife  or  liga- 
ture. In  dealing  with  these,  the  Surgeon  must  be  guided  by  the  cir- 
cumstances of  the  individual  case;  but  he  should,  if  possible,  avoid  cut- 
ting through  the  whole  thickness  of  tiie  lip;  and,  if  compelled  to  do  so, 
he  must  act  as  will  be  described  in  speaking  of  cancer  of  this  region.  (See 
p.  393.)     These  growths  most  frequently  occur  in  the  lower  lip. 


392 


DISEASES    OF    THE    HEAD    AND    NECK. 


Encysted  Tumors  are  usually  small  and  transparent,  witli  thin  .walls, 
containing  a  glair^^  straw-colored  fluid.  These  should  always  be  dis- 
sected out;  mere  excision  of  a  portion  of  the  wall  being  followed  by  re- 
currence of  the  disease. 

Erectile  Tumors  of  the  lip  are  usually  of  an  active  character,  and 
may  either  be  excised,  if  of  moderate  extent  and  itnplicating  the  whole 
thickness  of  the  lip;  or,  if  of  large  size  and  projecting  from  the  mucous 
surface,  they  may  be  safely  ligatured  (p.  908,  Vol.  I.).  I  have  had  under 
my  care  several  cases  of  Nsevus  of  the  upper  lip,  implicating  the  whole 
substance  of  the  part,  and  have  successfully  removed  them  by  the  re- 
peated application  of  potassa  cum  calce. 

Malignant  Diseases  of  the  Lips. — Not  unfrequently  Warty  Growths 
and  various  forms  of  Epithelioma  and  Cancroid  Diseases  appear  upon 

the  lips.  These  affections  are  not 
removable  by  therapeutic  means, 
and  require  surgical  interference. 

The  structure  of  epithelioma  has 
been  so  fully  described  at  p.  18*7, 
Vol.  I.,  that  it  need  not  detain  us 
here.  The  accompanying  cut  is  a 
good  illustration  of  the  microsco- 
pic characters  usually  presented 
by  it  in  the  face  and  lips. 

Epithelioma  of  the  lip  either 
commences  as  a  warty  growth, 
which  gradually  ulcerates  like  tlje 
ordinary  forms  of  tubercular  lupus ; 
or  it  ])egins  as  an  indurated  crack 
or  fissure,  the  edges  of  which  have 
a  tendency  to  spread.  The  sub- 
maxillary glands  tends  to  become 
involved;  and  the  disease  may 
eventually  prove  fatal  by  the  pain,  exhaustion,  and  constitutional  irrita- 
tion thus  induced.  Lip-epithelioma  almost  invaiiably  occurs  in  men — 
I  have  never  met  with  a  ease  affecting  the  lower  lip  of  a  woman.  It  is 
met  with  after  the  middle  period  of  life.  Of  twenty  consecutive  cases  in 
which  I  have  operated,  and  of  which  I  have  notes,  thirteen  were  above 
sixt}',  and  six  between  fifty  and  sixty  j^ears  of  age  ;  in  one  case  only  did 
the  disease  occur  under  thirt}^  This  disease  is  at  first  entirely  local, 
often  being  induced  by  some  irritation,  as  by  a  rugged  broken  tooth,  or 
by  smoking  a  clay-pipe;  and  when  removed  it  does  not,  I  believe,  very 
commonly  recur.  At  least,  of  the  very  many  patients  that  have  been 
operated  upon  at  the  University  College  Hospital,  I  have  known  but  few 
to  return  with  a  recurrence  of  tlie  disease;  I  cannot,  therefore,  but  come 
to  the  conclusion  that  the  operation  for  epithelioma  of  the  lower  lip  fre- 
quently rids  the  patient  permanently  of  liis  disease. 

When  return  does  take  place,  it  is  not  always  in  the  cicatrix  or  in  the 
adjacent  glands.  I  have  seen  recurrence  at  the  angle  of  the  mouth  and 
inside  the  cheek  of  the  side  opposite  to  that  on  which  the  primary  dis- 
ease had  declared  itself  and  been  removed,  and  this  recurrence  not  till 
three  or  four  years  after  the  operation. 

When  the  glands  under  the  jaw  are  enlarged  in  this  disease,  it  is  a 
question  whether  an  operation  should  be  done.  In"  some  cases,  extirpa- 
tion of  the  disease  and  removal  of  the  enlarged  glands  (provided  that 
the  surrounding  soft  parts  be  not  involved)  may  be  practised  if  the 


Fig.  5.01. — Section  of  an  Epithelioma  of  the  Face, 
showing  the  formation  of  Epithelial  Cells  within 
the  substance  of  the  true  Skin. 
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patient  be  in  a  good  state  of  health;  and  he  will  thus  be  placed  in  a 
more  favorable  condition  than  before  the  operation,  and  will  have  a  better 
chance  of  prolongation  of  life.  But  in  tlie  majority  of  eases  it  will  be 
wiser  not  to  operate. 


Fig.  552. — Extensive  Warty  Epithelioma 
of  the  Lip. 


5i3. — Lines  of  Incision  for  Removing 
V-shaped  Piece  of  Lip. 


Operation. — When  once  the  true  nature  of  the  disease  has  been  ascer- 
tained, the  operation  should  be  performed  with  as  little  delay  as  possible  ; 
but  before  it  is  done,  it  is  well  that  any  very  prominent  or  broken  tooth 
should  be  removed,  and  the  tartar  cleaned  away  from  the  incisors.  The 
operation  requires  to  be  somewhat  modified,  according  to  the  situation 
and  extent  of  the  affection  (Fig.  554).  If  this  be  tolerably  limited,  a 
V-shaped  cut,  extending  widely  round  it,  and  carried  sufficiently  low  to 
include  any  indurated  prolongation  of  the  absorbents,  should  be  prac- 
tised ;  the  edges  of  the  cut  should  then  be  brought  together  by  two 
hare-lip  pins  with  a  twisted  suture,  as  in  the  case  of  a  simple  hare-lip. 
When  the  disease  occupies  a  considerable  longitudinal  extent,  but  does 
not  dip  down  very  deeply,  a  slice  of  the  lip  should  be  shaved  off,  in- 


Fig.  554. — Epithelioma  of  Lower  Lip  : 
Lines  of  Incision. 


Fig.  555. — Lip  after  Removal  of 
Epithelioma. 


eluding  the  whole  of  the  morbid  structure;  and  it  is  often  surprising,  in 
these  circumstances,  to  observe  how  the  tissues  of  the  lip  will  speedily 
rise  to  their  natural  level,  thus  preventing  any  material  deformity  from 
being  left  (Fig.  555).  In  some  cases  the  disease  occupies  a  square  sui"- 
face,  and  then  it  is  necessary  to  excise  a  portion  of  the  lip  ;  when  this  is 
done,  a  considerable  gap  is  left,  requiring  to  be  filled  b^^  some  plastic 
operation  of  the  kind  that  will  be  considered  in  a  subsequent  chapter, 
which  may  be  most  conveniently  done  at  the  time  when  the  excision  is 
performed.  When  the  disease  occurs  at  the  angle  of  the  mouth,  it  as- 
sumes a  more  intractable  character  than  when  affecting  the  free  part  of 
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the  lip.  The  same  operation — that  of  free  excision — may  be  applied  to 
it  here  as  in  the  former  case;  but  with  less  pi-ospect  of  success.  Should 
the  disease  be  as  extensive  as  at  Fig.  556,  the  lines  of  incision  must  be 
so  planned  as  completely  to  surround  and  to  isolate  it. 


Fig.  5o6.- 


-Extensive  Epithelioma  of  the  Lip  ; 
Lines  of  Incision. 


Fig.  537. — Epithelioma  of  Lower  Lip  involving 
Jaw,  successfully  removed  (Heath). 


C.  Heath  has  very  successfully  extended  this  operation  to  cases  in 
which  the  cancer  of  the  lip  had  invaded  the  gum,  and  had  involved  the 
lower  jaw,  by  removing  a  portion  of  tiie  implicated  bone,  together  with 
the  disease,  in  the  soft  parts.  Fig.  557  gives  a  good  idea  of  the  cases 
to  which  this  operation  is  applicable. 


DISEASES  OF  THE  PAROTID  GLAND. 

Parotitis,  or  Mumps,  is  a  specific  inflammation  of  the  parotid,  and 
sometimes  of  the  other  salivary  glands.  It  is  common  in  children, 
tliougii  it  not  unfrequently  occurs  in  adults.  It  is  highly  infectious,  and 
appears  to  be  of  a  specific  character.  Both  sides  of  the  neck  are  usually 
affected,  and  the  swelling,  stiffness,  and  pain  are  often  considerable, 
though  it  very  rarely  happens  that  suppuration  occurs,  unless  it  be  in 
tlie  lymphatic  glands  of  the  neigliborhood.  Metastasis  to  the  testicle 
or  breast  occasionally  occurs.  Inflammation  of  the  affected  organ  is  the 
consequence,  which  in  the  testis  goes  on  to  atrophy.  This  condition 
will  be  more  fully  described  in  the  chapter  on  Diseases  of  the  Testis. 

The  Treatment  of  this  affection  is  simple.  If  it  be  severe,  the  appli- 
cation of  hot  fomentations  and  leeches,  the  administration  of  salines, 
and,  when  the  aflTection  is  on  the  decline,  frictions  with  camphorated  oil, 
will  hasten  its  resolution. 

Tumors — Tumors  of  the  parotid  gland  itself  are  not  so  frequent";as 
morbid  growths  situated  upon  it  or  in  its  vicinity ;  yet  occasionally  they 
consist  in  an  actual  transformation  of  its  structure.  The  tumors  met 
with  in  this  region  may  be  simple  or  malignant.  When  simple,  they  are 
often  encysted  ;  they  are  hard,  deeply  attached,  but  movable  on  careful 
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Fig.  558. — Fibrous  Tumor  of  Parotid,  too 
deeply  seated  for  Removal. 


manipulation  ;  round,  and  of  very  great  size,  becoming  even  as  large  as 
a  cocoa-nut;  the  skin  covering  them  is  thin  but  not  adherent,  and  not 
un frequently  a  network  of  veins  covers  the  mass.  These  growths  fre- 
quently send  prolongations  under  the  ramus  of  the  lower  jaw,  and  then 
occup3^  the  whole  of  the  space  lietween  its  angle  and  the  mastoid  pro- 
cess;  when  firmly  bound  down,  they 
involve  the  blood-A^essels  and  nerves 
in  this  important  region,  coming  into 
relation  with  the  styloid  process  and 
its  muscles,  with  the  internal  as  well 
as  the  external  carotid,  and  even 
pressing  upon  the  i^harynx  and  pro- 
jecting into  the  fauces,  as  was  tiie 
case  with  the  patient  from  whom  the 
annexed  cut  (Fig.  558)  was  taken. 
In  such  cases  as  these  the  deep  rela- 
tions of  the  tumor  are  so  intricate, 
important,  and  extensive,  that  no 
operation  for  its  removal*  can  be  un- 
dertaken, and  the  patient  usually 
eventually  dies  in  consequence  of 
disturbance  of  the  cerebral  circula- 
tion, or  of  compression  of  the  pha- 
rynx and  larynx.  In  consequence  of 
tlie  large  size  that  these  tumors  may 

attain,  they  have  a  tendency  to  produce  atrophy  of  the  parotid,  and 
often,  by  interfering  with  the  cerebral  circulation,  occasion  various  con- 
gestive symptoms  about  the  brain.  Besides  the  fibrous,  various  other 
tumors,  such  as  sarcomata^  adenomata^  enchondromata,  Avith  vvhich 
myxoma  is  often  associated,  and  encyxted,  occur  in  the  parotid  region. 
These  present  nothing  remarkable  in  their  course  here.  In  some  cases 
the  parotid  may  undergo  cancerous  infiltration,  the  tumor  then  present- 
ing the  characters  and  running  the  course  of  the  ordinary  forms  of  ma- 
lignant diseases. 

Diagnosis — It  is  of  great  importance  to  effect  the  diagnosis  between 
the  non-malignant  and  the  malignant  varieties  of  tumors  in  the  parotid 
region.  In  the  fibrous^  sarcomatous,  fibro-cellular,  and  enchondromatous 
tumors,  there  is  always  mobility ;  and,  although  the  attachments  may 
be  deep,  the  skin  is  not  involved  to  any  extent.  The  outline  of  the 
mass  is  usually  well  defined,  square,  and  somewhat  lobulated.  The 
progress  of  the  growth  is  very  slow,  often  occupying  many  years  before 
it  attains  any  considerable  bulk,  as  in  the  annexed  cuts  (Figs.  559,  560), 
representing  a  tumor  of  sixteen  years'  standing  which  I  excised.  In  the 
scirrhous  growth  there  is  no  mobility,  but  the  mass  is  solidly  fixed  ;  its 
outline  is  ill  defined,  the  skin  soon  assumes  a  reddish  pur[)le  color,  is 
brawny,  and  presents  the  usual  characters  indicative  of  subjacent  ma- 
lignant action.  When  these  tumors  are  encephaloid,  they  gi'ow  witii 
considerable  rapidity,  feel  soft  and  pulpy,  and  are  rounded,  and  ill- 
defined  in  their  outline,  especially  under  the  ear  and  by  the  ramus  of  the 
jaw. 

Treatment. — In  the  treatment  of  these  tumors,  extirpation  is  necessa- 
rily the  only  course  that  can  be  adopted;  and  this  should  certainly  not 
be  attempted  if  the  disease  be  malignant ;  for,  as  it  would  be  impossible 
to  remove  its  deeper  attachments,  the  growth  to  a  certainty  would 
speedily  return.     Even  if  the  disease  be  of  a  simple  character,  care  must 
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be  taken  that  every  lobule  and  prolongation  be  extirpated;  for,  if  any 
be  left,  however  small,  it  vvill  without  doubt  become  the  nucleus  of  a  new 
tumor.  In  removing  tumors  in  this  situation,  the  superficial  incisions 
sliould  be  free,  and  either  longitudinal  or  crucial,  so  tliat  the  whole  mass 


Pig.  559.— Simple  Tumor  of  Parotid 


Fig.  560. 


-Simple  Tumor  of  Parotid :  Bac'o 
View. 


may  be  fairly  exposed.  It  is  not  wise  to  remove  integument,  however 
redundant  this  may  appear  to  be,  unless  it  have  undergone  infiltration, 
incorporation  with  the  tumor,  or  change  of  structure ;  and  even  then  as 
little  as  possible  should  be  taken  away.  The  fibrous  or  aponeurotic  in- 
vestments of  the  tumor  must  be  fairly  opened,  and  the  edge  of  the  knife 
must  then  be  directed  against  it,  and  the  dissection  carried  on  from 
belovv  upwards,  or  from  behind  forwards,  so  that  one  division  of  tlie 
blood-vessels  supplying  it  may  be  suflficient.  After  the  tumor  has  been 
well  loosened  by  the  division  of  investing  fasciae  and  structures  (and  it 
is  surprising  how  movable  it  often  becomes  after  this  has  been  done, 
tliough  it  may  previously  appear  to  have  incorporated  somewliat  solidly 
with  the  subjacent  tissues),  it  should  be  taken  hold  of  by  the  hand  or  a 
large  double  hook,  and  drawn  well  forvvards  whilst  the  deep  dissection 
is  being  carried  on.  In  prosecuting  this,  the  Surgeon  must  particularly 
guard  against  wounding  the  temporo-maxillary  artery  and  the  portio 
dura  nerve,  which  are  especially  exposed  to  injury.  In  some  cases  the 
division  of  these,  especiall}^  of  the  artery,  cannot  be  avoided,  as  they  are 
incorporated  in  the  mass  tliat  is  undergoing  removal.  Tiie  haemorrhage 
will  then  of  course  be  abundant,  but  may  usually  be  immediately  ar- 
rested by  the  ligature  of  the  divided  artery  ;  indeed,  in  most  cases  the 
bleeding  is  profuse,  owing  to  the  unavoidable  section  of  nutrient  vessels 
and  of  large  subcutaneous  veins,  but  may  generally  be  readily  arrested 
by  ligature  and  pressure.  In  most  instances,  however,  bj'  keeping  the 
edge  of  the  knife  carefully  against  tlie  tumor,  and  by  drawing  it  well 
forward,  so  as  to  loosen  it  in  its  areolar  bed  at  each  stroke  of  the  scalpel, 
removal  of  the  morbid  mass  may  be  effected  without  the  division  of  any 
important  vessel  or  nerve.     It  is  of  more  consequence  to  avoid  a  wound 
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of  the  portio  dura  or  of  the  chief  branches  of  the  pes  anserinus,  than 
even  of  the  temporo-maxillary  arterj'^;  as  persistent  and  incurable 
paralysis  of  the  face  would  result  from  such  nn  injury.  Injury  to  this 
nerve  is  best  avoided  by  dissecting  out  the  tumor  by  incisions  parallel 
to  its  main  trunk  and  chief  branches,  and  especially  by  drawing  the 
mass  well  forward,  and  directing  the  knife  towards  it.  After  the  extir- 
pation of  some  small  fibrous  or  encysted  tumors  in  the  substance  of  the 
parotid,  there  is  often  a  great  tendency  to  copious  secondary  hfemor- 
rhage,  requiring  pressure,  or  even  the  application  of  the  actual  cautery, 
for  its  arrest. 

If  the  tumor,  though  non-malignant,  have  been  allowed  to  attain  an 
enormous  size,  developing  at  its  deeper  attachments  as  well  as  super- 
ficially, with  large  lobes  lying  behind  and  under  the  ramus  of  the  jaw,  in 
close  relation  with  the  pharynx,  the  internal  carotid,  and  jugular  vein, 
it  vvill  not  be  prudent  to  attempt  its  removal. 

Excision  of  the  Parotid  Gland  itself  is  occasionally  spoken  of, 
but  is  very  rarely  if  ever  done.  I  believe  that  in  most,  if  not  all,  the 
cases  in  which  it  is  stated  that  complete  removal  of  this  gland  has  been 
accomplished,  tumors  overlying  and  compressing  it  have  been  mistaken 
for  it.  It  is  evident  that  a  diseased  parotid  could  not  be  removed  with- 
out the  division  of  the  external  carotid  artery  and  facial  nerve. 

TUMORS  OF  THE  NECK. 

Gro"wths,  Simple  and  Malignant Besides  tumors  in  the  parotid 

region,  Fatty ^  Fibrous^  Glandular^  and  Encysted  Oroivtha  are  not  unfre- 
quently  met  with  in  the  Submaxillary  Space,  and  in  the  Triangles  of  the 
Neck.  In  these  situations  they  may  occasionally  attain  a  considerable 
size,  though  they  seldom  extend  very  deeply,  being  superficial  to  the 
deep  fascia.  Hence,  when  the  integuments  and  superficial  structures 
covering  such  a  growth  ai'e  divided,  it  may  be  insulated  with  sufficient 
facilitj',  its  fixity  being  in  a  great  measure  due  to  its  being  bound  down 
by  the  investing  fascia,  rather  than  to  its  having  contracted  deep  adhe- 
sions. Occasionally'^,  though  rarely,  a  slowly  growing  tumor  develops 
deeply  in  the  anterior  triangle  yf  the  neck,  lying  between  the  sterno- 
mastoid,  the  trachea,  and  the  pharynx,  possibly  even  under  the  carotid 
sheath,  with  the  artery  pushed  on  one  side,  or  even  running  over  the 
anterior  convexity  of  the  growth.  In  such  cases,  the  question  of  removal 
requires  to  be  approached  with  the  utmost  caution.  If  the  tumor  be 
movable  above  the  vessels,  it  may  generally  be  taken  out ;  if  it  lie  below 
the  sheath,  even  though  not  fixed  to  the  spine,  its  extirpation  is  not 
practicable.  Before  determining  upon  the  removal  of  a  tumor  situated 
in  one  of  the  triangles  of  the  neck,  it  is  indeed  always  very  necessary 
that  a  diagnosis  of  its  nature  be  eflTected,  and  that  some  opinion  be 
lormed  of  the  probable  extent  of  its  deep  attachments. 

The  first  point  to  ascertain  is  whether  it  be  simple  or  malignant.  If 
simple,  it  will  usually  have  been  many  years  in  growing;  it  will  be  hard 
but  not  ston3-,  lobulated  or  somewhat  square-shaped;  the  patient's  gene- 
ral health  being  good.  It  will  generally  i)e  found  to  be  movable,  though 
not  perhaps  to  any  great  extent,  and  will  present  no  sign  of  incorpora- 
tion with  neighboring  sti'uctures ;  tlie  fibres  of  the  platysma  will  not 
appear  to  spread  over  it,  and  the  sterno-mastoid  muscle  may  be  traced 
to  one  side  of  or  below  it.  In  such  circumstances,  removal  of  the  tumor 
may  be  undertaken  by  any  Surgeon  possessing  a  fair  share  of  anatomical 
knowledge  and  manual  skill,  with  every  prospect  of  success.  But  if  the 
tumor  be  of  a  stony  hardness,  have  implicated  the  skin,  and  be  immov- 
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able,  the  whole  head  being  moved  on  any  attempt  at  drawing  it  aside, 
if  it  be  ill-defined  under  the  jaw  and  ear,  or  ra|)idly  growing,  soft  and 
pulpy  to  the  feel,  deeply  seated  under  the  angle  of  the  jaw,  evidently 
below  the  platysma  and  deep  fascia  of  the  neck,  and  possibly  beneath 
the  sterno-inastoid,  then  no  attempt  at  extirpation  should  be  undertaken, 
as  the  mass  could  either  not  be  removed  with  safety,  or,  if  it  were  by 
any  possibility  extirpated,  the  already  existing  contamination  of  the 
neighboring  parts  would  certainly  lead  to  a  speedy  recurrence  of  the 
disease. 

In  removing  submaxillary  tumors,  a  free  superficial  incision  nearly 
parallel  to  the  margin  of  the  lower  jaw,  but  below  this,  will  usually  aHow 
ready  extirpation  of  the  mass.  In  these  operations  the  facial  arter^'^  is 
generally  sufficiently  under  cover  of  the  bone  to  escape  injury,  but  there 
may  be,  and  usually  is,  free  venous  haemorrhage. 

Hydrocele  of  the  Neck A  peculiar  cystic  tumor,  hydrocele  of 

the  neck,  lias  been  described  by  Maunoir  and  Phillips.  The  disease 
usually  appears  in  the  posterior  inferior  triangle,  forming  a  rounded 
tumor,  smooth,  tense,  and  elastic,  unilocular  in  some  cases,  multilocular 
in  others,  and  filled  with  a  yellow  or  chocolate-colored  sero-albuminous 
fluid.  It  may  attain  so  large  a  size  as  to  interfere  with  deglutition  and 
respiration.  The  largest  I  have  seen  was  of  the  siz,e  of  an  orange.  The 
skin  covering  this  tumor  is  not  discolored,  in  some  cases  of  natural  thick- 
ness, in  others  thin  and  expanded,  so  as  to  give  a  bladder-like  appear- 
ance to  the  growth. 

The  Treatment  of  this  tumor  consists  in  tapping,  when  complete  col- 
lapse of  the  cyst  takes  place;  which,  however,  will  soon  fill  again.  A 
permanent  cure  may  be  eflfected  by  injection  with  iodine,  or  by  passing 
a  seton  across. 

True  Hydatid  Tumors  will  sometimes  form  in  the  neck,  A  woman 
was  under  ni}'  care  at  the  Hospital  for  a  hydatid  tumor  of  the  liver, 
which  I  tapped;  seven  years  afterwards  she  presented  herself  with  a 
thin-walled  elastic-seraitransparent  tumor  in  the  posterior  inferior  tri- 
angle of  the  neck,  about  the  size  of  an  orange.  This  I  tapped,  and  found 
it  to  contain  clear  serous  fluid,  with  the  remaius  of  ecl»in(;cocci  In  an- 
other case,  that  of  a  lad,  aged  about  18,  otherwise  healthy,  I  removed  a 
hydatid  tumor  as  large  as  a  shaddock  from  the  nape  of  the  neck,  where 
it  was  deeply  seated  umler  the  trapezius,  growing  apparently  from  the 
substance  of  the  complexus  or  splenius  capitis  muscles,  and  lying  close 
upon  the  cervical  spine  and  the  occipital  bone. 

Enlargement  of  the  Lymphatic  Glands  of  the  neck,  terminating 
either  in  chronic  induration  or  in  abscess,  is  of  such  common  occurrence 
as  to  constitute  perhaps  the  most  frequent  form  of  glandular  enlarge- 
ment. The  tumors  thus  formed  present  nothing  peculiar  in  tlieir  pro- 
gress or  treatment  wlien  occurring  in  tliis  situation;  except  that  when 
abscess  forms  it  should  be  opened  early  by  a  small  incision,  and  in  such 
a  direction,  corresponding  to  the  natural  folds  of  the  skin,  as  to  leave 
as  little  scarring  as  possible. 

BRONCHOCELE. 

The  thyroid  gland  is  subject  to  various  simple  chronic  enlargements, 
w'hich  commonly  go  by  the  name  of  Bronchocele,  or  Goitre.  These 
may  be  divided  into  four  distinct  forms. 

1.    Simple   Hypertrophy The  thyroid   gland   maj'   be   simply 

liypertrophied,  and  may  then  attain  a  very  considerable  size;  in  some 
cases  foimiiig  an  immense  lobulated  tuuior  on  tl;e  forepart  of  the  neck, 
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such  as  is  met  with  in  various  districts  of  this  country  and  of  the  conti- 
nent, more  especially  in  the  valleys  of  the  Alps,  in  which  the  disease  is 
and  has  been  endemic  for  ages.^  In  the  majority  of  instances,  however, 
in  England,  the  tumor  is  of  but  very  moderate  size,  commencing  at  first 
as  a  mere  fulness  and  uniform  or  rounded  enlargement  of  the  isthmus, 
or  of  one  of  the  lateral  lobes  of  the  thyroid  gland,  and  gradually  increas- 
ing, until  perhaps,  by  the  pressure  of  the  growth  confined  between  the 
sterno-mastoid,  muscle  and  the  deep  structures  of  the  neck,  the  voice 
becomes  croaking  and  hai'sh,  and  respiration  and  deglutition  seriously 
affected.  It  is  seldom  that  the  broncliocele  distorts  the  structures  of 
the  neck  to  one  side ;  but  this  may  happen.  Thus  I  have  seen  tlie 
lar3'nx  and  trachea  pushed  completely  over  to  the  left,  forming  a  long- 
convexity  in  that  direction,  whilst  the  carotid  sheath  on  the  right  side 
was  thrust  behind  the  sterno-mastoid  ujuscle. 

There  is  a  remarkable  connection  between  tumors  of  the  thyroid  gland 
of  this  kind,  and  a  general  anaemic  condition  of  the  system.  In  London 
nothing  is  more  common  than  to  find  a  certain  degree  of  broncliocele  in 
pale  and  bloodless  women  and  girls;  indeed,  so  frequent  is  the  coinci- 
dence that  it  is  impossible  not  to  regard  it  in  the  light  of  cause  and 
effect.  Great  prominence  of  the  eyeballs  is  frequently  associated  with 
these  conditions.  In  practice  we  constantly  observe  this  triple  clinical 
combination,  viz.,  aneemia,  exophthalmos,  and  bronchocele ;  and  the 
connection  of  these  has  been  commented  on  by  Graves,  Basedow,  Sichel, 
White  Cooper,  Aran,  Begbie,  and  numerous  other  practitioners.  The 
aufemia  here  is  the  link  between  the  bronchocele  and  the  exophthalmos. 
In  cases  of  bronchocele  uncomplicated  with  ansemia,  the  protrusion  of 
the  eyeballs  is  not  met  with.  Thence,  as  anaemia  is  more  common  ni 
women  than  in  men,  the  exophthalmic  bronchocele  is  most  frequent 
amongst  females. 

2.  Cystic  Bronchocele  is  due  to  the  development  of  cystic  tumors 
in  the  thyroid  gland,  either  associated  with,  or  occurring  independently^ 
of,  general  hjqjertrophy  of  it.  These  cysts  may  be  single  or  multiple. 
When   single  or   of  large  size,  as  in    Fig.  561,    the}' 

usually  contain  clear  serous  fluid.  When  multiple, 
they  are  filled  with  a  fluid  that  presents  the  ordinary 
characters  of  altered  blood,  being  dark,  grumous,  or 
like  coffee-grounds,  and  have  often  cauliflower-like  ex- 
crescences projecting  into  the  interior.  They  appear  to 
be  of  tiie  nature  of  haematomata,  and  occur  indei)end- 
ently  of  anaemia  in  persons  otherwise  perfectly-  healthy, 
and  more  commonly  in  young  women. 

3.  Pulsating  Bronchocele  is  occasionally  rnet 
with.  The  pulsation,  which  is  excentric  and  distensile, 
is  sjaichronous  with  the  heart's  action,  and  evidentl^y 
due  to  the  vascular  character  of  the  tumor  itself.  This 
form  of  bronchocele  is  sometimes  conjoined  with  the 
cystic.  When  it  is  confined  to  one  k)l)e  only,  care 
must  be  taken  not  to  confound  the  beatings  with  those 

„  ^.  ,  .  .         ,  I   •    I     T   I  1  4-  Fig.  561.  — Cyst  of 

ofcarotul  aneurism;  a  mistake  which  1  have  known  to  thyroid  containing 
occur.  The  diagnosis  of  tiie  two  affections  has  been  clear  Serous  Fluid.  ° 
adverted  to  at  p.  98,  Vol.  li. 

The  Causes  of  bronchocele  have  been  much  discussed,  both  profes- 
sionally and  popularly.     The  most  generally  received  belief  is,  tliat  the 

'  Quis  tumidum  Gutlur  miratur  in  Alpibus? 
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disease  is  directly  oecfisioned  by  some  impurity  in,  or  peculiarity  of,  the 
water  that  the  patients  drink;  and  it  has  been  supposed  that  water 
coming  through  chalk  or  limestone  is  particularly  apt  to  occasion  bron- 
chocele  in  this  country,  and  that  water  resulting  from  melted  snow  is  its 
occasioning  cause  in  Switzerland.  But  these  ideas  are  groundless. 
Hard  water  is  drunk  largely  in  this  country  in  districts  where  no  broa- 
chocele  occurs,  and  snow-water  is  never  used  in  Switzerland;  spring- 
water,  and  that  of  the  purest  kind,  being  the  onl^^  kind^that  is  drunk. 
It  would  appear  that  air  and  locality  have  much  more  to  do  with  the 
occurrence  of  bronchocele  than  water.  In  mountainous  countries  the 
disease  occurs  almost  entirel}^  amongst  the  inhabitants  of  valleys,  where 
the  air  is  moist  and  stagnant;  the  inhabitants,  especially,  of  valleys 
that  run  north  and  south,  into  which  the  sun  does  not  penetrate  readily, 
or  for  man}'  hours  in  the  da}',  which  are  always  in  the  shade  of  neighbor- 
ing and  overhanging  mountains,  are  especially  prone  to  it.  This  is  well 
known  to  be  the  case  in  Switzerland,  where  the  disease  is  endemic;  so 
also  in  large  towns,  it  chiefly  occurs  amongst  the  poor  who  live  in  cel- 
lars and  kitchens,  or  damp,  ill-ventilated  streets  and  courts.  When  it  is 
met  with  in  the  richer  classes,  it  is  mainly  found  amongst  children  and 
young  people  shut  up  in  school-rooms  or  devoted  to  a  sedentary  and 
indoor  life,  unnatural  and  prejudicial.  It  is  rarely,  if  ever,  met  with 
amongst  those  who  lead  open-air  and  active  lives.  Bad  food  and  low 
living  no  doubt  conduce  to  it.  The  tendency  is  probably  hereditary  in 
some  cases;  when  associated  with  idiocy,  constituting  that  wretched 
condition  "cretinism,"  it  undoui.)tedly  is  so.  Every  race  of  men  is  lia- 
ble to  bronchocele,  and  it  occurs  in  all  latitudes,  from  the  Arctic  region 
to  the  tropics.  Thus  Franklin  found  bronchocele  amongst  the  inhabi- 
tants of  the  polar  regions,  and  Mungo  Park  amongst  those  of  the  inte- 
rior of  Africa.     In  this  country  it  is  most  common  amongst  women. 

Treatment. — The  treatment  of  bronchocele  must  vary  according  to 
the  size  and  character  of  the  tumor,  and  the  constitutional  condition 
associated  with  it.  When  small,  and  associated  with  anemia,  and  of 
comparatively  recent  formation,  it  is  best  treated  by  improving  the 
general  condition  of  the  patient.  This  maybe  done  in  various  ways: 
by  the  administration  of  good  food  ;  by  change  of  air  from  a  low  and 
damp  to  an  elevated  and  dry  and  healthy  situation.  The  change  to  a 
higher,  and  drier,  and  more  airy  locality  has  been  much  insisted  on  by 
those  who  have  studied  the  disease  in  those  valleys  of  Switzerland  in 
which  it  is  endemic;  and  establishments  have  been  erected  several  thou- 
sand feet  above  the  level  of  tlie  sea,  on  mountain-tops,  with  the  view  of 
curing  patients  thus  affected.  Guggenbiihl  has  been  particularly  suc- 
cessful in  these  endeavors.  In  towns,  the  patient,  if  living  on  the  base- 
ment floor,  should  be  moved  to  the  upper  story,  if  possible,  and  should 
be  encouraged  in  habits  of  outdoor  rather  than  of  sedentary  or  indoor 
occupations.  Besides  these  hygienic  measures,  which  are  of  the  first 
importance,  the  disease  may  be  treated  medically  by  the  administration 
of  iron  internally,  especially  the  iodide,  with  the  external  application  of 
iodine  or  of  iodide  of  lead  ointment.  Indeed,  in  the  soft  bronchocele 
occurring  in  anaemic  exophthalmic  females,  iron  is  of  the  utmost  service, 
and  acts  almost  as  a  specific. 

In  bronchoceles  of  large  size,  hard,  and  unconnected  with  anaemia,  the 
chief  reliance  is  to  be  placed  on  the  free  and  continuous  use  of  iodine  in- 
ternally as  well  as  externally.  The  iodide  of  potassium  is  the  best  form 
in  which  to  give  the  iodine  internally.  The  quantity  of  this  medicine 
should  be  gradually  increased,  until  from  20  to  30  grains  are  given  three 
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times  a  rlay,  either  alone,  in  milk,  or  in  combination  with  some  prepara- 
tion of  iron.  The  iodide  is  prol)al)ly  the  best.  But  iron  is  very  neces- 
sary in  all  the  an.emic  and  exophtiialmic  forms  of  the  disease.  Iodide 
of  lead  and  componnd  iodine  ointment  may  be  used  with  advantage.  It 
has  been  recommended  by  Mouat  that  the  biuiodideof  mercury  ointment 
(16  grs.  to  the  ounce)  should  be  well  rubbed  in  for  several  days  ;  and 
then,  the  tumor  being  covered  with  it,  the  patient  should  be  exposed 
to  the  strong  heat  of  a  mid-day  summer  sun.  This  method  of  treat- 
ment, which  is  said  to  have  been  extremely  successful  in  India,  has  not 
been  tried  in  this  country  to  a  sufficient  extent  to  enable  an  opinion  to 
be  formed  of  its  merits.  In  some  instances  pre.s.swre  has  been  of  use, 
especially  in  conjunction  with  the  iodine  inunctions;  though  it  is  not  so 
easy  to  appl}^  this  means,  and  any  considerable  degree  of  it  can  neces- 
sarily not  be  borne,  on  account  of  the  increased  difficulty  of  respiration 
that  is  thus  occasioned.  In  fact,  the  compression  exercised  upon  the 
tumor  by  the  sterno-mastoid  muscle  in  some  of  these  cases  is  occasion- 
all3'  so  considerable  that  it  becomes  necessary  to  divide  its  tendon  siib- 
cutaneously  in  order  to  relieve  the  tracliea  from  the  constriction  to 
whicii  it  is  subjected.  When  the  tumor  is  chiefly  cystic,  the  fluid  con- 
tents mny  be  drawn  off  b}^  tapping,  and  an  endeavor  may  be  made  to 
cause  the  cysts  to  close  by  inducing  inflammation  in  them  by  the  injec- 
tion of  tincture  of  iodine.  When  bronchocele  is  ver}^  large,  and  very 
chronic,  its  absorption  cannot,  1  think,  be  expected  to  take  place  by 
these  or  any  other  means  ;  and  the  question  then  arises  as  to  the  pro- 
priety of  having  recourse  to  operative  interference.  The  introduction 
of  a  seton  across  the  tumor  is  occasionally  attended  by  beneficial  results. 
This  operation,  however,  is  not  unaccompanied  by  danger;  a  patient  in 
the  neighborhood  of  London,  on  whom  it  was  being  performed  some 
3'ears  ago,  lost  his  life  by  the  puncture  of  a  vein  at  the  root  of  the 
neck,  into  which  air  was  spontaneously  admitted.  Injection  of  per- 
ehloride  of  iron  by  means  of  the  syringe  figured  at  p.  903,  Vol.  I., 
is  likely  to  lie  of  service  in  some  cases  of  very  A'^ascular  and  pulsating 
bronchocele;  but  it  is  not  without  the  special  danger  of  forming  a  plug 
in  the  circulation,  and  rapidl}'^  fatal  embolism  has  followed  its  use.  In 
one  instance  of  pulsating  bronchocele  in  which  I  employed  it,  although 
much  local  inflammation  and  deep-seated  suppuration  were  induced  by 
it,  the  patient  was  in  the  end  materially  benefited. 

Ligature  of  the  Thyroid  Arteries  has  been  practised  by  some 
Surgeons,  with,  it  is  stated,  a  certain  degree  of  success.  The  difficul- 
ties and  danger  of  the  operation,  the  uncertainty  of  its  results,  and  the 
readiness  with  which  the  arterial  supplj^  would  be  forwarded  to  the 
tumor  from  other  sources,  have  caused  it  to  be  but  little  resorted  to 
by  Surgeons  of  tiie  present  day.  In  one  case  of  pulsating  bronchocele 
in  which  I  had  recourse  to  this  treatment,  no  benefit  resulted  from  it. 

Excision  of  the  Tumor  is  seldom  to  be  thought  of;  the  disease, 
even  though  of  large  size,  not  being  usually  detrimental  to  life,  and  the 
danger  of  the  operation  itself  extreme.  The  vascularity  of  the  tumor 
is  so  great,  and  the  arterial  supply  that  it  receives  from  both  sets  of 
thja'oid  arteries  so  abundant,  that  any  attempt  at  extirpation  must 
generally  be  attended  by  such  profuse  haemorrhage  as  necessarily  to 
endanger  the  patient's  life,  and  perhaps  to  prevent  the  completion  of  the 
operation.  Cases  have,  it  is  true,  occurred  to  Roux,  Warren,  Greene, 
and  others,  in  which  large  bronchoceles  have  been  successfully  extir- 
pated ;  but  these  operations  must  be  looked  upon  as  altogether  the  ex- 
ception in  the  treatment  of  the  disease ;  and  instances  are  certainly  not 
VOL.  Ti. — 26 
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often  met  with,  in  which  a  Surgeon  would  think  it  proper  to  undertake 
so  serious  a  procedure  for  an  affection  that  is  not  necessaril}^  mortal. 
Cases,  however,  occasionally  occur  in  whicii,  from  pressure  on  the  tra- 
chea, oesophagus,  and  jugular  vein,  the  dyspnoea  is  so  excessive,  the  dys- 
phagia and  vertigo  so  serious,  tliat  there  is  no  escape  from  death  except 
by  the  removal  of  the  tumor.  In  such  cases  I  have  more  than  once  been 
tempted  to  remove  large  pendulous  pedunculated  bronchoceles,  but  close 
examination  has  satisfied  me  in  all  such  cases  that  the  pedicle  of  the 
tumor  was  so  vascular,  containing  large  arterial  and  venous  branches, 
and  so  intimately  connected  with  the  sheath  of  the  carotid,  stretching 
under  the  sterno-mastoid,  which  was  expanded  over  it,  that  no  operation 
could  be  safel}^  undertaken.  But  cases  have  occurred  in  whicli  opera- 
tion has  been  successfully  practised  ;  and  of  all  the  methods  for  the 
removal  of  enlarged  thyroid  gland,  P.  H.  Watson's  operation  is  proba- 
bly the  safest  in  execution,  and  most  satisfactory  in  results.  It  is  done 
as  follows.  A  free  linear  line  is  made  in  the  mesial  line  from  the  upper 
to  the  lower  end  of  the  tumor,  the  fascia  being  as  freely  opened  as  the 
skin  ;  but  the  delicate  fascial  investment  of  the  thyroid  gland,  which  is 
a  prolongation  of  the  sheath  of  the  thyroidal  vessels,  should  be  left 
intact.  The  vessels  on  each  side  of  the  tumor,  superior  and  inferior 
thyroidal,  are  then  to  be  securely  ligatured  within  their  sheath,  by  pass- 
ing an  aneurism-needle  through  this,  and  tying  them  en  masse.  It  is 
of  the  first  importance  that  the  vessels  be  tied  in  and  with  their  sheath- 
ing envelope  ;  for,  as  Watson  truly  observes,  if  this  be  not  done,  they 
will  be  found  to  be  so  fragile  as  to  risk  being  cut  through  by  the  liga- 
tures. After  the  ligature  of  the  four  sets  of  supi)l3'ing  vessels,  the  cel- 
lular capsule  of  the  thyroid  should  be  opened  by  being  scratched  through 
in  the  mesial  line,  and  the  mass  removed  with  care  and  delicac}^,  all 
attachments  being  divided  by  blunt-pointed  scissors.  The  principal 
danger,  besides  the  haemorrhage,  would  probablj'  consist  in  the  adhesion 
of  the  tumor  to  the  sheath  of  the  vessels,  more  particularly  the  internnl 
jugular  vein.  In  one  ease  referred  to  by  W.  Greene,  this  vessel  was 
wounded. 

4.  Acute  Bronchoeele  is  a  very  different  disease  from  the  last.  It  is 
of  rare  occurrence,  but  has  been  met  with  both  sporadically^  and  epidem- 
ically. In  this  form  of  the  affection  the  thyroid  gland  undergoes  rapid 
enlargement,  attaining  to  the  size  of  the  fist  or  larger  in  the  course  of 
a  few  days  or  weeks.  Both  lobes  and  the  istlimus  become  affected. 
Owing  to  the  rapid  enlargement  of  the  thyroid  body,  the  fascia  of  the 
neck  covering  it  does  not  expand  with  sufficient  rapidity;  and  the  con- 
sequence is  that  the  subjacent  parts,  as  the  trachea  and  recurrent  laryn- 
geal nerves,  become  compressed,  so  that  respiration  is  seriously  impeded, 
intense  dyspnoea  sets  in,  and  death  from  asphyxia  may  result  in  the 
course  of  a  lew  weeks.  It  is  difficult  in  these  cases  to  knovv  how  to  save 
the  patient;  for  tracheotomy  is  impracticable,  owing  to  the  manner  in 
which  the  tumor  dips  down  behind  the  sternum.  In  such  cases,  tapping 
the  tumor  in  different  places,  and  the  division  of  the  fascia  of  tiie  neck 
covering  it,  would  give  relief,  and  afford  time  for  the  action  of  remedies. 
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CHAPTER    LYI. 

OPHTHALMIC  SURGERY. 

[This  Chapter  has  been  written  and  contributed  by  J.  F.  STREATFEILD, 
F.R.C.S.,  Surgeon  to  the  Royal  London  Ophthalmic  Hospital,  Moorefields,  and 
Ophthalmic  Surgeon  to  University  College  Hospital.] 

OPERATIONS  ON  THE  EYE. 

Operations  on  the  e3'e  are  in  many  wa3's  peculiar.  They  specially 
demand  an  accurate  knowledge  of  the  anatomy  of  the  parts  concerned, 
of  their  relative  connection  and  position.  In  eye-operations,  any  small 
error  in  estimating-  the  relationships  of  the  delicate  parts  constituting 
the  organ  of  vision  is  much  more  likely  to  be  injurious  than  in  operations 
on  other  parts  of  the  body.  Again,  as  the  eyeball  is  enclosed  in  dense 
firm  meml)ranes,  capable  of  little  or  no  extension,  inflammation  is  fraught 
with  very  much  danger  to  the  future  integrity  of  the  parts.  An  exter- 
nal opening  made  into  the  globe  in  all  probability  soon  heals;  but  the 
parts  within,  if  there  be  inflammation,  are  perhaps  in  so  much  the  greater 
danger;  and,  as  the  circumference  of  the  globe  is  limited,  the  inflamma- 
tion is  so  much  the  more  and  more  continually  aggravated.  The  re-ab- 
sorption of  inflammatory  effusion,  and  the  return  to  the  healthy  state, 
are  hindered  by  the  unaccommodating  nature  of  the  sclerotic  and  cornea. 
The  optic  nerve  will  give  way,  after  some  time  has  elapsed,  in  any  case 
of  intraocular  pressure,  with,  of  course,  serious  injury  to  vision  (see 
Glaucoma  p.  427).  The  sclerotic  or  cornea  maj^  allow  extension;  and  a 
corneal  or  sclerotic  staphyloma,  when  these  structures  have  been  weak- 
ened and  deteriorated,  is  formed,  but  very  slovvly,  and  the  bulging  is  a 
permanent  deformity  almost  always  very  seriously  interfering  with  good 
vision.  Inflammation  of  the  eye,  as  of  other  parts — such  as  the  testis 
— which  are  enclosed  in  inextensible  fibrous  coverings,  is  attended  with 
pain  in  proportion  to  the  unyielding  nature  of  the  envelope;  but  the 
functions  of  the  eye  are  more  readily  destroyed,  and  we  cannot  in  the 
same  way  relieve  tension  by  strapping  or  by  simple  incision,  nor  can  we  so 
well  apply  cold  externally.  If  one  eye  be  destroj'ed  by  internal  inflam- 
mation, especially  of  a  traumatic  nature,  whether  accidental  or  surgical, 
the  other  will  not  improbably  follow  it  and  also  become  blind  by  a  peculiar 
"  S3'mpathetic  inflammation,"  to  which  the  eye,  among  duplicate  organs, 
is  speciall^T^  lialile.  In  some  cases  this  is  almost  certain;  so  that  the 
Surgeon  has  then  further  a  clear  duty  to  perform.  Inflammatory  eflTu- 
sion  or  suppuration  within  other  organs,  is  followed  generally  by  much 
less  destructive  results  as  regards  the  integrity  of  the  whole;  in  them, 
abscess  probabl}'  soon  finds  a  harmless  outlet.  A  few  ophthalmic  opera- 
tions, especially  on  the  parts  around  the  eye,  resemble  operations  in 
similar  cases  in  ordinary  surgery,  and  are  done  according  to  the  general 
rules  given  in  other  chapters  (see  Chapter  LVIII.). 

It  used  to  be  always  remarked  of  the  diseases  of  the  eye  that,  even  of 
many  of  the  internal  changes,  iritic,  cataractous,  &c.,  it  was  no  small 
advantage  that  we  could  see  their  progress,  and  that  their  study  was  in- 
structive inasmuch  as  it  was  the  more  certain.     With  tiie  ophthalmo 
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scope  onr  advantnoes  ore  tenfold  increased,  and  we  may  see  morliid 
processes  existing  even  in  the  choroid  or  sclerotic  coats,  in  the  retina 
and  optic  nerve.  Amaurosis  is  an  almost  obsolete  term,  or  is,  as  before, 
at  any  rate  restricted  to  tliose  (now  comparatively  few)  cases  of  blind- 
ness in  which  we  cannot  see  any  morbid  chanoe — to  nerve-  or  brain- 
diseases  more  or  less  affecting  vision,  and  of  which,  even  with  the 
ophthalmoscope,  we  can  find  no  evidence.  But  the  ophthalmoscope  lias 
not  added  much  to  our  powers  of  surgical  treatment  of  eye-diseases. 
With  its  aid,  detached  retina  has  been  evacuated  and  foreign  bodies  or 
cysticercus  removed  from  the  vitreous  chamber.  With  it,  also,  we  can 
often  make  a  previous  examination  to  find  if  there  be  any  deep-seated 
disease  to  mar  the  good  result  otherwise  to  be  expected  of  operation. 
If  w^e  include  in  the  term  ophthalmoscopic  examination  the  lateral  focal 
illumination  of  an  eye  by  a  convex  lens  and  artificial  light,  our  prognosis 
is  of  course  by  this  often  very  much  assisted  in  any  proposed  surgical 
interference,  as  it  is  in  the  diagnosis  of  many  of  the  diseases,  but  only 
of  those  whose  progress  could  be  less  perfectly  seen  and  watched  years 
ago,  before  the  ophthalmoscope  was  invented  and  the  lens  used  in  this 
way, — the  iritic,  cataractous,  and  other  cases  of  disease,  not  very  deep- 
seated,  above  mentioned.  This  concentrated  side  light,  or  oblique  illu- 
mination, has  been  used  in  some  operations  within  the  eye,  such  as  those 
for  the  removal  of  foreign  bodies  in  the  iris  or  anterior  chamber,  at  the 
time  of  the  operation,  as  well  as  for  the  diagnosis  and  prognosis  generall}'- 
of  these  and  other  cases. 

Performance  of  Operations  on  the  Eye Nothing  by  way  of 

gaining  experience  in  eye-operations  is  of  much  account,  except  actually 
operating  on  the  patients  tliemselves.  Short  of  this,  it  is  most  valuable 
to  watch  carefully  the  operations  of  others.  In  eye-surgery,  practising 
operations  on  the  dead  subject  is  of  little  or  no  good  to  the  beginner. 
When,  in  general  surgery,  a  limb  is  to  be  removed,  it  is  amputated  at  a 
distance  from  the  seat  of  the  disease ;  or,  if  an  arterj^  is  to  be  tied,  it  is 
secured  at  a  place  remote  from  the  aneurism,  so  that  such  operations 
may  well  be  practised  on  the  dead  subject.  But,  in  e^-e-surgery,  we  can 
never  operate  at  a  distance  from  the  disease;  either  we  are  immediately 
concerned  in  the  part  that  is  diseased  or  we  are  close  upon  it,  as  in  re- 
moving an  opaque  lens,  or  in  performing  iridectomy  on  an  adherent  iris. 
Squint  operations  (tenotomy),  extirpation  of  the  e^-eball,  tapping  the 
cornea,  slitting  the  canaliculus,  and  some  of  the  first  steps  of  the  more 
important  eye-operations,  such  as  the  making  a  section  of  the  cornea, 
ma}'  be  pi'actised  on  the  dead  subject ;  but,  as  to  all  the  rest,  it  is  mere 
waste  of  time. 

Almost  all  operations  on  the  eye  are  done  with  the  patient  lying  on  a 
hard  couch,  not  quite  so  high  as  an  ordinary  surgical  operating  table, 
with  a  hard  pillow  to  raise  the  head  of  the  patient  a  little,  and  comfort- 
ably. The  foot  of  the  couch  is  in  a  window,  facing  the  north  if  possible, 
and  giving  a  good  light.  The  Surgeon  stands  behind  the  head  of  the 
patient,  so  as  to  use  both  hands  conveniently,  and  to  be  out  of  the 
way  of  the  light.  A  towel  spread  on  the  pillow  is  thrown  from  behind 
forwards  over  the  patient's  head,  as  far  as  his  foreiiead,  and  this,  at 
the  temples,  may  be  held,  if  necessary,  on  each  side,  by  the  hands  of  an 
assistant.  In  some  cases  the  wrists  of  the  Surgeon  may  be  brought, 
on  each  side,  up  against  the  temples,  to  steady  the  patient's  head  when 
he  is  passive  under  chloroform.  In  eye-surgery,  the  arms  are  seldom 
required  to  be  moved  whilst  actually  operating.  In  these  minute  opera- 
tions often  the  fingers  only,  seldom  more  than  the  hands  as  well,  are 
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necessarily  changed  from  their  first  position.  Perhaps  some  pronation 
and  supination  of  the  fore-arms  may  l)e  called  for  ;  but,  the  patient  being 
under  tiie  influence  of  chloroform,  his-  head  even  then  may  be  steadied 
or  rotated  or  moved  from  side  to  side,  as  may  be  best,  by  resting  the 
wrists  against  the  temples  of  the  patient.  Even  the  ordinary  internal 
squint-operation  ma}'  be  done  from  behind  the  head  of  the  patient ;  but, 
in  this  case,  the  Surgeon  is  in  a  better  position  when  he  is  sitting  on  the 
edge  of  the  couch,  on  the  side  opposite  to  that  of  the  eye  about  to  be 
operated  on,  so  that  lie  may  be  as  little  as  possible  in  his  own  light.  In 
either  position,  whether  from  behind  or  on  one  side  facing  the  patient, 
he  will,  for  one  or  the  other  eye,  if  both  should  require  to  be  operated 
on,  have  to  cross  his  hands,  if  not  so  ambidextrous  that  he  can  use  the 
scissors  with  his  left  hand.  And,  in  this  particular  operation,  that  the 
Surgeon  is  in  an  unfavorable  position  as  regards  light  is  of  little  import- 
ance to  him.  In  using  tlie  spring-wire  stop  speculum  to  keep  open  the 
lids,  it  is  a  point  worth  remembering  that,  ciiloroform  not  being  used, 
less  pain  will  have  to  be  borne  by  the  patient,  if,  when  the  speculum  has 
been  allowed  to  open  to  the  widest  extent,  it  be  then  a  very  little  closed 
and  then  so  much  fixed  open.  In  many  very  trifling  operations  a  specu- 
lum is  often  used,  when  chloroform  is  quite  unnecessary,  and  when  the 
instrument  would  not  be  wanted  at  all  by  a  practised  operator,  who 
prefers  his  fingers.  The  same  remark  often  applies  to  the  use  of  forceps, 
for  fixing  the  eye  (see  Tapping  the  Cornea,  p.  421).  It  is  well  if  the 
fingers  can  be  made  to  answer  the  purposes  of  speculum  and  forceps; 
but  such  pressure  on  the  globe  of  the  eye  with  the  fingers  as  is  required, 
when  they  are  employed  not  only  to  keep  the  eye  open,  but  to  fix  the 
globe,  would  be  dangerous  in  any  ease  in  which  any  considerable  open- 
ing is  to  be  made  in  the  coats  of  the  eye,  as  in  some  of  the  cataract 
operations,  iridectomy,  &c.  Operations  on  the  eyelids  and  conjunctiva, 
the  skin,  and  mucous  membrane,  are  probably  very  much  more  painful 
than  are  any  of  the  internal  operations  on  the  eye:  therefore  an  anses- 
thetic  may  be  used  in  such  cases  for  the  sake  of  the  patient.  In  the 
major  (internal)  operations  on  the  eye  we  must  use  the  anaesthetic  very 
much  for  the  advantage  of  the  operator;  to  whom  anj'  little  movements 
of  the  patient,  during  an  operation,  are  a  great  inconvenience,  if  they  be 
not  actually  dangerous  to  the  result. 

In  testing  the  amount  of  vision  of  a  cataractous  or  otherwise  blind 
eye  (so  called)  we  must  cover  the  other.  So  also,  to  produce  perfect 
seclusion  of  an  eye,  whether  after  operation  or  not,  we  must  cover  both; 
because  the  two  eyes,  their  irides,  and  the  muscles  of  the  globe,  act 
together.  And  whenever  a  shade  is  oi'dered,  it  should  be  over  both  eyes. 
Of  eye-bandages,  the  best,  unless  much  pressure  be  required,  is  Liebreich's, 
which  consists  of  an  oblong  piece  of  knitted  cotton  with  a  piece  of  tape 
sewn  to  it  at  one  end,  and  at  the  other  two  such  tapes,  which  are  joined, 
and  have  beyond  them  another  single  tape.  The  two  tapes  are  put  one 
above  and  the  other  below  the  occiput  to  steady  the  bandage,  and  the 
two  single  ends  of  tape  are  tied  together,  as  tightly  as  may  be  required, 
round  the  head.  If  common  bandages  be  employed,  the  two  ends  may 
be  tied  in  a  knot  on  the  side  of  the  head  opposite  to  that  of  the  eye 
aff'ected  ;  or,  the  two  ends  being  split  for  a  short  distance,  the  two  lower 
half  ends  may  be  tied  above  the  occipital  protuberance  and  the  two 
upper  ones  below  it.  The  object  is  to  employ  no  more  length  of  band- 
age than  may  be  required,  and  to  prevent  the  bandage  from  becoming 
shifted.  A  narrow  flannel  bandage,  long  enough  to  be  passed  manj^  times 
round  the  head,  is  the  best  bandage  when  pressure  on  an  eye  is  required. 
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OPERATIONS  ON  THE  EYELIDS. 

We  are  liere  only  concerned  in  those  operations  whicli  are,  at  least  to 
some  extent,  peculiar  to  the  eyelids. 

Tumors. — Of  tumors  there  are  here,  as  elsewhere,  many  kinds. 

Molluscum  is  A'ery  common  about  the  skin  of  the  eyelids.  This  is 
best  treated  by  thrusting  a  sharp-pointed  knife  through  the  tumor,  with 
the  back  of  tlie  knife  towards  the  base,  and  cutting  outwards  so  as  to 
divide  the  upper  half  of  the  growth.  Tlieii  with  the  ends  of  tlie  two 
thumb-nails,  one  on  each  side,  pressed  together  below  the  base  of  the 
tumor,  the  whole  is  turned  out  easily  at  once. 

A  Sebaceous  Tumor,  often  containing  hairs,  is  of  frequent  occur- 
rence, especially  at  tiie  upper  and  outer  margin  of  the  orbit.  It  should 
be  dissected  out  altogether.  It  is  generally  very  difficult  or  impossible 
to  remove  the  whole  witjjout  opening  or  bursting  the  sac. 

The  common  Tarsal  Tumor,  as  it  is  called,  probably  has  its  origin 
in  disease  of  the  Meibomian  glands.  If  left  some  months,  it  may  become 
as  large  as  half  a  pea  ;  and  then  it  suppurates,  and  at  last  bursts  on  the 
conjunctival  side  of  the  lid.  It  should  be  opened  as  soon  as,  when  the 
inner  surface  of  the  lid  is  exposed,  the  situation  of  the  tumor  is  shown 
by  a  greyish  semi-transparent  spot.  Of  course,  if  it  have  suppurated,  it 
should  be  opened.  By  two  punctures  a  crucial  incision  is  made  in  the 
more  transparent  part  of  the  tumor,  and  the  whole  soft  contents  are 
squeezed  out  with  two  fingers.  The  contents  are  probably  firm,  and 
cannot  be  evacuated,  if  the  semi-transparent  spot  do  not  appear. 

Ptosis. — The  muscle  that  should  raise  the  upper  lid  is  sometimes 
permanently  paralysed,  and  then  it  ma3'  be  noticed  that  the  occipito- 
frontalis  muscle  of  the  same  side,  in  endeavoring  to  raise  the  lid,  has 
corrugated  the  skin  of  the  brow,  on  the  side  of  the  paralysed  muscle. 
Hence,  in  order  to  make  more  use  of  this  new  action  of  the  occipito- 
frontalis,  an  operation  is  sometimes  employed  when  all  else  has  failed. 
It  consists  in  the  removal  of  a  horizontally  oval  piece  of  skin  and  some 
subcutaneous  parts  of  the  upper  part  of  the  upper  lid,  of  a  sufficient  size 
to  allow  the  upper  lid  to  cover  the  glo])e,  and  yet,  when  the  patient  lifts 
his  brows,  that  the  cornea  may  be  readily  uncovered.  A  fold  of  the  skin 
is  seized  with  forceps  at  the  place  from  which  it  is  to  be  taken ;  and  if 
it  seem  to  raise  the  lid  enough,  and  not  too  much,  it  is  cut  away  with 
scissors  to  just  that  extent,  and  an  oval  wound  is  left.  The  loose  and 
vascular  skin  of  the  lids  will  very  soon  heal  without  the  application  of 
sutures. 

Tinea  Ciliaris  is  very  common,  but  only  among  the  very  poor. 
Great  cleanliness  is  required.  The  eyelashes  should  be  kept  cut  as  short 
as  possible,  for  the  better  application  of  any  ointment  or  lotion  that  may 
be  prescribed,  and  for  the  more  effectual  removal  by  bathing  of  any  ac- 
cumulations of  discharge  from  the  edges  of  the  lids.  In  chronic  cases 
these  dried  accumulations  should  be  at  once  removed  by  bathing  and 
wi[)ing,  or  with  forceps,  and,  the  lashes  being  cut  close  with  scissors,  the 
excoriated  parts  beneath  lightly  touched,  at  intervals  of  a  week,  with  the 
solid  nitrate  of  silver.  The  edges  of  the  lids  should  be  kept  greasy  al- 
ways, with  the  citrine  or  some  other  ointment. 

Trichiasis. —  Trichiasis  is  an  ingrowing  of  some  of  the  lashes,  as 
distinguished  from  E nti'opion,  which  is  an  inturning  of  the  whole  lid. 
In  both,  the  lashes  are  in  contact  with  the  globe  of  the  eye  ;  but  in  en- 
tropion the  lid  raaj^  be  temporarilj^  rectified  and  held  in  proper  position, 
and  the  lashes  are  not  then  turned  in;  whereas  in  trichiasis  the  eye  can- 
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not  be  fi'eed  from  the  lashes  that  are  in  contact  with  it  witliout  tlic  lid 
being  dravvn  awa}',  apai-t  from  tlie  globe  of  the  eye,  as  it  is  abnormally 
in  Ectroj)ion. 

Causes. — Of  the  causes  of  trichiasis  the  commonest  is,  perhaps,  the 
treatment  of  "  granular"  lids  by  solid  caustics  applied  too  exclusively 
to  the  lining  membrane  of  the  lid  just  within  the  margin,  whereas  any 
local  applications  of  the  kind  should  be,  at  least  equally,  applied  far  back. 
(In  these  cases  entropion  and  trichiasis  are  often  combined — see  "  En- 
tropion.") Vascular  nebula  and  pannus  may  then  very  probably  result 
fi'om  the  irritation  ;  first,  of  the  granular  conjunctiva,  and,  secondly,  of 
the  superinduced  trichiasis.  It  is,  perhaps,  because  granular  conjunctiva 
chiefly  afl'ects  the  upper  lid,  that  trichiasis  most  often  occurs  in  it,  and 
so,  of  course,  pannus  appears  first  at  the  upper  part  of  the  cornea.  As 
to  the  so-called  Distichiasis,  the  disease  has  no  real  existence ;  there  are 
no  cases  in  which  two  rows  of  lashes  exist  separately. 

Cases  of  trichiasis  var3^  so  much,  and  the  modes  of  operating  are 
necessarily  so  various,  that  only  a  few  of  the  operations  can  be  here  de- 
tailed, and  a  few  practical  facts  noted.  The  practice  of  pulling  out  the 
ingrowing  eyelashes  is  worse  than  useless ;  because  they  only  grow 
again,  the  hair-bulbs  being  left.  The  case  is  therefore  only  temporaril}'' 
relieved,  and,  in  the  end,  vascular  nebula  of  the  cornea  and  consequent 
blindness  are  produced  by  the  constant  mechanical  irritation  of  the  in- 
verted eyelashes.  Lashes  should  only  be  pulled  out  as  a  temporary 
expedient.  Patients  sometimes  come  to  the  hosi)itals,  almost  lilind,  who 
have  been  taught  by  Surgeons  to  practise  the  pulling  out  of  their  ingrow- 
ing lashes  :  the^'  have  done  it  for  years,  they  have  their  own  tweezers 
and  looking-glass  for  the  purpose,  they  are  relieved  each  time  tempo- 
rarHly,  but,  far  from  being  cured,  are  always  by  little  and  little  becoming 
worse.  Again,  they  not  unfrequently  break  off  the  lash,  and  then  the 
broken  end  causes  more  irritation  and  pain  than  the  whole  lash  had 
done  before.  An  eyelash,  when  it  is  to  be  pulled  out,  should  be  properly 
seized,  near  the  skin,  with  broad  and  rough-ended  forceps,  and  very 
steadily  drawn  in  the  direction  in  which  it  grows.  But  a  patient  will 
twitch  it  out  quickl}^  with  his  tweezers  at  right  angles  to  the  direction 
of  the  growth  of  the  lash,  and  so  it  is  very  liable  lo  be  broken  off. 

If  only  one  or  two  lashes  grow  in  they  may  be  pulleil  out,  once  or 
twice,  in  the  hope  they  will  not  grow  again,  nor  again  be  s)  misdirected. 
But  if  many  lashes  grow  in,  or  if  a  few  only  be  always  growing  in,  they 
must  either  be  excised  with  their  hair-bulbs,  or  an  attempt  must  be 
made,  by  producing  cicatrisation,  to  give  a  right  direction  to  their 
future  growth.  The  latter  operation,  being  more  tedious  and  less  cer- 
tain in  its  results,  is  not  wortli  performing,  except  on  young  persons  or 
those  to  whom  personal  appearance  is  important.  When  the  hair  and 
hair-bulbs  are  extirpated,  the  whole  I'ow  of  lashes  of  each  lid  operated 
on  should  generally  be  removed,  though  some  only  here  and  there  be 
inverted,  unless  those  which  are  turned  in  be  all  at  one  part  of  the  mar- 
gin of  the  lid.  In  such  a  case,  a  small  round  piece  of  the  skin  and  all 
the  structures  down  to  tlie  cartilage  may  be  excised,  close  to  the  edge  of 
the  lid^  so  as  to  expose  the  roots  of  the  inverted  lashes,  and  the  lashes 
drawn  outwards  with  many  fine  sutures,  inserted  wherever  they  seem  to 
be  most  required  ;  after  which  the  scar  may  effectually  evert  the  ingrown 
lashes.  If  the  whole  row  of  lashes,  or,  perhaps,  even  if  some  all  along 
the  edge  of  the  lid,  be  growing  in,  a  similar  operation  to  that  last  de- 
scribed, but  extending  the  whole  length  of  the  margin  of  the  lid,  may  be 
done.     If  this  should  fail,  the  lashes  may  afterwards  be  wholly  extir- 
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paterl.  The  excision  of  a  part  of  the  row  of  hair-bulbs  is  very  often  un- 
satisfactory, because  tlie  subsequent  cicatrisation  at  tlie  extremities  of 
the  wound  will  often  draw  in  and  invert  some  of  the  nearest  lashes  of 
those  rightly  directed. 

Excision  of  Hair-bulbs  is  thus  done.  A  forceps  (compressoi^ium), 
having  for  its  lower  blade  a  slightly  curved  plate  of  metal,  has  this 
blade  placed  under  the  lid,  between  it  and  the  globe.  The  other  blade, 
the  skin  of  the  lid  being  drawn  away  from  its  margin,  is  then  brought 
down  upon  the  outer  surface,  and  is  screwed  down,  so  as  to  steady  the 

eyeli<l  between  tlie  two  blades  and  hold  it 
just  firmly  enough  to  control  the  bleeding, 
which  in  any  operation  on  the  eyelids  is 
liable  to  be  considerable  and  troublesome. 
This  upper  blade,  to  admit  of  operating, 
unlike  the  lower  one,  is  but  a  skeleton,  leav- 
ing all  the  centre  of  the  lid  and  its  margin, 
on  its  outer  side,  exposed  (Fig.  562).  Witli 
a  scalpel,  two  incisions  are  made  along  the 
margin  of  tlie  lid,  one  on  each  side  of  the 
I'ow  of  eyelashes,  carefully  including  all  of 
them ;  the  knife,  for  both  incisions,  being 
held  in  the  direction  of  the  growth  of  the 
lashes  and  made  to  cut  deeply.  The  ends  of 
the  incision  are  curved  into  each  other,  and 
then  the  piece  of  skin,  &c.,  including  the 
lashes,  is  detached  altogether  with  scalpel 
and  forceps.  The  inner  of  the  two  horizon- 
tal incisions  is  the  important  one.  It  must 
be  made,  with  a  firm  hand,  within  every  in- 
growing eyelash,  but  in  a  regular  curve,  so 
as  not  to  make  an  irregular  edge  to  the  lid. 
This  incision  often  carries  away  with  it  a 
longitudinal  strip  of  the  cartilage,  which 
gives  shape  to  the  lid.  It  should  not  trench  on  the  conjunctiva  or  on 
that  aspect  of  the  lid.  Then,  if  any  of  the  bulbs  have  been  cut  througii 
and  are  left,  they  should  be  removed :  they  are  easily  seen  in  the  wounil 
as  little  dark  points.  No  sutures  are  necessaiy;  the  skin  of  the  lid  is 
abundant, 

Symblepharon,  etc. — Wlien  the  palpebral  and  ocular  conjunctivae 
or  the  margins  of  the  lids  have  become  united,  the  bands  may  be 
divided,  and,  to  hinder  their  reuniting,  their  cut  surfaces  may  be  touched 
with  nitrate  of  silver,  oiled  lint  interposed,  and  a  probe  passed  along 
the  track  of  the  wound  occasionally.  But,  unless  a  probe  can  be,  in  any 
such  case,  in  the  first  instance  passed  freely  under  the  bands,  so  that 
they  may  be  isolated,  they  will  probably  reunite  to  such  an  extent,  that 
the  operation  will  have  been  almost  useless.  A  better  plan,  perhaps, 
than  dividing  the  band  when  the  union  is  inconsiderable,  is  to  tie  a 
strong  ligature,  passed  beneath  such  a  band,  around  it,  and  then  let  it 
drop  out  in  the  course  of  time.  If  a  probe  cannot  be  passed  under  and 
around  the  adherent  surfaces,  or  union  of  the  edges  of  the  lids,  it  may 
be  first  of  all  advisable  to  pass  a  few  silk  threads,  to  be  secured  and  left 
for  some  weeks,  so  as  to  make  a  fistulous  track  which  shall  be  the  limit 
to  which  it  is  iatended  to  free  the  lid,  when  the  parts  united  are  after- 
wards cut  through. 


Fig.  562. — Forceps  applied  for  Ex- 
cision of  Hair-bulbs. 
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Entropion If,  in  a  lax  state  of  the  lids,  as  when  a  patient  has 

latel,y  become  tliin,  anything  should  excite  the  action  of  the  orbicularis 
muscle,  those  fibres  next  tlie  edge  of  the  lid  not  unfrequently  cause  it  to 
become  rolled  inwards;  and  then  the  irritation  of  the  lashes  against  the 
ocular  conjunctiva  tends  always  to  aggravate  this  state  of  the  parts,  set 
up,  accidentally  as  it  were,  in  the  first  instance,  by  some  other  irrita- 
tion. This  abnormal  condition  is  most  commonly  seen  in  the  lids  of 
old  people,  and  especially  in  the  lower  lid,  which  is  kept  out  less  than  is 
the  upper  lid,  by  the  convexity  of  the  globe  of  the  eye.  For  instance, 
it  is  a  not  unfreqnent  occurrence,  and  must  be  looked  out  for,  and  at 
once  remedied  if  it  occur,  after  the  operation  for  senile  cataract.  The 
lids  of  old  people  contain  but  little  fat,  the  skin  lies  in  many  folds,  and 
after  an  operation,  the  skin  of  the  lid  is  bathed  in  tears,  and  so  the  more 
easily  becomes  inverted  ;  very  often,  too,  water-dressings  are  applied. 
Some  slight  irritation  or  pain  produces — voluntarily  or  involuntarily — 
an  extra  contraction  of  the  orbicularis,  and  the  edge  of  the  lid  is  tilted 
inwards.  Though  the  irritation  of  tlie  lashes  is,  in  these  cases,  very 
much  less  than  might  be  expected,  and  is  not  at  all  comparable  to  that 
arising  from  trichiasis  or  entropion  in  younger  persons,  in  whom  the 
lashes  are  stiffer  or  grow  irregularly,  the  obicularis  is  stronger  and  the 
lid  altogether  firmer,  it  must  be  closely  looked  for  and  prevented.  The 
patient  should  be  taught,  when  the  inversion  occurs,  to  put  his  finger  on 
the  skin  of  the  lid,  and  so  pull  it  down  and  replace  the  inverted  edge  of 
tlie  lower  lid  and  the  lashes.  Water-dressing  must  be  avoided.  Very 
probably,  however,  this  will  not  be  sufficient;  and  then,  the  skin  of  the 
lower  lid  being  drawn  down  and  well  dried,  some  collodion  should  be 
painted  along  the  edge  of  the  lid  with  a  large  brusii,  and  the  parts  kept 
still  until  it  is  dried.  If  this  be  insufficient  to  remedy  the  abnormal 
condition,  the  following  operation,  applicable  also  to  many  cases  other- 
wise originating,  in  which  the  lid  is  abundant,  should  btidone.  An  oval 
piece  of  the  skin  of  the  lid,  quite  close  to  the  margin^  must  be  excised 
horizontally.  As  much  as  is  sufficient  of  the  skin  and  subcutaneous 
tissues  is  seized  with  toothed  forceps,  raised  a  little,  and  cut  away  with 
scissors  curved  on  the  flat.  The  lid  is  drawn  open  a  little  and  steadied 
by  the  finger  of  an  assistant,  or  by  the  little  finger  of  the  left  hand  of 
the  operator,  which  holds  also  the  forceps.  Then  all  those  fibres  of  the 
orbicularis  nearest  to  the  edge  of  the  lid  are  snipped  away  with  the 
scissors,  so  that  the  cartilage  is  quite  exposed.  No  sutures  are  required, 
as  a  very  speedy  union  of  the  edges  of  the  wound  is  not  desirable,  and 
a  broader,  firmer  cicatrix  is  obtained  by  a  slower  process  of  healing. 
Enough  of  the  skin  should  be  removed,  and  all  the  inner  fibres  of  the 
muscle  causing  the  inversion. 

More  difficult,  because  more  complicated  cases,  of  older  date  and  yet 
of  common  occurrence,  are  those  in  which  the  lid,  its  cartilage,  &c.,  is 
altogether  thickened,  generally  as  a  resnlt  of  the  application  of  caustics 
in  the  solid  form  to  tlie  palpebral  conjunctiva  for  a  longer  time  than 
was  needed,  probably  for  granular  lids,  or,  as  usual,  too  near  to  the 
margin  only  of  the  lid.  The  upper  lid  is  the  one  most  frequently 
aflected.  This  is  the  commonest  cause  of  trichiasis;  but  it  may  result 
in  entropion,  or  in  both  together.  The  trichiasis  must  be  treated  by 
excision  of  the  hair-bulbs,  or  otherwise,  as  may  be  required.  The  entro- 
pion may  be  remedied  in  this,  and  in  such  cases  of  thickening  of  the  lid, 
by  "grooving"  the  outer  surface  of  the  length  of  the  cartilage,  near  its 
margin,  by  first  exposing  it,  and  then  making  two  longitudinal  vertical 
incisions  into  the  cartilage  two-thirds  or  more  through  its  thickness, 
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inclined  to  each  other,  so  that  the_y  meet  below  and  form  a  Y-shaped 
groove  along  the  edge  of  the  lid.  Then,  if  there  be  no  wrong  direction 
in  the  growth  of  an}'  of  the  lashes  (trichiasis),  but  only  the  regular  row 
is  carried  in  with  the  inverted  lid  against  the  eye,  a  few  fine  sutures  are 
introduced  through  the  skin  of  the  edge  of  the  wound,  next  the  margin 
of  tiie  lid,  and  then  through  the  edge  of  the  groove  in  tlie  cartilage, 
farthest  from  the  lid's  margin.  If  the  lashes  have  been  removed  for 
concomitant  trichiasis,  the  fine  sutures  are  merely  put  through  the  two 
lips  of  the  skin-wound,  so  as  to  approximate  the  sides  of  the  groove  in 
the  cartilage,  and  keep  out  the  incurved  margin.  In  some  cases  of  en- 
tropion, an  operation,  tlie  reverse  of  that  sometimes  adopted  in  cases  of 
ectropion,  the  V-Y-operation,  may  be  done.  A  Y-shaped  incision  may 
be  made  thi-ough  the  skin  and  subcutaneous  parts  of  the  (lower)  lid, 
and  the  point  of  the  angle,  being  dissected  up,  is  extended  down  below 
the  point  from  which  it  was  taken,  and  then  secured  with  some  fine 
sutures. 

Ectropion — For  this  morbid  condition,  and,  in  a  less  degree,  for 
entropion,  it  is  not  possible  to  point  out  any  single  operation  as  a  cure. 
Neither  of  them  is  a  disease,  but  the  result  of  vai'ious  diseases  ;  and  even 
though  two  cases  of  ectropion,  for  instance,  may  be  considered  due  to 
the  same  disease,  they  will  very  probably  call  for  difl[erent  methods  of 
treatment.  Some  operations  in  these  cases  are  often,  however,  applica- 
ble in  a  general  way,  as  the  disease  which  has  been  their  origin  is  com- 
mon to  tliem.  In  thin  old  people,  who  have  been  stout,  a  weak  orlncu- 
laris  muscle,  with  loose  skin,  induces  passively,  on  any  slight  provocation, 
ectropion  of  the  lower  lid,  and  perhaps  also  consequently  lacrj^nation 
(which  alwa^^s  aggravates  the  eversion  of  the  lid — see  "Slitting  the 
Punctura,"  below  J.  The  very  existence  also  of  the  ectropion  in  time 
only  aggravates  the  disease  by  exposure,  and  consequent  thickening,  of 
the  conjunctiva.  A  tendency  to  entropion  or  ectropion  may  often  be 
remedied  by  means  which  in  a  normal  lid  would  produce  the  contrary 
results.  Thus  caustics  too  freely  applied  to  the  conjunctival  surface  of 
the  margin  of  the  lid,  it  has  been  said,  have  often  caused  entropion. 
So,  also,  if  sufficiently  used,  the  application  of  nitrate  of  silver,  or  some 
other  caustic  from  time  to  time,  will  sometimes  cure  a  slight  ectropion. 
It  has  been  said  that  a  weak  orbicularis  induces  a  passive  ectropion; 
and  also  that  a  removal  of  some  too  powerful  and  active  fibres  of  the 
same  muscle,  next  the  lid's  margin,  will  cure  man\'  trifling  cases  of 
entropion.  Severer  cases  of  old  and  confirmed  ectropion  will  probably 
require  to  be  treated  by  a  Y-shaped  excision  of  a  part  of  the  whole  thick- 
ness of  the  lid:  the  cut  surfaces  being  afterwai'ds  brouglit  together,  and 
adapted  with  entomological  pins  and  silk  twisted  around  them.  Ectro- 
l)ion  generally  occurs  in  the  lower  lid  ;  entropion  (in  the  numerous  cases 
in  which  there  is  thickening  and  perhaps  trichiasis)  generally  in  the 
upper  lid,  being  there  artificiall}'^  produced.  Ectropion  from  deficient 
power,  or  paralysis,  of  the  orbicularis,  by  force  of  gravity,  and  entro- 
pion from  excessive  action  of  the  marginal  fil)res  of  the  same  muscle,  as 
explained  already,  both  affect  the  lower  lid  as  a  rule. 

OPERATIONS    ON    THE    TEAR-PASSAGES. 

Slitting  the  Punetum  and  Canaliculus. — In  any  case  in  whicli, 
without  any  special  exciting  cause,  the  tears  are  found  to  run  down 
the  cheeks,  this  state  of  things  must  be  remedied  as  soon  as  possible, 
or   it    aggravates    itself.      In    the    first    place,    in    operating  here,    we 
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have  to  ascertain,  first,  if  the  lower  pnnctiim  be  rightly  placerl  in  con- 
tact with  the  globe  of  the  eye  ;  second,  if  it  be  patent ;  tliirdly,  if  the 
canaliculus  or  nasal  duct  be  obstructed.  Seldom,  if  the  punctum  be 
averted  from  the  globe,  will  it  be  enough  to  restore  its  right  position. 
Whilst  disused,  it  has  become  permanently  too  narrow.  If  it  be  everted 
a  little,  it  will  be  enough  that  the  punctum  be  divided,  so  that  the  tears 
may  reach  the  slit-shaped  artificial  opening.  If  it  l)e  closed,  or  too 
small,  it  must  be  slit  up;  and  if  the  canaliculus  or  nasal  duct  be  ob- 
structed, it  must  be  thenceforth  repeatedly  probed. 

Among  the  preliminar}^  "  special  exciting  causes"  of  an  overflow  of 
tears,  besides  grief  and  casual  external  stimulants,  such  as  peat-smoke, 
we  must  not  omit  to  search  for  eyelashes,  or  other  foreign  bodies,  in  or 
upon  the  conjunctiva.  If  there  be  intolei'ance  of  liglit,  tliere  is  generally 
an  equal  amount  of  lacrj'mation  when  the  eyes  are  exposed  to  light. 
Both  are  excessive  in  the  common  conjunctivitis  of  wealily  cliildren. 
Probably,  even  tliough  the  cause  of  the  weeping  be  but  temporary — 
swelling  of  the  parts  near  the  orifice  during  conjunctivitis,  or  abscess 
of  the  margin  of  tbe  lid  everting  the  punctum — it  will  be  best  to  slit  the 
inferior  canaliculus.  And  as  to  the  slitting  operation,  it  may  quite 
safely  be  done  in  an}^  case,  even  if  only  temporaril}^,  required  ;  for.  if  it 
do  no  good  afterwards,  it  does  no  harm,  and  the  imi)erfection  of  the 
punctum  seems  to  be  of  no  more  serious  importance  tlian  is  that  of  the 
pupillary  aperture  after  an  iridectomy  that  was  needed  and  then  done. 
As  the  lower  lid  is  of  the  two'the  most  subject  to  ectropion,  so  also  it 
seems  that  tlie  lower  punctum  is  the  more  frequently  everted,  obstruct- 
ed, or  obliterated.  Gravity  is  perhaps  concerned  in  both.  The  Sur- 
geon's attention  is  seldom  called  to  the  u|)per  punctum  ;  if  it  be  too 
small,  altogether  absent,  or  abnormally  placed,  perhaps  ho  is  not  called 
on  to  discover  the  fact ;  but,  on  examination,  the  punctum  is  generally 
found  to  be  in  right  position  and  patent,  and  yet  insuflflcient  to  prevent 
lacryniation  when  the  lower  punctum,  to  which  the  tears 
gravitate,  is  not  fit  to  receive  them,  or  the  canaliculus  and 
nasal  duct  to  convey  them  away.  If  the  lower  punctum 
be  so  much  everted  that  for  an}' length  of  time  it  is  dried, 
it  probably  becomes  narrowed,  an<l  would  not  carry  away 
the  tears,  even  if  the  ectropion  were  remedied  and  the 
punctum  again  moistened. 

Operation. — The  patient  is  seated  in  a  chair,  in  a  good 
light,  with  his  head  thrown  back,  a  towel  over  it,  and 
resting  on  the  chest  of  the  operator,  who  is  standing  be- 
hind hira.  A  finger  or  the  thumb  of  the  left  hand  is 
placed  lightly  on  the  lower  and  outer  part  of  the  skin 
of  the  lower  lid,  which  is  drawn  forcilily  down  and  out- 
wards, and  fixed  b_v  pressure  on  the  malar  bone  sutfi- 
ciently  to  overcome  the  force  of  the  orbicularis.  If 
tlie  punctum  l)e  not  everted,  so  that  it  may  be  fairly 
seen,  it  is  well  exposed  to  view  by  slight  traction  with 
another  finger  on  the  skin  of  the  inner  part  of  the  lower 
lid,  drawing  it  downwards  a  little  and  fixing  it  in  that 
position.  If  the  skin  of  the  lower  lid  be  wet  with  tears  or 
greasy  with  ointment,  it  should  be  first  of  all  wiped  dry;  Fig.  533. —a. 
or  a  corner  of  the  towel  ma}'  be  required  to  be  applied  Bowman's  Probe 
between  the  fingers  and  the  eyelid.     The  knife  enii)loved     (^°-  ^^  ^°^  '^^sax 

i       .>  Duct    h  Weber's 

is  very  narrow,  and  about  an  inch  in  length  altogether.  Knife  for  sutting 
It  ends  in  a  small   probe,  of  about  a  line  in  length,  with     canaliculus. 
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a  slightly  bulbous  extremity,  bent  somcwluit  towards  the  cuttino;  edge 
(Fig.  5G8  6).  It  is  held  with  the  probe-point  turned  downwards  and 
directed  into  the  punctum;  and,  when  the  Surgeon  is  sure  of  its  being 
in  the  right  position,  some  little  force  may  be  emplo3'ed,  if  neces- 
sary, for  its  passage  through  the  punctum.  If  the  punctum  be  quite 
obstructed  or  disguised,  it  is  well  to  be  as  sure  as  possible  that  the 
knife  is  rightly  directed  ;  if  little  pits  be  made  in  the  soft  skin  or  con- 
junctiva with  the  probe-end,  it  is  so  much  the  more  difficult  afterwai'ds 
to  make  sure  of  the  real  position  of  tiie  punctum,  A  minute  depres- 
sion, made  oval  by  traction  on  the  skin  of  the  lid,  will  be  detected  in  the 
right  anatomical  position  of  the  punctum,  even  if  it  be  quite  impervious 
to  the  tears.  The  right  position  may  be  judged  of  by  relaxing  for  an 
instant  the  dragging  force,  and,  if  the  lid  be  bathed  in  tears,  it  may 
be  wiped  dr}',  and  a  very  little  quantity  of  the  tears  may  be  detected 
lying  in  the  natural  pit  or  oozing  from  it.  The  probe-point  being  within 
the  punctum,  the  knife  is  turned  half-round,  so  that  the  cutting  edge  is 
directed  upwards  and  towards  the  nose,  and  the  probe-end,  which  is  not 
in  a  line  with  the  rest  of  the  instrument,  is  directed  in  that  which,  ana- 
tomically, is  known  to  be  the  direction  of  the  caniliculus.  This  is  then 
slit  up,  as  far  as  the  probe-end  will  let  the  knife  go,  towards  the  nose,  or, 
at  least,  well  into  that  part  of  the  palpebral  conjunctiva  in  which  the 
tears  habitually  lie.  The  nasal  duct  may  now  be  i*robed  if  necessary. 
If  a  little  clot  of  blood  lie  between  the  edges  of  the  wound,  it  is  no  dis- 
advantage, as  it  will  hinder  their  reunion,  A  day  or  two  after  the  ope- 
ration, a  probe  should  be  passed  along  forcibly  between  the  edges  of  the 
wound  to  tear  through  recent  adhesions,  if  they  liave  formed.  After 
this,  the  open  channel  will  be  patent ;  perhaps  not  throughout  the  extent 
of  the  incision,  but  sufficiently  far  from  the  punctum  to  gain  all  the 
advantages  to  be  desired  of  the  operation,  whether  for  the  admission  of 
tears  to  the  sac  and  nasal  duct,  when  they  are  in  a  healthy  state,  or  for 
tiie  entry  now  and  then  of  a  probe  to  be  passed  along  the  latter  channel 
if  it  be  obstructed.  A  small  piece  of  the  inner  lip  of  the  slit-up  canali- 
culus has  been  sometimes  removed  with  advantage,  when  there  is  ever- 
sion  of  the  edge  of  the  limb  of  an  amount  and  kind  which  would  suggest 
it.  It  is  easily  done,  tlie  lid  being  fixed  and  drawn  down  and  outwards, 
with  forceps  and  scissors. 

The  upper  punctum  seems  to  be  alone  generally  insufficient.  I  do 
not  remember  to  have  slit  it  up  usefully  but  once,  in  a  case  (  Ophthalmic 
Hospital  Beportii,  vol.  iii.  p,  4)  in  which  the  lower  orifice  could  not  in 
any  way  be  found  in  the  dried  mucous  membrane.  The  upper  punctum 
was  in  no  way  abnormal,  and,  when  slit,  I  passed  a  curved  probe  by  it 
into  the  sac  and  back  by  the  lower  canaliculus  so  as  to  make  it  emerge 
at  the  lower  punctum.  Then  the  lower  punctum  could  be  slit  as  usual, 
and  the  case  was  cured  forthwith.  The  upper  punctum  and  canaliculus, 
even  if  slit,  unfortunately  do  not  make  a  convenient  way  for  the  probing 
of  the  nasal  duct,  because  of  the  projection  of  the  brow  ;  and  the  upper 
channel  alone,  even  if  rightly  placed  and  patent,  does  not  prevent  lacry- 
mation,  or  at  least  very  often  fails. 

In  acute  infiammation  or  abscess  of  the  lacrymal  sac,  the  lower  canali- 
culus must  be  slit,  and  the  matter,  if  an}',  thereby  let  out  on  the  con- 
junctival aspect  of  the  lid,  or  evacuated  with  gentle  pressure  steadily 
made  with  two  or  three  of  the  fingers  over  the  sac.  A  new  difficulty  in 
this  case  presents  itself  in  the  firm  swelling  of  the  soft  parts  of  the 
neighborhood  of  the  sac,  which  makes  it  very  difficult  to  obtain  a  view 
of  the  punctum  so  as  to  introduce  the  probe-ended  knife.     This  may 
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generally,  however,  be  done  bj^  pressing  the  point  of  a  finger  or  the  end 
of  the  handle  of  a  scali)el  into  the  osdematous  tissues  jnst  outside  the 
right  position  of  the  punctum,  so  as  to  evert  it,  although  the  whole  lid 
cannot  be  everted  or  drawn  aside.  An  abscess  of  the  lacrymal  sac,  if 
neglected,  will  open  through  the  skin,  and  leave  a  permanent  scar,  but 
in  no  case  should  it  be  opened  externally,  unless  an  external  opening 
sliould  be  plainly  inevitable,  and  even  then  the  slitting  the  canaliculus 
and  probing  the  nasal  duct  must  be  done  as  before.  A  fistula  lacrymaliH 
is  understood  to  mean  a  permanent  external  opening,  leading  down  to 
the  lacrymal  sac,  not  to  the  gland.  It  is  not  an  uncommon  result  of 
neglect  of  obstruction  of  the  nasal  duct.  Inflammation  of  the  sac  arises, 
and  goes  on  to  suppuration  ;  and,  this  being  neglected,  the  abscess  opens 
externally  through  the  skin.  The  pain  being  relieved,  the  disease  is 
probabl}"  still  neglected,  and  a  fistulous  opening  is  established.  A  scar 
cannot  then  be  avoided;  but  a  fistula  in  this  situation  may  generally  be 
induced  to  heal,  if  the  nasal  duct  be  diligently  probed  and  the  natural 
outlet  of  the  tears  re-established.  Whilst  there  is  discharge,  it  may  be 
well,  b}'  the  use  of  a  small  India-rubber  bottle  syringe  introduced  hy 
the  fistulous  opening,  if  it  have  not  begun  to  contract,  or  by  the  slit-up 
canaliculus,  to  inject  tepid  water  or  astringent  lotions  from  time  to  time. 

Probing  the  Nasal  Duct The  normal  punctum  admits  only  so 

very  small  a  probe,  that,  when  the  nasal  duct  is  in  any  way  obstructed, 
it  must  be  slit  up  as  described.  Ti»enceforward  a  sufficiently  large 
probe  can  be  passed,  when  it  is  required,  to  act  as  a  bougie  to  overcome 
such  slight  obstructions  as  not  unfiequently  are  the  cause  of  the  enduring 
lacrymation,  or,  it  may  be,  of  the  subsequent  sei'ious  inflammation  and 
suppuration  within  the  lacrymal  sac;  to  evacuate  the  muco-purulent 
matter,  and  then  afterwards  to  obviate  the  obstruction  by  slow  degrees. 
Bowman's  probes  are  of  six  sizes.  Fig.  563  a,  represents  the  largest, 
No.  6,  of  the  actual  size.  It  is  the  most  useful  size,  and,  although  very 
often  it  cannot  at  once  be  passed  through  the  nasal  duct,  we  always  aim 
at  so  doing  in  the  further  treatment  by  probing  of  an^^  such  case.  Lacry- 
mal |)robes  (for  the  nasal  duct)  have  two  slight  bends  at  perhaps  one- 
thir(l  and  two-thirds  of  an  inch  from  the  end,  the  one  bend  being  made 
at  a  quarter  turn  from  the  direction  in  which  the  other  bend  is  made. 
By  having  these  different  bends,  the  end  of  one  of  these  probes  vviil  so 
much  the  better  find  its  way  and  pass  along  the  nasal  duct,  either  unas- 
sisted, held  loosely  in  the  fingers,  or  being  slightl}^  rotated  liy  the  Sur- 
geon as  it  is  pressed  downwards.  The  patient  being  seated  with  the 
back  of  his  head  against  the  chest  of  the  Surgeon,  who  is  standing 
behind  him,  the  probe  is  held  horizontall}'  in  the  right  hand  for  the 
right  eye,  and  vice  versa;  with  one  finger  of  the  other  hand  the  skin  of 
the  lower  lid  is  drawn  down  and  outwards,  as  in  the  operation  of  slitting 
the  canaliculus.  With  another  finger,  the  skin  of  the  same  lid  is  drawn 
down  a  little  just  at  the  punctum,  so  as  thus  to  evert  the  lid  and  show 
the  cnifice  by  which  the  probe  is  entered,  the  point  of  it  being  kept  down 
a  little,  so  as  to  feel  tiie  bottom  of  the  open  mucous  channel  as  it  is 
passed  along;  and,  the  parts  being  stretched  at  the  same  time,  it  is 
hardly  possible  to  make  a  false  passage.  The  probe  is  known  to  be  in 
the  sac  by  the  resistance  that  is  felt,  and  by  the  al)sence  of  any  elasticity; 
and,  wiien  the  lower  lid  is  no  longer  kept  on  the  stretch,  pressing  the 
end  of  the  probe  inwards  towards  the  nose,  if  the  probe  be  in  the  sac, 
does  not  pucker  the  skin  of  the  parts  concerned.  If  the  probe  have  met 
with  any  obstruction  in  tlie  canaliculus,  if  it  have  folded  the  lining  mem- 
brane and  cannot  therefore  pass,  it  should  be  withdrawn  a  little  and 
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then  passed  onwards  again,  the  lower  lid  being  always  drawn  very  much 
down  and  outwards,  so  as  to  make  sure  that  it  is  in  the  right  direction; 
then,  by  steady  pressure,  with  slight  rotation  of  the  probe,  tiie  obstruc- 
tion may  be  soon  overcome;  if  not,  a  smaller  and  a  smaller  probe  must 
be  used  until  one  is  passed.  Then  the  size  of  the  probe  is  noted,* and 
each  succeeding  time  a  larger  one  is  attempted  to  be  passed.  It  may  be 
well,  perliaps,  to  leave  it  in  a  short  time  when  it  is  passed  through  a 
stricture. 

The  probe,  having  been  introduced  into  the  lacrynial  sac,  has  yet  to 
be  passed  along  the  nasal  duct.  To  do  this  it  is  very  necessary  to  pro- 
ceed in  no  uncertain  way,  or  many  difficulties  may  j'et  be  encountered, 
and  a  false  passage  made.  The  point  of  tlie  probe,  now  in  the  sac,  is 
against  the  bony  inner  wall.  It  must  be  held  there  whilst  the  probe  is 
brought  up  from  the  horizontal  to  the  vertical  position.  It  will  then,  at 
least,  begin  to  pass  along  the  nasal  duct,  if  it  will  not  traverse  the  canal. 
The  direction  of  the  nasal  duct — downwards,  backwards,  and  inwards — 
being  borne  in  mind,  the  probe  is  gently  pressed  on  ;  it  must  not  be  held 
so  tightly  between  the  fingers  that  it  cannot  follow  the  course  of  the 
duct,  and  sometimes,  it  has  been  observed,  a  slight  rotation  by  the  Sur- 
geon's fingers  will  facilitate  matters.  If  it  will  not  pass  down  to  the 
floor  of  the  nostril,  perhaps  an  inch  and  a  half,  a  little  more  pressure 
may  be  exerted  and  continued,  and  increased  if  the  probe  seem  to  pass 
at  all.  The  probe  generally  passes  easily  enough  through  the  lower 
part  of  its  course.  Experience  alone  can  determine  when  and  how  much 
pressure  may  be  exerted  without  fear  of  making  a  false  passage. 

For  stricture  in  the  bony  nasal  duct,  it  would  seem  to  be  useless  to 
leave  the  })robe  in  for  a  short  time,  as  may  be  done  for  the  strictures  of 
the  canaliculus  above  described.  It  should  be  removed  when  it  has 
passed  all  along  the  duct.  It  must  be  passed  again  many  times  at  inter- 
vals of  a  few  days,  and  the  size,  up  to  No.  6,  increased,  if  at  first  it  have 
not  been  possible  to  pass  the  largest  probe.  If,  after  the  obstruction 
has  been  remedied,  as  very  often  happens,  the  stoppage  again  take  place 
(the  punctum  and  canaliculus  are  now  always  patent),  recourse  must  be 
again  had  to  the  probing.  The  smaller-sized  probes  are  liable  to  be 
caught  in  folds  of  the  mucous  membrane  and  to  make  false  passages  ; 
and  No.  6  (or  5  or  4)  b^^  a  little  pressure  in  the  right  direction,  and  with 
all  due  precautions,  will  almost  certainly  pass.  If  the  probing  finally 
will  not  cure  tlie  obstruction,  a  style,  introduced  by  the  slit  canaliculus, 
must  be  worn  for  a  time.  It  consists  of  a  silver  wire,  of  the  size  of  the 
No.  6  probe,  two  inches  or  less  in  length,  and  abruptly  tapered  into  half 
an  inch  of  about  tlie  size  of  the  No.  2  or  3  probe ;  this  end  is  bent  down 
when  the  style  has  been  introduced. 

SQUINT-OPERATIONS. 

In  these  operations  the  object  is,  by  dividing  the  tendon  of  the  rectus 
muscle  which  produces  the  Strabismus,  to  cause  it  to  become  attached 
to  the  globe  of  the  eye  at  a  point  behind  its  natural  insertion  into  the 
sclerotic.  Then  the  muscle  regains  and  retains  the  power  of  moving  the 
eye,  but  in  a  diminished  degree,  so  as,  usually  and  without  any  special 
exertion,  to  place  the  eye  in  a  position  parallel  to  that  of  the  other.  The 
first  point  in  diagnosing  a  fit  case  for  tenotomy  in  squint  cases  is  to 
ascertain  that  all  the  muscles  of  the  eye  act,  and  that  there  is  no 
paralysis  of  any  of  them.  Then,  again,  an  operation  should  not  be  per- 
formed in  any  case  in  which  the  squint  is  not  confirmed,  where  some- 
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times  there  is  no  degree  ,of  squint;  in  sncli  a  case,  spectacles  should  be 
tried.  Convex  glasses  (lor  hypernietropia)  are  very  often  needed  in 
squint  cases  to  reined}'  a  slight  degree,  or,  at  least  after  the  operation, 
to  correct  the  pre-existing  error  of  refraction.  The  hypermetropia  is 
the  cause  why  most  of  the  patients  who  squint  have  begun  to  do  so  at 
the  age  at  which  cliildren  have  learned  to  read  and  observe  near  objects 
closely.  Yery  yovmg  children  are  therefore  very  rarely  subjects  for 
squint-operation.  And  even  if  the  case  be  one  of  a  confirmed  squint, 
the  operation  (in  a  very  young  child)  may  be  deferred,  if  the  visionof 
neither  eye  be  impaired.  A  large  majority  of  these  cases  are  of  convei*- 
gent  strabismus,  requiring  division  of  tlie  internal  rectus  tendon  or  ten- 
dons. Of  307  primary  operations  for  squint,  at  tlie  Royal  London 
Ophthalmic  Hospital,  in  Moorfields,  in  1871,  275  were  for  convei'gent 
and  32  for  divergent  strabismus.  The  superior  or  inferior  rectus  ten- 
dons are  ver}^  rarely  divided.  A  squint  downwards  is  hardly  ever  seen 
but  in  hydrocephalus,  of  which  it  is  supposed  by  some  to  be  pathogno- 
monic; it  is,  in  these  cases,  of  both  eyes,  and  only  occurs  at  intervals. 

To  ascertain  the  existence  or  the  degree  of  squint,  the  patient  is  placed 
standing  before  the  Surgeon,  who  observes  which  eye  seems  to  squint. 
The  Surgeon,  if,  for  instance,  the  patient's  right  eye  be  turned  inwards 
in  looking  at  him,  extends  and  closes  the  fingers  of  his  right  hand, 
bringing  them  with  the  back  of  the  hand  to  the  face  of  the  patient,  close 
up  before  his  left  eye,  witi^hout  touching  it;  then,  the  patient  still  re- 
garding the  face  of  the  Surgeon,  the  left  eye  being  shut  out,  the  right 
eye  is  everted  from  its  former  position  and  turned  out  sufficiently  to 
continue  the  steady  gaze  of  the  patient  in  the  face  of  the  Surgeon.  The 
Surgeon  now  removes  his  hand  quickly  from  before  the  left  eye,  and  this 
is  observed  to  be  turned  inwards,  as  the  right  was  ;  probably  it  now 
quickly  adjusts  itself,  and,  as  at  first,  the  right  is  again  inverted.  Or 
the  Surgeon,  if  the  right  eye  do  not  now  seem  to  be  again  turned  in, 
uses  his  other  hand,  and  excludes,  without  closing,  the  patient's  right 
eye,  to  see,  as  the  patient  is  always  looking  steadily  in  his  face,  if  the 
other  will  now  seem  to  correct  itself;  and  so  he  proceeds,  successively 
and  alternately,  to  confirm  his  diagnosis.  It  is  very  improbable  that,  if 
there  be  some  degree  of  convergent  strabismus,  even  though  not  con- 
stant but  recurrent,  it  will  not  be  manifested  when  the  patient  is  under 
the  excitement  of  a  formal  examination,  and  is  regarding  a  rather  near 
object,  the  face  of  the  Surgeon.  If  there  be  no  squint  and  the  previous 
diagnosis  were  in  error,  whichever  eye  is  shut  out  in  the  way  described, 
the  other  will  not  move  or  change  its  position,  for  it  continues  to  look 
at  that  at  which  it  was  desired  to  look. 

If  we  desire  to  estimate  exactly  the  degree  of  strabismus,  the  patient 
is  desired  to  look  straight  before  him  at  any  object.  A  little  mark  is 
then  made  on  the  skin  near  the  edge  of  the  lower  lid  of  the  wrongly 
directed  eye,  at  a  point  verticallj'^  corresponding  with  the  outer  (or  inner) 
edge  of  the  circumference  of  the  cornea.  Then  the  other  eye  of  the 
patient  is  closed  with  the  hand  ;  and  the  patient,  without  turning  his 
head,  is  desired  still  to  regard  the  same  object.  The  squinting  eye  is 
then  righted;  and  another  mark,  again  corresponding  to  the  same  part 
of  the  margin  of  the  cornea,  is  made  on  the  lower  lid.  Then  the  distance 
between  the  two  marks  is  measured,  and  the  squint  is  said  to  be  of  so 
many  lines.  If,  in  a  case  of  convergent  squint,  the  interval  be  of  as 
jnuch  as  three  or  four  lines,  it  is  probably  advisable  tliat  the  tendons  of 
both  the  internal  rectus  muscles  should  be  divided  at  once,  rather  than 
that  alone  of  the  eye  only  ostensibly'  squinting.    In  the  more  common  and 
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less  degrees  of  convergent  squint,  it  is  best  at  first  in  each  case  to  divide 
only  the  internal  rectus  tendon  of  the  eye  habiLually  inverted,  and  to 
divide  the  other  afterwards  only  if  the  first  operation  should  prove  to 
he  insufficient.  'Vo  determine  which  e3-e  is  to  be  operated  on,  close  at- 
tention to  the  patient,  for  a  short  time,  covering  neither  eye,  will  gene- 
rally be  enough  ;  or  both  eyes  of  the  patient  may  be  repeatedly  covered 
for  a  minute  and  uncovered  with  the  hand  of  the  Sui-geon,  so  as  better 
to  observe  which  eye  is  habitually  turned  in.  As  to  repeated  divisions 
of  the  same  internal  rectus  tendon,  when  the  eye  has  persistentlv  re- 
mained inverted,  experience  is  rather  unfavorable;  but  if  without  it  the 
defect  be  not  remedied,  it  must  l)e  done,  supposing,  of  course,  that  the 
opposite  internal  rectus  tendon  has  been  cut. 

Operation The  operation  for  squint  is  thus  done.    A  wire-speculum 

(Fig.  564,  a)  is  inserted  between  tiie  lids,  which  are  thus  widely  opened. 
A  small  fold  of  the  conjunctiva  is  then  seized  with  toothed  forceps  with 
fine  points  (Fig.  564,  6),  just  below  and  a  little  in  front  of  the  insertion 
of  the  rectus  tendon  to  be  divided;  with  straight  and  rather  blunt- 
pointed  scissors  (Fig.  554,  c),  this  little  fold  is  cuttlirough  horizontally  ; 


Fig.  564.— ft.  Wire-Speculum,     h.  Toothed  Forceps  with  Fine  Points,     c.  Straight  Scissors. 
d.  Strabismus  Hook.     e.  Scissors  for  Dividing  Optic  Nerve  in  Extirpation  of  the  Eye. 

the  forceps  is  then  inserted,  closed,  rather  deeply  in  the  wound,  and  a 
fold  of  subconjunctival  tissue,  fascia,  &c.,  is  pinched  up  close  to  the 
sclerotic,  and  divided  with  the  scissors  on  its  sclerotic  side.  Now,  the 
forceps  still  holding  that  which  was  last  taken  up  with  it,  the  points  of 
the  scissors  being  still  pressed  against  the  sclerotic,  and  each  time  very 
little  opened,  a  succession  of  little  snips  is  made,  the  scissors  being 
pushed  backwards  to  some  little  distaiice  beyond  the  insertion  of  the 
rectus  tendon  and  below  the  muscle.  When  none  of  the  fascia  in  this 
tunnel-like  opening  remains  uncut,  when  it  offers  no  more  resistance,  the 
scissors  are  withdrawn,  and,  remembering  the  direction  of  the  deep  little 
opening  just  made,  and  observing  that  the  eye  has  not  changed  its  posi- 
tion, or,  if  it  have  moved,  allowing  so  much  for  the  change  of  position, 
the  strabismus-hook  (Fig.  564,  rf)  is  quickly  inserted  and  carried  directly 
backwards  through  the  length  of  the  opening  in  the  conjunctiva  and 
subconjunctival  tissues,  and  then,  the  point  being  always  kept  close  against 
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the  convex  sclerotic^  the  handle  is  depi'essed,  and  the  hook  passed  upwards 
under  the  tendon  of  the  muscle  to  be  divided,  and  brought  forwards  up 
to  its  insertion.  The  points  of  the  scissors  are  tlien  carried  along  the 
sclerotic  side  of  the  hook,  and  opened  a  little,  so  that  one  blade  passes 
with  the  hook  under  the  tendon,  and  the  other  in  front  of  it.  This  blade 
will  pass  beneath  the  conjunctiva  without  penetrating  it,  or  if  it  be  too 
closely  adherent,  the  two  blades  of  the  scissors,  closed,  may,  before  di- 
viding the  tendon,  be  made  to  open  a  way  in  front  of  the  insertion  of 
the  tendon.  The  tendon  is  then  cut  through;  the  hook  being  at  the  same 
time  everted  a  little  to  allow  one  blade  of  the  scissors  to  pass  between 
it  and  the  sclerotic.  T'he  scissors'  blades  are  opened  as  little  as  may  be 
required,  so  as  to  prevent  any  unnecessary  disturbance  of  the  pai'ts,  or 
tearing  open  of  the  external  opening.  An  inexperienced  operator  is 
likely  to  be  misled  by  a  want  of  knowledge  of  the  feel  of  the  sclerotic, 
when  it  is  readied  as  the  hook  is  passed  along  beside  the  globe  upon  it; 
or  by  a  fear  of  keeping  close  to  the  globe  of  the  e3'e.  There  is  no  fear, 
especially  for  an  anatomist,  of  cutting  into  the  sclerotic.  The  tendon, 
before  it  is  lost  in  the  sclerotic,  lies  for  some,  or  all,  the  distance  along 
the  surface  of  this  membrane;  so  that,  to  insert  a  hook  beneath  it,  the 
end  of  it  must  be  brought  to  bear  at  a  point  inferior  to  and  behind  the 
insertion  ;  and  then,  being  steadily  pressed  against  tlie  sclerotic  with 
some  little  force,  it  must  be  carried  upwards  and  backwards  and  then  a 
little  forwards.  In  these  operations  for  the  division  of  tendons  we  must 
also  recollect  how  wide  is  the  insertion,  and  at  wliat  distance  from  the 
margin  of  the  cornea  ;  and  in  this  they  vary  a  little.  The  opening  in  the 
conjunctiva  should  be  made  no  lai'ger  than  will  be  enougli.  The  con- 
junctiva, when  the  tenotomy  is  com|>leted  by  this  method,  prevents  the 
eye  from  being  carried  unrestrainedly  in  the  opposite  direction.  The 
object  is  not  merelj'  to  divide  tlie  tendon  ;  but,  according  to  the  degree 
of  distortion,  the  operator  will  separate,  more  or  less,  the  tendon  and 
muscle  from  its  surroundings.  In  an  extreme  case,  any  minor  tendinous 
insertions  lying  beneath  the  chief  portion  of  the  muscle  concerned  must 
be  searched  for  and  divided  ;  while,  in  trifling  cases,  these,  or  at  any  rate 
tlie  areolar  tissue  in  connection  with  tiie  tendon,  should  be  undisturbed. 
It  is  not  advisable,  however,  in  extreme  cases,  that  the  operation  should 
be  made  to  resemble  the  old  squint-operation,  by  dividing  the  conjunc- 
tiva over  the  insertion  of  the  tendon.  If  this  be  done  in  internal 
strabismus,  it  leads  to  retraction  of  tlie  caruncle  and  the  plica  semilu- 
naris, and  a  staring  look  of  the  eye,  although  it  be  made  to  act  in  a 
parallel  direction  with  the  other.  To  obviate  the  difficult}^  of  an  exten- 
sive accidental  rent  of  the  conjunctiva  during  the  operation,  especially 
if  it  seem  to  be  thin  and  liable  to  be  torn  open,  the  forceps,  instead  of  a 
second  time  being  made  to  grasp  the  parts  to  be  divided,  may  at  first  be 
made  to  seize  the  subconjunctival  tissues  together  with  the  conjunctiva 
in  a  fold  in  a  radiating  direction  from  the  centre  of  the  cornea,  and  the 
conjunctival  opening  made  far  back  from  the  margin  of  the  cornea;  the 
scissors  also  should  be  less  blunt-pointed  than  those  figured,  and  by 
pressing  tlieir  separated  points  towards  tlie  eyeball  firmly  before  closing 
them,  to  make  the  division,  the  operation  may  be  completed  without 
using  the  forceps  in  the  wound  at  all.  In  extreme  cases,  the  correspond- 
ing tendon  of  the  opposite  eye  certainly  should  be  divided.  Tlie  test  of 
complete  tenotomy  in  tiiese  cases  is  that,  when  the  hook  has  been  passed 
so  that  if  au}'  fibres  were  uncut  they  would  be  caugiit  in  it,  the  concavity 
of  the  instrument  can  be  brought  up  to  the  convex  edge  of  the  cornea 
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under  the  conjunctiva,  and  will  remain  there  passively,  without  any 
dragging  force. 

As  squint-operation  is  a  painful  one,  at  au}'^  rate  compared  with  most 
eye  operations,  it  is  usual  to  give  an  anaesthetic;  but,  during  and  after 
the  inhalation,  the  muscles  of  the  e^^es  do  not  act  together  as  they  would 
without  its  having  been  used,  and,  at  any  rate,  at  such  times  the  patient 
cannot  be  made  to  attend  well  to  the  Surgeon's  wishes  in  directing  his 
eyes.  Children  witli  or  without  chloroform  or  bichloride  of  methylene 
will  not  give  us  this  assistance,  and  they  thei-efore  at  least  should  always 
have  the  anaesthetic. 

The  operation  being  over,  and  it  being  found  that  the  tenotomy  has 
been  satisfactorily  done,  a  piece  of  lint  wetted  with  cold  water,  and  a 
round  hollow  sponge  oi-  some  wool  dipped  in  the  same,  are  at  once  tied 
tightly  over  the  eye,  with  a  strip  of  common  bandage  fastened  behind 
the  opposite  ear  in  a  knot.  In  six  hours  the  lint,  sponge,  and  bandage 
may  be  left  off  (the  fear  of  "  black  eye,"  or  much  ecchymosis,  being  past), 
the  two  eyes  may  be  uncovered  and  brought  into  use  together  (for  dis- 
tant objects  as  much  as  possible),  and  the  eyes  only  bathed  with  luke- 
warm water  as  often  as  the  patient  may  desire  it. 

Tenotomy,  as  concerns  the  muscles  of  the  eyes,  is  hardly  ever  done 
but  for  the  cure  of  one  or  other  of  the  kinds  of  squint  actually  existing. 
It  is,  however,  desirable  to  divide  the  external  rectus  tendon  in  some 
cases  of  muscular  asthenopia  (insufficiency  of  the  internal  rectus  mus- 
cles) as  well  as  of  external  strabismus;  and  several  of  the  tendons 
sometimes  in  the  same  eye  of  the  same  patient)  have  been  divided  in 
cases  of  oscillating  globes;  and  the  upper,  inner,  and  outer  tendons 
have  been  cut  when  an  artificial  pupil  has  been  made  necessarily  at  the 
upper  margin  of  the  cornea,  so  as  to  weaken  the  opponents  of  the  infe- 
rior rectus. 

OPERATIONS  ON  THE  EXTERIOR  OF  THE  GLOBE. 

Pterygium. — This  is  not  a  common  disease  in  England.  The  cases 
which  we  have  seen  have  been  in  adult  men,  sailors,  perhaps  foreigners. 
The  disease  consists  in  an  hypertrophy  of  some  portion  of  the  ocular 
conjunctiva  and  subconjunctival  tissues,  consequent  upon  some  long 
previous  chronic  irritation  or  inflammation;  and  as  the  A'essels  of  this 
mucous  membrane  pass  to  or  from  the  centre  of  the  globe  in  front,  radi- 
ating in  all  directions,  it  has  a  triangular  shape,  of  which  one  angle  is 
at  or  approaches  to  the  centre  of  the  cornea,  just  as  much  as  the  vessels 
of  a  chronic  ulcer  of  the  cornea  following  phlyctenular  ophthalmia, 
which  follows  one  of  the  exanthemata,  have  a  wide  circumferential 
origin,  and  are  definitely  bounded  on  each  side,  ending  as  it  were  at  one 
point  or  apex — the  ulcer  itself.  So  it  is  in  what  has  been  called  "fasci- 
cular keratitis,"  though  the  vessels  are  not  collected  in  a  bundle  in  it,  but 
converged. 

Pterygium  is  to  be  got  rid  of,  because  it  will  always  steadily  advance 
up  to  the  centre  of  the  cornea,  and  so,  to  some  extent,  interfere  with 
vision;  and  very  much  too,  if,  as  is  not  uncommon  in  these  cases,  more 
than  one  pterygium  should  form  in  the  same  eye,  and,  advancing  from 
different  directions  in  the  circumference,  meet  in  the  centre,  towards 
which  the  apex  of  the  growth  is  alwaj's  directed  ;  or  if,  as  is  not  com- 
mon, a  pterygium  should  advance  from  below  upwards.  The  growth  is 
also  to  be  removed,  because  it  is  a  conspicuous  deformity,  easily  reme- 
diable, so  that  at  least  only  an  irregular  whitish  scar  is  left  in  its  place. 
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A  pterygium  should  be  removed  in  any  stage  of  its  growth.  At  first, 
it  is  but  little  redder  than  the  surrounding  conjunctiva,  and  hardly  at 
all  raised  above  the  conjunctival  surface.  It  has  then  been  called  a 
"membranous  pterygium."  Afterwards  it  becomes  very  much  more 
vascular  and  raised  above  the  surface — "fleshy  pterygium."  In  either 
case  an  operation  is  called  for.     No  other  treatment  is  of  any  use. 

Pterj-gium  has  been  removed  by  dissecting  up  the  growth  from  apex 
to  base,  transplanting  the  apex  of  the  flap  thus  formed  into  an  incision 
made  along  the  lower  part  of  the  ocular  conjunctiva  beneath  the  lower 
lid,  and  fixing  it  with  sutures  in  this  position.  I  do  not  remember  that 
in  any  of  the  cases  in  which  I  operated  in  this  way  the  disease  returned; 
but  excision  of  the  whole  growtli  more  effectually  removes  the  deformity 
than  merely  transplanting  it ;  and  total  abscission  is  the  commonly 
ado^jted  practice  nowadays.  Nevertheless,  even  when  carefully  re- 
moved, pterygium  is  apt  to  return  ;  and  hence  it  is  important  in  operat- 
ing to  remove  the  whole  thickness  of  it,  down  to  the  sclerotic  and  cornea. 

Operation. — An  incision  is  made  with  a  scalpel  through  the  conjunc- 
tiva, along  the  borders  of  the  growth,  whilst  put  on  the  stretch  by  the 
eye  being  di'awn  with  a  forceps  in  the  opposite  direction,  if  necessaiy  by 
an  assistant;  and  then  with  a  pair  of  forceps,  with  rather  long  sharp 
teeth,  the  whole  Avidth  of  the  pterygium  is  taken  u[),  between  the  two 
lines  of  incision  in  the  conjunctiva,  at  about  the  middle  of  its  length, 
and  raised  sufficiently  to  allow  the  scalpel  to  be  thrust  beneath  it  with 
the  edge  towards  the  cornea.  The  growth  being  well  raised  from  the 
surface  of  the  globe,  and  the  traction  made  in  the  direction  opposite  to 
the  place  of  the  pter3^gium  being  relaxed,  the  scalpel  is  carried  onwards, 
close  to  the  surface  of  the  cornea,  U2J  to  the  centre  or  as  far  forwards  as 
the  growth  extends.  The  whole  is  shaved  off  at  once;  the  flap  is  then 
seized  and  raised,  and  dissected  off  the  surface  of  the  sclerotic,  and  finally 
removed  altogether  as  far  back  as  it  seems  to  extend  at  its  base,  near 
the  junction  of  the  ocular  and  palpebral  conjunctivae.  If  any  small  por- 
tions of  the  pterygium  have  been  left,  the}^  sliould  be  seized  and  shaved 
off'  the  surface  of  tlie  cornea  or  sclerotic.  The  growth  should  be  re- 
moved quite  nj)  to  its  margins  and  to  its  apex,  as  far  forwards  on  the 
cornea  as  it  extends.  It  may  everywhere  be  raised  with  forceps  from 
the  firm  structures,  cornea  and  sclerotic,  beneath.  If  a  fine  shaving  of 
sclerotic  or  cornea  be  taken  off,  it  is  not  of  the  serious  importance  that 
has  been  suggested  ;  but  of  course  it  should  not  be  done.  All  soft  parts, 
where  the  pterygium  is  situated,  should  be  dissected  off  the  sclerotic  and 
cornea ;  and  if  tlie  knife  be  held  flat  to  the  surface  of  the  globe  of  tlie 
eye,  there  is  no  fear  that  an  incision  will  be  made  actually  into  the  globe. 

After  the  operation  no  special  treatment  is  required  ;  but,  by  using 
warm  water  to  bathe  the  eye,  great  cleanliness  is  maintained  ;  and,  if 
the  movements  of  the  e3'es  cause  any  pain  in  the  eye  operated  on,  they 
may  be  tied  uj),  and  so  kept  at  i)erfect  rest  for  a  while. 

Removal  of  Foreign  Bodies  external  to  the  Eye. — A  foreign 
body,  such  as  a  particle  of  dust  or  of  coke,  superficially  sticking  in  the 
e3'e,  is  generally  to  be  found  imbedded  in  tlie  cornea.  The  cornea  is  the 
most  prominent  part  of  the  eye  ;  and  if  a  foreign  body  should  hit  the 
sclerotic  conjunctiva,  it  is  probably  somewhat  obliquely,  and  so  it  mny 
glance  off  at  once  and  not  remain  tliere.  It  is  probably  soon  dislodged 
from  tlie  sclerotic  conjunctiva,  as  it  is  loose  and  easily'  moved,  and  is 
washed  away  in  the  tears.  It  is  often  very  difficult  to  see  the  very 
small  foreign  bodies  which  lodge  in  or  upon  the  cornea,  especially  if  the 
iris  be  dark-colored,  as  they  are  also  generallj-.     \\\  order  to  detect  the 
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presence  of  a  foreign  body,  the  Surgeon  must  open  widel}'  the  patient's 
eye  m  a  good  light,  and  bid  him  look  in  various  directions  or  on  all 
sides,  successively;  wlien,  if  the  iris  be  light-colored,  tlie  foreign  body 
is  probably  soon  <letected  as  a  dark  speck,  and  may  be  removed  forth- 
witli.  If  the  foreign  body  be  light-colored  or  transparent,  its  situation 
may  be  detected  on  the  eye  itself  by  viewing  the  convex  mucous  sur- 
face, in  all  its  parts  successively,  with  the  light  of  the  window  reflected 
from  it,  and  then,  at  this  point  in  particular,  the  light  is  irregularly 
reflected  as  it  is  in  case  of  a  simple  abrasion,  or  loss  of  substance,  when 
there  is  no  foreign  body.  If  it  be  not  thus  detected,  the  lower  lid 
must  be  pulled  down  with  a  finger  placed  on  the  skin  of  the  lid,  and 
the  patient  desired  to  look  very  much  upwards,  so  as  to  expose  com- 
pletely the  palpebral  and  ocular  conjunctival  surface  of  the  lower  part 
of  the  eye.  It  is,  however,  more  probable  that,  if  the  foreign  body  be 
under  either  eyelid,  it  is  the  upper  one.  In  this  case  the  Surgeon, 
standing  before  the  patient,  places  the  end  of  his  forefinger  sidewa3's  on 
the  lid  near  its  outer  edge,  without  involving  any  folds  of  loose  skin  ; 
and  pressing  a  little  on  the  eye,  makes  the  lid   slide  downv^ards,  as  far 

as  possible,  over  the  lower  lid.  The 
lid  (not  tiie  lashes)  is  then  seized 
firmly  by  the  end  of  the  thumb  ap- 
plied sideways;  and  the  end  of  the 
forefinger  is  turned  downwards,  while 
the  lid  is  held  firmly  liy  the  thumb 
and  finger.  The  lid  is  thus  everted 
(Fig.  565).  This  is  a  better  plan 
than  using  a  probe,  or  a  pen  laid 
horizontally  on  the  lid,  and  then 
pulling  the  lid  by  the  lashes  over 
the  barrier  so  as  to  evert  it.  The 
fingers  are  always  available,  and  the 
patient  is  not  so  much  afraid  of  them 
as  of  any  instrument.  The  little  operation  cannot,  however,  be  done 
the  first  time  it  is  attempted.  The  patient  may  move  back  his  head  just 
as  the  turn  is  to  be  completed  (therefore  the  head  of  the  patient  must  be 
steadied  by  being  placed  against  the  wall,  or  the  back  of  his  chair,  or  by 
the  other  hand  behind  it) ;  or  the  lid  is  not  secured  between  the  finger 
and  thumb  before  the  eversion  is  attempted  ;  or  the  lashes  only  and  not 
the  lid  are  held ;  or  one  fears  to  press  the  forefinger  sufficiently  into  the 
eye  to  effect  the  eversion.  "  It  is  very  much  more  difficult  if  the  patient 
be  fat,  the  eye  deeply  set,  and  the  orbicularis  strong,  or  the  lid  thick- 
ened and  contracted — inclined  to  be  inverted — by  old  results  of  oph- 
thalmia. The  upper  lid  being  everted,  it  is  held  so  and  pushed  upwards 
as  much  as  possible  with  the  thumb  against  its  edge;  and,  the  patient 
being  desired  to  look  very  much  down,  we  expose  nearly  the  whole  of 
the  upper  palpebral  and  other  conjunctivffi.  If  the  foreign  body  be  not 
now  seen,  it  is  well  to  pass  the  tip  of  the  forefinger  lightly  over  the 
everted  palpebral  conjunctiva,  as  in  this  -way  the  foreign  body  may  per- 
haps, if  transparent,  be  felt ;  or  we  may  pass  the  spoon-end  of  a  common 
probe  quite  up  to  the  sulcus,  if  it  cannot  l)e  seen,  and  along  between  the 
upper  palpebral  and  ocular  conjunctiva,  to  catch  the  foreign  body  if  it 
should  be  there.  If  it  be  not  now  found  we  may  again  examine  the 
cornea,  for  it  is  here  that  neai-ly  all  foreign  bodies  in  the  eye  are  found; 
and  tlie  oblique  illumination  with  the  ophthalmoscope,  using  a  second 
convex  lense  as  a  magnifier,  may  be  serviceable  in  this  examination. 


Fig.  56,5. — Eversion  of  Upper  Lid  for  Detection 
of  Foreign  Bodies. 
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Not  unfrequently  a  large  foreign  liody,  such  as  a  small  button,  or  a  busk 
of  corn,  purposely  or  accidentally  introduced  under  tbe  upper  lid,  has 
passed  be37ond  tbe  upjjer  edge  of  the  caitilage,  and  so  is  retained  for 
months  or  3'ears,  until  the  persistent  slight  irritation  leads  to  its  detec- 
tion and  removal.  Therefore,  in  doubtful  cases,  as  above  recommended, 
the  spoon-end  of  a  probe  siiould  be  used. 

To  avoid  error  in  diagnosis,  it  is  always  well  to  inquire  if  the  patient 
remember  the  time  at  which  tiie  foreign  body  entered  tlie  eye,  wlien  he 
has  the  sensation  of  an  existing  body,  for  there  are  many  irregularities 
of  the  surface  of  the  palpebral  conjunctiva,  which,  in  its  movements, 
give  the  sensation  as  of  a  foreign  body  when  there  is  none.  Conjunc- 
tivitis especially  is  a  cause;  and  if  there  be  no  such  cause,  and  the 
patient  recollect  no  particular  time  at  which  lie  first  felt  the  foreign  body, 
and  "sometliing  got  into  his  eye,"  we  must  look  for  some  little  tumor, 
or  a  somewhat  inverted  eyelash  or  other  persistent  cause.  A  patient 
may  have  the  sensation  as  of  a  foreign  body  in  the  eye  when  it  is  there 
no  longer,  but  has  left,  perhaps,  a  sligiit  abrasion. 

A  foreign  bodj"  in  tlie  cornea  is  best  removed  with  the  end  of  a  little 
instrument  which  is  like  a  piece  of  wire  flattened  at  the  end,  and  with  a 
round  edge,  but  little  sharpened,  like  a  "spud."  A  piece  of  wire,  beaten 
out  at  the  end,  is  the  instrument  made  for  themselves,  and  used  b}''  some 
one  of  their  number,  by  the  workmen  in  some  of  the  large  factories.  With 
this,  the  lids  and  the  eye  itself  being  held  open  and  fixed  witli  the  fingers, 
the  foreign  body  is  turned  out  of  the  hollow  in  w4iich  it  is  embedded. 
Sometimes,  if  it  be  very  deep  in  the  cornea,  a  sharp-pointed  or  cutting 
instrument  must  be  used. 

There  is  a  class  of  cases  by  no  means  common,  wdiich  may  be  con- 
sidered together  with  foreign  bodies  in  or  upon  tiie  cornea,  for  tlie  offend- 
ing substance  is  quite  superficial  to  the  cornea  and  keeps  up  irritation. 
It  appears  as  a  perfectly  opaque,  dense,  whitish  opacity  on  the  front  of 
the  cornea,  unlike  leucoma  in  its  perfectly  definite  outline,  and  in  being 
very  superdcial  and  dead-ivhite  in  appearance.  There  is  also  some  in- 
jection of  the  eye,  which  there  is  not  generally  in  cases  of  circumscribed 
leucoma — the  dense  corneal  opacity  left  long  after  the  inflammation  be- 
fore it.  Tiie  foreign  substance  is  deposited  in  some  hollovv  of  the  cornea, 
an  excoriation,  abrasion,  or  ulcer,  probably  after  using  some  lotion  of 
acetate  of  lead,  which  is  too  often  applied  by  patients  for  all  eye-inflam- 
mations indiscriminately.  It  must  be  picked  out  of  the  little  hollovv, 
like  any  other  foreign  body;  and  if  it  be  in  a  layer  beneath  the  epithe- 
lium, this  must  be  scraped  otf,  and  then  the  deposit  will  be  found  imme- 
diately beneath  it;  and  in  these  cases,  with  some  difficulty,  little  by 
little,  in  broken  flakes  or  fragments,  it  can  be  removed  with  the  point  of 
a  knife,  or,  with  the  edge  of  it  held  flat,  it  may  be  shaved  off.  It  should 
lie,  at  all  events,  altogether  removed  ;  for,  if  it  should  be  succeeded  by 
a  dense  leucoma,  the  latter  is  of  no  importance  beyond  the  fact  of  the 
opacity  of  the  cornea;  whereas  the  former  is  somewhat  equivalent  to  a 
foreign  body  also.  But  it  vvill  not  proliably  be  followed  by  a  leucoma; 
the  cornea  will  become  and  remain  toleral)!}'  or  quite  clear  when  this 
superficial  opacity  is  removed  from  its  surface.  A  little  olive  oil  is 
dropped  upon  the  cornea,  and  the  eye  bandaged  with  belladonna  lotion 
or  fomentation,  until  the  wound  is  healed  and  the  epithelium  is  restored. 

Tapping  the  Cornea. — This  little  operation  often  does  much  good, 
in  cases  generally  only  medically  treated,  locally  and  generally.  When 
there  is  pus  between  the  la3'ers  of  the  cornea  {onyx)  or  in  the  anterior 
chamber  {hypoj^yon),  or  in  painful  ulcer  of  the  cornea  without  suppu- 
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ration,  it  often  at-ts  like  a  charm;  some  of  the  aqueous  humor  and  pus 
is  evacuated,  the  paiu  disappears,  and  tlie  chronic  ulceration  of  the 
cornea  begins  to  lieal  kindly.  The  operation  should  be  adopted  in  a 
greater  numbei'  of  cases;  but  it  must  be  done  properly  without  wound- 
ing the  lens  or  iris,  or  doing  anything  but  just  to  make  a  small  clean 
puncture  obliquely  into  the  aqueous  cliamber,  and  so  letting  the  fluid 
contents  leak  away  quietly,  and  not  very  rapidlj'.  In  onyx  and  hypop- 
yon, the  tapping,  to  be  efficacious,  may  require  to  be  repeated  at  short 
intervals ;  and  if  it  fail,  as  it  will  probably,  if  it  do  not  from  the  first 
seem  to  have  been  beneficial,  iridectomy  must  be  done,  and  will  probabl3'' 
succeed.  Iridectomy  is  often  performed  at  once  in  these  diseases;  but, 
in  most  of  the  less  serious  cases,  with  no  increase  of  tension  of  the  eye, 
the  minor  operation  of  tapping  is  all-sufficient. 

Operation. — A  spring  (stop)  speculum  to  keep  open  the  lids,  and  a 
fine-ended  and  two-toothed  forceps  to  steady  the  e_ye  and  hold  it  down, 
may  be  and  are  generally  employed  (Fig  564,  a  and  h).  But,  unless 
pressure  on  the  globe  would  endanger  the  good  result,  they  are  unneces- 
sary, and  are  liable  to  alarm 
the  patient.  In  performing 
the  operation,  the  upper  lid 
should  be  raised,  and  the  end 
of  the  forefinger  of  the  left 
hand  laid  horizontally  and 
rather  flat  upon  the  edge  of 
the  lid  and  on  tlie  globe  above 
the  cornea,  taking  care  here, 
as  in  other  eye-operations,  not 
to  touch  the  eye  with  the 
finger-nail.  The  lower  lid  is 
similarly  depressed  and  held 
down  with  the  middle  finger 
of  the  same  hand,  on  the  eye- 
ball below  the  cornea.  The 
two  fingers  are  separated  as 
widely  as  necessary,  and  such  pressure  is  exerted  u|)on  the  globe  back- 
wards as  will  allow  no  opportunity  of  closing  the  lids  and  of  the  orbicu- 
laris regaining  its  power  of  action  (Fig.  566).  The  front  of  the  globe 
is  now  very  prominent,  and  the  eye  is  at  least  as  much  under  control  as 
if  it  were  held  with  forceps.  With  an  ordinarj^  broad  needle,  flat  for- 
wards, held  in  the  right  hand,  the  puncture  is  made  in  the  cornea  near 
the  margin,  the  point  being  soon  directed  obliquely  downwards  and 
across  the  anterior  chamber,  as  if  about  to  make  a  counter-puncture  at 
one-third  of  the  circumference.  As  the  eye  tends  to  roll  upwards,  the 
needle,  wlien  directed  downwards,  cannot  wound  the  lens.  In  this  way 
the  blade  never  passes  the  pu()illary  margin  ;  its  point  is  always  in  front 
of  the  iris,  never  of  the  lens  (Fig.  566).  As  soon  as  the  broadest  part 
of  the  blade  has  entered  the  cornea,  it  is  partly  withdravvn,  and,  cutting 
downwards  a  little  meanwhile,  the  point  of  the  needle  is  again  directed 
to  the  centre  of  the  anterior  chamber.  As  the  opening  is  now  a  little 
larger  than  the  blade,  this  can  be  rotated  a  little;  and,  when  it  is  held 
in  this  wa}',  the  aqueous  humor  or  the  contents  of  the  aqueous  chamber 
will  flow  out  beside  it,  more  or  less  slowl}'^,  according  to  the  amount  of 
the  rotation.  As  it  is  almost  all  evacuated,  the  pressure  of  the  two 
fingers,  keeping  open  and  steadying  the  eye,  must  be  a  little  remitted  ; 
probably  no  great  eff'ort  at  movement  will  be  made  by  the  patient  at  this 


Fig.  566. — Tapping  the  Cornea. 
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time,  but,  to  prevent  possibilitj''  of  accidents,  the  broad  needle,  still  held 
flat  forwards,  should  now  be  brought  altogether  somewhat  forwards,  and 
may  thus  be  used  in  some  degree  as  a  poin^  d^appui.  The  operation 
done,  the  needle  is  quickly  withdrawn,  and,  the  fingers  being  removed, 
the  eye  closes.  In  this  brief  and  simple  operation,  every  precaution 
must  be  taken  against  wounding  the  lens  and  making  a  traumatic  cata- 
ract. This  accident  may  occur  whether  the  eye  be  steadied  by  the  finger 
or  by  speculum  and  forceps,  either  when  the  needle  is  introduced,  or 
when  the  last  of  the  aqueous  humor  is  let  out.  The  operation  is  attended 
with  little  or  no  pain,  even  if  anaesthesia  be  not  employed  ;  and,  if  the 
fingers  and  one  instrument  only  (the  broad  needle)  be  used,  the  soft 
parts  of  tlie  fingers  give  no  pain,  and  the  patient  is  but  little  alarmed. 

OPERATIONS  ON  THE  IRIS. 

Artificial  Pupil. — In  this  operation  a  piece  of  the  iris  is  either  re- 
moved altogether,  excised  (iridectomy)  ;  or,  by  simple  inciaiori^  an  open- 
ing is  made  in  the  iris-tissue.  The  term  artificial  pupil  is  also  applied 
to  any  operation  by  whicii  tlie  natural  pupil  is  displaced  and  altered  in 
shape  and  position,  as  well  as  to  those  by  which  an  addition  is  made  to 
the  natural  pupil,  or  those  by  which  an  altogether  new  opening  is  made 
in  the  iris  itself. 

There  are  many  different  directions  in  which  an  artificial  pupil  may 
be  made:  (1)  central  and  downwards,  or  (2)  down  and  inwards,  or  (3) 
down  and  outwards,  or  (4)  inwards,  or  (5)  outwards.  The  upper  lid  so 
much  covers  the  upper  part  of  the  cornea  and  iris,  that  it  is  a  forlorn 
hope  only  when  the  operation  is  done  any  way  upwards,  as  a  direct  means 
of  improving  vision  (see  ''  Iridectomj'-  for  Glaucoma,"  p.  427). 

Artificial  pupil,  per  se,  is  called  for  in  many  very  different  cases. 

1.  In  Partial  Opacity  of  the  Cornea,  with  or  without  iris-adhesions, 
it  is  required  to  make  a  pupil  opposite  clear  cornea. 

2.  In  Total  Posterior  Synechia  (exclusion  of  the  pupil),  it  is  needed 
to  re-establish  communication  between  the  anterior  and  posterior  cham- 
bers, &c. 

3.  In  Closed  Pupil  (occlusion),  it  is  required  to  make  a  pupil  oppo- 
site clear  (uncovered)  lens,  &c. 

4.  In  Central  Lamello.r  Cataract,  this  operation  is  performed  to  bring 
the  pupil  opposite  clear  (non-cataractous)  lens. 

Next  to  cataract-operations,  those  on  the  iris  essentially  are  those 
which  the  ophthalmic  Surgeon  is  most  frequently  called  upon  to  perform. 
They  made  nearly  one-fifth  of  all  the  operations  done  in  1871  at  the 
Royal  London  Ophthalmic  Hospital  in  Moorfields,  without  reckoning 
any  of  the  very  numerous  preliminary  iridectomies  in  cataract  extrac- 
tion and  other  operations.  If  an  operation  for  artificial  pupil  be  thought 
of  in  a  case  in  which  the  natural  pupil  is  quite  obliterated,  or  where,  in 
any  case,  even  with  atropine,  an  ophthalmoscopic  examination  of  the 
fundus  cannot  be  had,  tiie  Surgeon  must  first  carefully  ascertain  that 
the  eye  retains  perception  of  light.  But,  in  order  that  the  operation 
may  be  likely  to  succeed  in  restoring  useful  vision  in  such  cases,  the 
patient  should  not  only  have  a  perception  of  light,  but  should  be  able, 
when  the  other  eye  is  closely  covered  with  the  palm  of  the  hand,  to 
readily  perceive  the  shadow  of  the  hand  of  the  Surgeon  when  it  is  passed 
quickly  before  the  light,  between  it  and  the  eye  of  the  patient,  even  at 
a  distance  of  two  or  three  feet.  If  there  be  a  less  degree  of  vision  re- 
maining, if  the  tension  of  the  eyeball  be  plus  or  minus,  indications  of 
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iiitraocnlar  pressure,  or  atrophy,  there  must  have  been  some  deep-seated 
disease,  besides  the  iritic  inflammation,  the  immediate  cause  of  the  ob- 
structed pupil.  After  estimating  the  degree  to  wliicli  vision  is  impaired 
in  the  case  of  proposed  operation  for  artificial  pupil,  tiie  Surgeon  must 
observe  accurately  what  evidence  of  past  disease  he  can  see  with  his  own 
eyes,  and  compare  all  this  with  the  history  of  the  case.  If  corneal 
opacity  be  the  reason  why  an  artificial  pupil  should  be  made,  the  opera- 
tion must  be  deferred  until,  after  some  months  at  least,  no  improvement 
by  i.)rogressive  clearing  has  taken  place,  according  to  the  histor}-  of  the 
case,  or  by  the  Surgeon's  observation,  no  redness  of  the  sclerotic  has 
appeared  around  the  cornea,  and  no  former  operation  of  the  same  kind 
has  been  attempted.  A  lad  was  admitted  at  University  College  Hospi- 
tal for  the  operation  of  artificial  pupil.  He  had  had  keratitis  of  both 
eyes  some  years  before,  and  slight  attacks  more  recently.  He  had  been 
treated  at  intervals  as  an  cut-patient  for  a  long  lime,  with  cod-liver  oil 
and  syrup  of  iodide  of  iron,  &c.  He  was  anaemic,  and,  apparently,  lived 
poorl}'.  When  taken  in  the  Hospital,  he  had  full  diet,  and  he  sat,  almost 
1)1  ind,  by  the  fire  with  the  other  patients.  Very  soon  he  could  see  better, 
and  in  a  short  time  the  clear  marginal  part  of  the  cornea  was  wider. 
When  the  operation  was  performed,  a  few  weeks  after  his  admission,  it 
was  remarkable  how  his  cornese  were  cleared,  after  the}'  had  been  at  a 
stand-still  for  months,  if  not  for  a  year  j)reviously,  according  to  the  pa- 
tient's own  account,  and  the  latter  part  of  the  time  during  which  he  had 
been  nnder  our  own  observation.'  Of  course,  if  there  be  ever  any  appear- 
ance of  present,  or  any  history  of  recent  inflammation,  any  faint  diffused 
nebula  of  the  cornea  and  slight  redness  around  it,  it  must  be  understood 
that  it  is  not  of  that  external  nature  with  superficial  vessels,  due  to 
granular  lids,  an  inverted  eyelash,  or  other  mechanical  means,  but  an 
affection  of  the  cornea  itself.  One  can  only  wait  for  the  cornea  to  clear 
as  much  as  it  will,  always  from  tlie  margin,  of  course.  Tiie  general 
health  of  the  patient  must  be  attended  to,  and  belladonna  locally  may 
be  of  some  use,  meanwhile,  as  a  sedative  and  mydriatic. 

In  any  case  of  opacity  of  the  cornea  extending  nearly  to  the  margin, 
and  allowing  at  no  part  any  wider  clear  space  for  artificial  pupil,  the  in- 
cision of  the  cornea  must  be  made  in  the  sclerotico-corneal  junction  and 
very  little  obliquely,  so  that  the  iris  may  be  drawn  out  quite  up  to  its 
outer  circumference. 

Artificial  pupil,  if  one  eye  only  be  diseased,  is  urgently  required  if 
there  be  total  posterior  synechia  or  numerous  adhesions,  and  should  be 
done,  although  the  performance  of  the  operation  is  not  urgent,  if  the 
patient  incline  to  it,  in  any  of  the  other  cases,  even  if  the  unaffected  eye 
be  perfectly'  sound. 

Incision. — This  is  an  operation  not  much  in  use.  It  is  advisable 
perhaps  only  when  the  lens  is  no  longer  present,  or,  at  least,  is  useless 
and  of  no  account  by  results  of  operation  or  injury,  and  the  iris  has 
prolapsed  through  the  corneal  wound  ;  or  when  the  pupil  has  been  obli- 
terated in  consequence  of  iritis,  the  cornea  remaining  clear,  and,  there 
being  no  communication  between  the  anterior  and  posterior  aqueous 
chambers,  tiie  iris-fibres  bulge  forwards  all  round  wherever  they  are  not 
too  tightl}'  stretched.  When  they  thus  bulge,  though  a  transparent  lens 
ma^'  be  supposed  to  exist  behind  the  iris,  it  ma}'  perhaps  be  safe  to  incise 

1  In  cases  of  old  hopeless  leucomata,  at  a  subsequent  time  to  the  operation  for 
artificial  pupil,  if  any  such  operation  be  done,  the  disfigurement  may  be  entirely 
remedied  by  tattooing  them  of  a  somewhat  darker  color  than  the  iris. 
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the  tense  iris-fibres  somewhat  obliquely  :  but.  in  such  a  ease,  probably  an 
iridectomy  would  be  a  better  operation.  It  is  probable,  indeed,  that 
mere  incision  for  the  formation  of  an  artificial  pupil,  should  be  confined 
to  those  cataract-cases  in  which  the  extraction-operation  has  been  fol- 
lowed by  inflammation  and  closed  pupil,  with  stretching  of  the  iris-fibres. 
If,  in  such  a  ease,  the  Surgeon  anticipate  inflammation  to  follow  tlie 
secondar}^  operation,  one  simple  cut  with  a  liroad  needle  may  be  rapidl}-- 
made  across  the  iris  fibres.  In  such  cases,  too,  the  iris  may  be  fearlessly 
incised  ;  there  is  no  transparent  lens  or  no  lens  to  be  wounded.  The 
vitreous  humor  probably  protrudes  through  the  opening  in  the  iris;  and, 
if  no  fresh  inflammatiou  be  set  up,  a  good  pupil  may  be  made,  and  may 
remain   (Fig.  567).     Just   after  the  operation,  when   the   pupil   is  first 


567. — Incision  of      Fig.  568. — Artificial  Pupil 
Iris.  after  Iridectomy. 


Fitf.  53fl.— Pupil  after 
Iriddesis. 


Fig.  570. — Iridectomy 
for  Glaucoma. 


made,  it  will  apj)ear,  of  course,  to  be  good,  because  the  aqueous  humor 
has  escaped,  ancl  the  protruding  vitreous  body  then  makes  it  appear  very 
black  and  clear. 

Operation. — The  eye  being  well  steadied  with  wire  speculum  and  for- 
ceps, or  with  the  fingers,  a  broad  needle,  with  a  cutting  edge  not  confined 
to  the  part  near  the  point,  is  thrust  through  the  cornea  and  then  through 
the  iris  at  one  extremitj'  of  the  intended  incision,  and,  as  it  is  witli- 
di'awn,  it  is  made  further  to  divide  the  iris-fibres  to  the  other  extremity 
of  the  aperture  that  is  to  be  made. 

Iriddesis — Before  this  operation  was  invented  by  Critchett,  there 
was  an  operation  for  artificial  pupil,  which  consisted  in  effecting  a  pro- 
lai)se  of  the  iris  by  the  cornea,  and  thus  it  was  hoped  an  anterior  S3'ne- 
chia  would  result;  but,  by  tying  the  iris  externally,  it  is  secured,  and 
cannot  return,  even  partially,  within  the  anterior  ciiamber. 

Iriddesis  makes  a  regular  outlined  pupil,  of  moderate  size,  largest 
towards  the  centre  of  the  cornea  (Fig.  569).  In  these  diagrams  the 
cornea  is  never  represented  :  a  central  leucoma  is  supposed  to  exist  in 
the  present  instance.  The  dotted  circle  shows  the  place  of  the  pupil 
before  displacement.  The  operation  does  not  cause  bleeding  into  the 
anterior  chamber,  and  its  subsequent  complications.  The  pupil  may  be 
larger  or  smaller,  but  not  very  large ;  and  as  it  is  made,  so  it  remains 
definitely.  Iriddesis  lias  been  much  in  vogue  for  cataract  of  tliat  "con- 
genital" form  (lamellar  ancl  nuclear)  in  which  some  layers,  or  some  parts 
of  them,  are  definitely  opaque,  if  centrally,  with  a  clear  marginal  part 
of  the  lens.  This  is  a  stationary  form  of  cataract,  and  if  atropine  show 
a  suflScient  margin  of  clear  lens,  generally  beliind  the  iris,  we  may  make 
there  an  artificial  pupil  by  displacement  and  ligature,  and  let  the  patient 
have  the  use  of  the  natural  lens,  rather  than  substitute  a  glass. 

The  Operation  is  done  thus.  Tlie  e3'e  being  exposed,  and  held  with 
speculum  ancl  forceps,  a  broad  needle  is  passed  tii rough  the  cornea  at 
that  part  of  the  margin  towards  which  it  is  desired  to  place  the  pupil. 
An  assistant  then  places  a  little  loop  of  very  fine  black  silk  over  the 
opening  on  the  wet  surface  of  the  conjunctiva,  and  leaves  it  there.  To 
draw  out  as  much  of  the  iris  as  is  required,  either  an  ordinary  silver 
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iris-hook  is  used,  or,  if  it  be  desired  not  to  include  the  whole  breadth  of 
the  iris  to  be  prolapsed,  and  the  i)upillary  margin  is  to  be  left  free,  a 
eannula-forceps  is  used  to  seize  the  iris  midway  between  its  greater  and 
lesser  circumferences.  The  part  of  the  iris  which  is  to  be  secured  being 
now  drawn  out  l»y  the  corneal  aperture,  the  assistant,  holding  in  each 
hand  a  forceps  with  broad  ends,  like  those  used  for  pulling  out  eyelashes, 
seizes  the  ends  of  the  ligature,  and,  when  desired  by  the  Surgeon, 
tightens  the  loop  and  leaves  it  This  he  does  whilst  depressing  a  little 
the  ends  of  the  two  forceps,  so  as  to  tie  the  knot  quite  close  to  tiie 
cornea ;  and  he  is  careful  not  to  pull  the  ligature  more  one  way  than  the 
other,  lest  the  iris  be  dragged  on  one  side,  or,  being  very  delicate,  and 
offering  no  perceptible  resistance,  it  be  ver3^  easily  cut  through.  The 
ends  of  the  loop  are  then  cut  off  close  to  the  cornea,  the  eye  is  closed, 
and  both  eyes  are  bandaged.  If  the  knot  have  been  sufficiently  tight- 
ened, the  portion  of  iris  so  strangulated  and  the  little  loop  of  silk  will 
drop  off  in  a  day  or  two;  and  the  iris,  meanwhile,  has  formed  an  adhe- 
sion within  in  front  (anterior  synechia). 

But  by  this  method  of  proceeding  the  ultimate  results  are  often  very 
unsatisfactory :  the  iris  in  confined,  and  a  low  chronic  recurrent  iritis, 
etc.,  may  be  set  up,  which  leads  to  far  worse  results  than  the  state  of 
things  which  the  operation  was  intended  to  remedy.  These  artificial 
anterior  synechias  seem  to  be  as  pernicious  as  are  the  common  iritic 
posterior  synechias.  We  have  seen  many  instances  illustrative  of  this 
disagreeable  truth.  An  excision  of  iris  is  a  far  safer  though  less  attrac- 
tive operation.  If  iriddesis  be  ever  to  be  done,  we  prefer  the  proceed- 
ing with  cannula-forceps,  seizing  the  iris  midway,  and  not  the  pupillary 
edge,  as  in  this  way  much  less  confinement  is  caused;  and  when  but  a 
slight  displacement  of  the  pupil  will  effect  the  purposes  of  good  vision, 
iriddesis  may  3'et  be  permissible. 

Excision :    Iridectomy This  operation   is   especially  advisable 

when  a  considerable  opacity  of  the  cornea  leaves  only  a  very  narrow 
marginal  part  clear:  when  iritis  has  caused  occlusion  of  the  pupil  (Fig. 
568),  total  posterior  synechia  or  very  considerable  adhesions,  which  can- 
not be  detached  by  the  use  of  belladonna,  or  by  operation :  when  per- 
forating ulcer  or  other  cause  lias  ended  in  complete  or  almost  complete 
adhesion  of  the  pupillary  iris  to  the  cornea.  But  in  all  the  cases  requir- 
ing artificial  pupil  operation,  an  excision  of  iris  is  in  a  very  large  majority 
the  best, 

Ope7'ation. — An  anaesthetic  is  first  given,  and  the  eye  is  kept  open  and 
steadied  in  the  usual  manner  with  speculum  and  forceps.  An  opening 
into  the  anterior  chamber,  of  at  least  one-eighth  of  the  circumference,  is 
made  in  the  corneal  margin  with  an  extraction  (Sichel's)  knife.  If  now 
it  should  be  necessary  that  the  eye  be  held  in  order  that  the  corneal 
wound  may  be  exposed,  the  forceps  to  hold  the  eye  is  handed  to  an 
assistant;  and  the  iris-forceps,  closed  and  held  in  the  left  hand,  is  intro- 
duced into  the  anterior  chamber.  A  sufficient  quantity  of  the  iris  is 
seized  and  drawn  out;  and,  with  the  iris-scissors  laid  flat  on  the  sur- 
face, it  is  snipped  off  close  to  the  cornea.  The  operation,  with  extra 
precautions  at  the  time  and  subsequently,  is  described  below  (see  "  Iri- 
dectomy for  Glaucoma  "). 

An  artificial  pupil  should  not  be  very  small,  as  it  will  more  probably 
become  closed  by  subsequent  inflammation,  or,  if  not  closed,  contracted 
till  it  is  much  too  small  for  useful  vision.  The  iris  must  be  seized  with 
forceps :  a  hook  may  tear  through  rotten  or  firmly  adherent  iris,  or  will 
draw  out  too  little.     No  blood  should  be  allowed  to  accumulate  in  the 
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anterior  chamber,  if  it  can  he  prevented.  No  clot  should  certainly  be 
left  between  the  edges  of  the  wound  in  the  cornea.  And,  if  the  iris,  close 
to  the  part  where  it  has  been  cut  off  still  hang  in  either  angle  of  the  cor- 
neal wound,  it  must  be  returned  witii  the  little  spatula  made  for  this  pur- 
pose, or  with  the  end  of  the  curette. 

Besides  tlie  operation  for  glaucoma,  for  artificial  pupil,  and  for  recur- 
rent iritis  with  adhesions,  in  vvhich  iridectomy  is  called  for,  there  are  a 
great  many  other  cases  in  which  iridectomy  is  now  usefully  employed. 
!n  some  of  them,  as,  for  instance,  in  acute  ulceration  of  the  cornea  and 
h3^pop3'on,  simple  paracentesis  cornete  may  be  sufficient ;  so  that,  if  we 
doubt  the  necessity  for  iridectomising,  we  can  give  it  a  trial  meanwhile. 
Tf,  after  an  iridectomy  for  glaucoma  or  recurrent  iritis,  the  disease  return, 
the  operation  may  be  repeated:  the  portion  of  iris  removed  being  ojipo- 
site  to  that  excised  on  the  former  occasion.  An  iridectomy  in  the  firnt 
instance  for  total  posterior  synechia  or  for  h^'popyon,  should  be  a  large 
one,  and  upwards  as  in  glaucoma  cases. 

Iridectomy  for  Glaucoma Altiiough  the  common  operation  for 

artificial  pupil,  to  which  T  have  just  referred,  or  for  recurrent  iritis,  may 
be  quite  correctly  called  iridectomy,  as  it  used  to  be  before  the  cure  of 
glaucoma  was  invented  by  Yon  Grafe,  yet  the  operation  and  all  about  it 
is  widely  different  from  that  for  glaucoma,  as  may  be  seen  briefly  in  the 
following  comparison  of  the  two  iridectomies. 

Iridectomy  to  cure  Glaucoma.  Iridectomy  for  Artificial  Pupil. 

There  is  uo  permanent  opacity  of  cor-  The  operation  is  done  for  permanent 

nea,  nor  any  obstruction  of  the  pupil,  opacity  of  the  cornea,  or  obstruction  of 

leading  to  the  operation.  the  pupil,  or  both. 

The  cornea  and  lens  may  be  becoming  Both  cornea  and  lens  clear,  at  least  in 

altogether  hazy  at  the  time.  some  part ;  at  this  the  operation  is  done. 

The  globe  is  hard  to  the  touch.  The  globe  may  be  soft,  or  hard,   or 

normal. 

The  fundus  would  be  well  seen,  but  There  is  opacity  or  obstruction  pre- 

for  turbiditjr  of  the  aqueous  and  vitreous  venting  examination  with   the  ophthal- 

humors  probably,  or  haziness  of  the  cor-  moscope,  quite  irrespective  of  any  tur- 

nea  and  lens.  bidity  of  the  humors,  or  haziness  of  the 

other  media. 

The  operation  is  best  done  during  in-  The  operation  is  only  allowable  when 

fiammation.     (When  there  is  pain,  &c.  no  inflammation  exists. 
— in  the  acute  cases.) 

Operation  cannot  be  deferred.  Operation  may  be  put  off  without  harm. 

The  excision  is  best  made  upwards.  The  excision  should  be  made  any  way 

where  it  is  covered  by  the  upper  lid.  but  upwards  :  where  most  convenient, 

at  any  exposed  part. 

The  piece  of  iris  should  be  taken  spe-  The  piece  of  iris  should  be  probably 

cially  from  the  greater  circumference.  taken  from  the  pupillary  margin. 

The  piece  of  iris  excised   should  be  It  should  be  small,  or  smaller,  at  any 

large.  rale,  than  that  in  iridectomy  for  glau- 
coma. 

The  good  result  of  the  operation  is  ira-  The  good  result  appears  after  a  while, 
mediate. 

The  pupil  is  never  afterwards  blocked  Not  unfrequently  resultless  by  second - 

up.  ary  iritis  and  occlusion  of  the  pupil. 

We  see,  therefore,  in  the  first  place,  that  in  glaucoma  the  portion  of 
iris  to  be  removed  must  be  taken  from  its  whole  width,  quite  up  to  its 
greater  circumference  (Fig.  STO),  so  that  the  preliminary  opening  made 
into  the  anterior  chamber  must  be  in  the  sclero-corneal  junction,  or  in 
the  margin  of  the  sclerotic  itself;  not  in  the  cornea,  as  it  should  be  gene- 
rally in  the  formation  of  artificial  pupil  by  excision.  For  glaucoma,  the 
piece  of  iris  excised  must  be  larger  than  is  usualfor  an  artificial  pupil; 
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uiul,  that  the  trap  made  when  tlie  iris  is  removed  may  be  hidden,  it  slioiild 
be  beneath  the  upper  lid,  just  where  an  operation  for  artiticdal  i)upil 
would  be  out  of  the  question.  The  chief  steps  of  the  operation  are  the 
same  as  those  described  already  for  operation  of  artificial  pupil.  But, 
chloroform  having  been  given,  if  desired,  the  wire-speculum  and  forceps 
being  used,  to  keep  open  the  lids  and  to  steady  the  eye,  an  opening  ex- 
tending to  one-fourth  of  the  circumference  may  be  made  in  the  sclero- 
tico-corneal  junction, or  even  in  the  margin  of  the  sclerotic,  at  the  upper 
part.  About  one-fifth  of  the  whole  iris  is  removed  in  the  operation.  For 
this  purpose,  a  lance-shaped  knife  is  generally  thrust  into  and  across  the 
anterior  chamber,  and  the  incision  is  extended,  if  necessary,  as  the  knife 
is  being  removed;  but  an  ordinary  (Sichel's)  extraction-knife  is  much 
preferable.  It  cuts  better,  requiring  less  thrusting-force,  and  with  it  the 
wound  in  the  cornea  maybe  made  less  obliquely  through  the  coats  of  the 
eye,  nearer,  tiiat  is  to  say,  to  the  greater  circumference  of  the  iris,  which 
we  want  to  reach;  and  the  point  of  the  cutting  instrument  always  be- 
tween the  cornea  and  iris  may  be  kept  quite  awa}*  from  the  front  surface 
of  the  lens,  instead  of  being,  as  when  the  lance-knife  is  used,  necessarily 
carried  straight  across  it.  In  glaucoma,  tlie  anterior  chamber  is  very 
shallow.  The  point  of  the  knife,  whicli  may  be  held  in  the  right  hand 
for  either  eye  if  the  operator  be  not  ambidextrous,  is  introduced  in  the 
sclero-corneal  junction,  at  the  riglit  extremity  of  the  incision  to  be  made, 
and  carried  a  little  way  towards  the  centre  of  the  anterior  chamber  ;  and, 
when  it  has  well  entered  tiiis  chamber,  the  cutting  edge  is  directed  up- 
wards and  forwards,  and  being  thrust  onwards  steadily,  with  a  firm 
hand,  so  as  not  too  quickly  to  evacuate  the  aqueous  humor,  is  made  to 
cut,  aided  perhaps  by  slight  sawing  movements  up  and  down,  rather  ver- 
tically (and  by  making  a  counter  puncture,  as  some  recommend)  as  far 
along  the  extreme  margin  of  the  cornea  or  sclerotic  as  the  length  of  the 
incision  is  to  be  made,  at  least  one-sixth  of  the  circumference.  The 
knife,  as  it  is  witiidrawn,  is  then  brought  once  more  with  the  point 
directed  towards  the  centre  of  the  chamber,  so  as  to  make  a  similar 
square  extremity  of  the  excision,  to  the  end  at  which  it  was  begun.' 
Then,  as  in  the  excision-operation  for  artificial  pupil,  the  fine  curved 
iris-forceps  is  introduced,  and  the  toothed  points  opened  in  the  anterior 
ciiamber  (unless  the  iris  have  prolapsed,  with  the  flow  of  aqueous  humor, 
when  the  corneal  wound  was  completed)  widely  enough  to  seize  a  rather 
large  portion  of  the  iris.  This  is  then  drawn  fully  out,  and  is  first  cut 
through  with  the  iris-scissors  vertically  on  the  right  side  ;  then,  the  blades 
of  the  scissors  being  held  flat  on  the  surface  of  the  globe,  it  is  divided 
along  its  ciliary  attachment,  close  to  the  opening  into  the  anterior  cham- 
ber, and,  lastly,  it  is  separated  altogether  by  another  vertical  cut.  The 
operation  is  then  complete.  If  much  bleeding  into  the  anterior  chamber 
occur,  the  blood  must  be,  if  possible,  coaxed  out  in  one  way  or  another, 
before  it  has  formed  a  clot.  The  point  of  the  curette  l)etween  the  lips  of 
the  wound,  or  on  its  posterior  lip,  may  do  this;  or  the  blood  may  be 
pressed  out  with  the  convex  back  surface  of  the  same  instrument,  bj' 
passing  it,  wet  with  tears  so  as  not  to  abrade  the  epitlielium,  from  below 
upwards  over  the  front  surface  of  the  cornea ;  or,  by  gently  pressing 
back  the  wire-speculum  upon  the  eye,  it  may  be  squeezed  out.  If  there 
be  bleeding,  however,  some  blood  will  probably  be  left,  and  cannot  be 

'  This  method  of  makhig  preliminary  corneal  incisions  in  preference  to  those 
made  with  the  thrust  of  a  keratome  or  the  counter-punctnration  of  Von  Grate's 
knife  (see  Cataract,  page  438)  has,  I  am  glad  to  find,  been  adopted  ou  principle  by 
some  of  my  colleagues. 
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removed.  The  eye  is  tied  up  with  some  lint,  wet  or  dry,  over  it,  and  a 
bandage  is  applied  over  both  eyes. 

Diagnosis  of  Glaucoma In  the  diagnosis  of  a  case  of  glaucoma, 

much  stress  must  not  belaid  on  the  meaning  of  the  word — the  sea-green 
color  in  question  is  often  not  at  all  seen  in  the  reflected  liglit  from  be- 
hind the  pupil.  The  chief  diagnostic  signs  are  these  : — 1.  Tennion  in 
excess — varying  from  the  least  degree  T.  1,  to  a  stony  hardness,  T.  3. 
It  is  ap|)reciated  by  the  two  forefingers,  used  much  as  in  trying  else- 
where to  discover  the  existence  of  deep-seated  pus,  the  patient  looking 
down  and  gently  closing  the  lids;  or  the  amount  of  tension  mny  be 
appreciated  by  the  eye,  as  well  as  by  the  touch,  by  placing  the  point  of 
the  forefinger  on  the  ciliary  margin  of  the  patient's  lower  lid.  and  indent- 
ing the  globe  as  he  looks  up.  2.  Pain  in  and  around  the  eye,  whicli  is 
often  intolerable,  generall}^  intermittent.  Rarely  does  a  case  of  painless 
(non-inflammatory)  glaucoma  occur.  3.  Halos  are  seen  around  the 
light.  4.  Presbyojiic  symptoms  are  present.  5.  There  is  narroxoing  of 
iJie  field  of  vision.  6.  There  are  obscurations.  7  The  appearance  of 
Ihe  eye  externally  :  a.  Large  tortuous  vessels  are  seen  to  course  over 
the  sclerotic,  and  di|)  into  it  in  the  ciliary  region  ;  b.  The  anterior  cham- 
ber is  shallow,  tlie  lens,  and  tlie  iris  with  it,  being,  by  pressure  from 
behind,  thrust  forwards  in  approximation  to  the  back  surface  of  the 
cornea;  c.  The  pupil  is  large  and  inactive;  d.  The  cornea  has  more  or 
less  lost  sensibility,  and  reflects  light  from  its  surface  imperfectly ;  e.  The 
lens  is  perhaps  cloudy  (not  cataractons,  not  opaque  after  iridectomy). 
8.  Ophthalmoscopic  appearances.  When  the  fundus  can  be  seen  (and 
it  ver_y  often  can  be,  though  the  aqueous  and  vitreous  humors  be  some- 
what ol)scured,  even  when  tiie  cornea  looks  steamy  and  the  lens  cloudy), 
the  excavation,  more  or  less,  of  tlie  entire  surface  of  the  optic  nerve- 
entrance,  and  tortuosity  and  congestion  and  pulsation  of  the  retinal 
veins  (and  arteries),  which  are  displaced  and  compressed  against  the 
white  margin  of  the  "cup,"  and  some  little  ecchymoses  therefrom,  per- 
haps, are  the  marked  features.  These  signs  are  all  due  to  increased 
intraocular  pressure,  as  is  shown  directly  b}'  the  excessive  tension  (the 
first  diagnostic  sign  given),  in  consequence  of  the  contents  of  the  globe 
being  more  than  is  normal. 

Glaucomatous  is  a  term  applied  to  s^nnptoms  of  increased  intraocular 
pressure  (tension)  in  other  diseased  states  of  the  eye,  in  which  iridec- 
tomy is  performed  with  much  benefit  to  the  patient:  hardness  of  the 
globe  being  in  any  such  cases  vvhatever,  the  indication  for  the  operation. 
As  it  is  speciallj'  important  to  recognise  glaucoma  in  its  first  stages,  we 
must  not  look  for  the  corneal  and  lenticular  changes,  or  much  "cup- 
ping" of  the  optic  nerve  in  all  cases  of  tlie  disease,  or  the  operation  will 
liave  been  deferred  long  after  it  should  liave  been  done.  Glaucoma  is  a 
disease  of  elderly  or  of  old  people  of  impaired  health.  The  earliest 
symptoms  are,  to  the  patient,  perhaps,  intermittent  obscurations,  halos, 
and  more  or  less  wandering  pain  ;  and,  to  the  Surgeon,  increased  ten- 
sion, some  congestion,  dilated  pupil,  shallow  anterior  chamber,  and 
ophtlialmoscopically,  some  excavation  of  the  optic  nerve-entrance  and 
venous  pulsation.  In  the  case  of  an  eye  blind  by  old  neglected  glau- 
coma, iridectomy  will  perhaps  relieve  pain;  but  probably  it  should  be 
extirpated. 

The  benefits  of  iridectomy,  properly  performed,  and  suflEiciently  early 
in  glaucoma,  are  patent;  and  it  must  be  done,  when  the  opportunity 
offers,  even  when  the  time  most  favorable  for  its  performance  is  gone  by, 
and  even  in  the  chronic  cases,  in  which  the  results  are  alwa^'s  least 
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advantageous.  Without  operation,  glaucoma  certainly  ends  in  total 
blindness.  Lt  is  probabl}^,  in  the  first  place,  choroiditis,  and  effusion  in 
the  vitreous  space.  It  goes  on  by  producing  such  structural  changes 
in  all  the  tissues  of  the  globe,  that  total  disorganisation  is  the  result. 

Prolapse  of  the  Iris This  means  a  bulging  of  the  iris  through  an 

ulcer  vvhicli  has  perforated  the  coats  of  the  eye,  or  through  a  wound  in 
these  coats,  either  made  accidentallj',  or  in  the  course  of  a  surgical  ope- 
ration. It  is  often  caused  by  the  first  gush  of  aqueous  humor  as  it 
escapes  when  the  perforation  is  complete,  and  remains  there  passively 
until  it  is  either  pushed  back  into  its  place  with  a  spatula  or  curette,  or 
made  to  return  by  causing  contraction  or  dilatation  of  the  pupil  by  in- 
stillation of  a  solution  of  (atropine  or)  Calabar  bean,  one  or  tlie  other, 
as  the  case  may  seem  to  need.  It  is  evident  that,  if  the  external  open- 
ing should  be  in  or  very  near  the  centre  of  the  cornea,  a  prolapse  of  the 
iris  cannot  occur;  it  cannot  be  very  far  from  the  corneal  margin,  the 
position  in  which  most  of  our  internal  surgical  operations  are  com- 
menced. If  a  prolapse  is  to  be  returned,  it  must  be  done  very  soon  after 
it  has  occurred,  or  the  iris  will  probably  have  become  adherent  to  the 
margin  of  the  external  opening,  forming  what  is  called  synechia  anterior, 
or,  compressed  between  the  edges  of  the  wound,  the  iris  will  have  at 
least  become  strangulated.  In  iridectomy  operations,  however,  it  is  an 
advantage  that  a  prolapse  of  the  iris  following  the  current  of  tlie  aqueous 
humor  should  take  place  ;  for  then  we  need  not  introduce  to  the  anterior 
chamber  the  foi'ceps  by  which  it  is  to  be  drawn  out. 

In  other  cases,  prolapse  of  the  iris  is  caused  by  pressure  of  the  aque- 
ous or  vitreous  humor  behind  it,  and  is  not  brought  al)out  in  any  sudden 
or  impulsive  manner;  it  is  then  discovered  as  a  little  bag  of  a  dark 
color — whatever  may  be  the  natural  color  of  the  iris.  If,  being  recent, 
we  hope  to  return  the  prolonged  iris  intact,  Calabar  bean  and  a  strong 
light  may  be  tried;  and  the  return  may  be  aided,  if  the  prolapsed  iris 
l)e  distended  hy  the  aqueous  humor,  by  gently  pressing  it  back  with  the 
end  of  a  spatula,  by  puncturing  the  most  prominent  part  with  a  needle 
and  relieving  the  distension,  or  by  closing  the  lids  and  making  some 
pressure  upon  them  and  rubbing  them  gentl}'  with  the  finger.  The  iris 
bulging  may  be  already  adherent  to  the  margin  of  the  external  opening 
and  cannot  be  returned;  yet  it  may  increase  by  the  opening  becoming 
larger  or  by  an  increase  of  pressure  from  behind,  and  this  we  must 
guard  against  by  artificially  contracting  or  dilating  the  pupil,  as  the 
case  may  be,  by  continued  pressure  of  a  pad  of  wool  and  a  bandage,  or, 
if  the  prominence  be  much,  b}^  puncturing  it,  or,  supposing  it  to  have 
become  firmly  adherent,  by  snipping  it  off"  with  a  pair  of  small  scissors. 

In  the  old  operation  of  extraction  of  cataract  by  a  semicircular  flap, 
the  iris,  which  is  to  be  left  intact,  often  prolapses,  and  this  is  one  of  the 
chief  difficulties  of  this  operation.  It  occurs  either  at  the  time  of  the 
operation,  the  vitreous  humor  after  the  lens  is  gone,  causing  it  to  bulge 
forwards  between  the  lips  of  the  wound  ;  or  the  iris  is  found,  after  some 
days,  to  be  involved  in  the  weak  and  slowly  progressing  cicatrisation  of 
the  same.  In  the  former  case  it  should  be  smoothly  and  gently  pressed 
back  into  its  place  with  the  flat  side  of  the  spatula  held  horizontally,  and 
then,  all  pressure  being  taken  off  the  globe,  the  lids  are  to  be  closed  and 
so  the  lips  of  the  wound  kept  together.  When  the  prolapse  is  discovered 
some  days  after  the  operation  lias  been  done,  of  course  it  cannot  be 
returned;  pressure  may  then  be  employed,  or,  if  the  prolapse  be  consi- 
derable, it  may  be  punctured  or  incised,  or,  better  still,  the  prominence, 
if  sufficient,  be  cut  off. 
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SynechisB  :  Corelysis Anterior  Synechia^  or  adhesion  of  the  iris 

to  the  cornea,  only  takes  place  when  the  two  have  been  brought  together 
for  a  time  by  evacuation  of  the  aqueous  humor,  generally  by  perforating 
ulcers  of  the  cornea  (see  Prolapse,  p.  430,  and  Iriddesis,  p.  425).  Poste- 
rior Synechia^  or  adhesion  of  the  iris  to  the  lens,  Avhich  is  very  much 
more  common,  results  from  iritis  ;  and  these  adhesions,  once  formed,  are 
seldom  detached,  as  in  any  case  they  should  be  if  only  it  be  in  any  way 
possible:  for,  if  not,  an  iritis  can  hardly  be  said  to  be  cured.  Posterior 
sj'nechise  may  be  numerous,  or  the  whole  round  of  the  pupillary  mai'gin 
may  be  bound  down  to  the  lens — total  posterior  synechia  or  exclusion 
of  the  pupil :  if  this  be  so,  no  communication  exists  between  the  anterior 
and  posterior  aqueous  chambers,  the  circle  of  the  iris  projects  forwards 
around  the  central  depression  in  which  is  tlie  adherent  pupil,  and  pre- 
sents a  very  characteristic  appearance  b}^  oblique  illumination.  It  is 
important  also,  for  it  is  an  urgent  call  for  an  immediate  operation :  the 
communication  between  the  two  aqueous  chambers  must  be  re-estab- 
lished by  an  iridectomy.  If  posterior  s^'uechise  be  few,  or  even  numerous, 
the  iritic  inflammation  having  subsided,  a  certain  amount  of  permanent 
injury,  a  source  of  irritation,  and  a  liability'  to  recurrence  of  iritis,  there- 
fore, at  any  indefinite  time,  are  left ;  but  the  damage,  if  there  should  be 
total  posterior  synechia,  tends  always  and  at  all  times  ivithoitt  inter- 
minsion  or  hope  of  abatement,  to  aggravate  itself,  by  the  constant  drag- 
ging, the  great  tension  that  is  kept  up,  by  the  accumulation  of  aqueous 
humor  from  behind,  ujion  the  iris  between  its  greater  and  lesser  circum- 
ferences, its  ciliary  and  pupillary  borders.  Occlusion  of  the  pupil  is  a 
very  different  case :  it  is  when  the  pupil  is  filled  by  a  false  membrane 
after  an  iritic  inflammation  :  the  pupil  may  be,  and  is,  very  probably, 
also  excluded,  but  if  it  be  only  occluded,  it  may  not  be  bound  down  to 
the  lens  at  all,  and  the  aqueous  humor  may  pass  freel}^  from  the  poste- 
rior into  the  anterior  aqueous  chamber  through  the  occluded  pupil :  in 
some  cases  1  have  opened  out  the  false  membrane  and  made  a  central 
pupil,  without  at  all  interfering  with  the  iris.  {Ophthalmic  Hospital 
Reports,  Yol.  11.,  page  311.) 

If  iris-adhesions  be  few  in  number,  three  or  four  perhaps,  and  these  be 
not  wide,  if  the  iritis  have  occurred  but  once,  at  least  two  or  three 
months  previousl}-,  ai-d  the  iris  seem,  otherwise  healthy,  able  and  ready 
to  dilate,  as  much  as  could  be  expected,  considering  the  adhesions,  under 
the  influence  of  atropine,  and  the  latter  remedy  have  been  fairly  tried  (a 
drop  of  a  strong  solution  placed  in  the  eye  three  or  four  times  a  day  for 
a  week)  and  have  failed,  I  have  been  in  the  habit  of  detaching  them  with 
a  spatula-hook  passed  between  the  iris  and  the  lens  {Op.  cit.,  p.  309). 
There  is  no  fear  of  wounding  the  lens.  But,  now,  unless  circumstances 
be  altogether  favorable,  according  to  the  above  data,  I  am  afraid  of 
lighting  up  a  fresh  iritis  and  of  getting  re-adhesions  after  tlie  detachment 
has  been  done.  The  results  of  Corelysis,  as  1  have  called  it,  are  alto- 
gether encouraging  in  these  favorable  cases  :  the  patient,  not  old  in  years 
or  in  general  healtii,  his  iris  fully  dilated,  and  able  to  dilate,  but  for  a 
few  tense  adhesions  posteriori}-  by  which  it  is  distorted.  But,  in  most 
cases,  the  adhesions  are  either  more  numerous  and  extensive,  or  they 
have  been,  just  after  the  iritis,  detached  by  the  proper  use  of  atropine: 
if  this  have  not  l)een  and  cannot  be  accomplished,  and  the  adhesions  be 
numerous  or  extensive,  or  both,  the  question  of  an  iridectomy  arises.  If 
vision  (the  pupil)  be  much  obstructed,  together  with  the  fact  of  the  adhe- 
sions, an  iridectomy,  by  way  of  artificial  pupil,  must  be  done.  Without 
much  impairment  of  vision,  on  the  other  hand,  if  the  iritis  should  become 
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recurrent,  an  iridectom}^,  larger  and  upwards,  is  required  for  the  purpose 
of  arresting  the  recurrences  (see  Iridectomy).  If  the  pupil  be  somewhat 
blocked,  besides  the  synechise,  and  there  be  recurrent  iritis,  still  it  is 
iridectomy.  The  two  reasons  for  iridectom}'  coexist,  and  probably  it 
will  be  desirable  to  make  a  rather  large  iridectomy  down  and  inwards; 
or  a  large  iridectomy  may  be  made  in  the  usual  upward  direction,  and, 
subsequentl}'  a  small  iridectomy,  by  way  of  artificial  pupil,  in  the  oppo- 
site direction. 


CATARACT. 

Until  within  a  very  few  years,  it  was  considered  an  easy  matter  to 
determine,  in  any  case  of  cataract,  wiiat  operation  should  and  would  be 
done.  One  was  a  case  for  extraction  (by  a  large  flap,  as  it  is  now 
called),  another  as  certainly  would  be  removed  by  needle-operation,  and 
a  third  hy  linear  extraction,  as  it  was  called.  Now  every  ophtlialmic 
Surgeon  is  in  search  of  some  improved  method  which  shall  diminisli  the 
number  of  his  unfavoral)le  results;  and  everything  is  changed  for  the 
better,  or  it  may  be  for  the  worse.  It  is  rather  a  bold  thing,  as  far  as 
the  profession  is  concerned,  to  do  an  extraction  as  it  used  to  be  done, 
making  a  semicircular  section  of  the  cornea,  &c.  This  state  of  uncer- 
taint}'  makes  it  also  very  much  more  difficult  to  say  what  operation  is 
meant  bj^  name,  or  to  venture  to  recommend  any  particular  operation  in 
any  case. 

Forms  op  Cataract. — Cataract  is  most  common  in  old  or  elderly 
persons,  and  in  them  it  is  of  the  kind  called  Hard  Cataract.  In 
younger  persons,  and  es[)eciall3''  in  children,  cataracts  are  comparatively 
Hoft.  The  Senile  Cataracts  are  generally  striated  ;  the  streaks  being 
very  evident  in  the  commencement  of  the  disease,  and  less  seen  as  the 
whole  lens  becomes  opaque:  the  lenses  are  generall}'  a  little  amber- 
colored,  especially  in  the  nucleus.  The  other  cataracts  are  compara- 
tively little  or  VQYy  indistinctly  striated,  and  of  a  milky  color.  Strioe  in 
the  lens  are  almost  invariably  found  to  radiate  from  an  opaque  central 
spot  to  the  circumference  (Fig.  572),  or  to  project  towards  the  centre 
from  various  points  of  the  circumference  of  the  lens  (Fig.  571).     In  fact 


Fig.  571. — Commeac'ng  Catav.ict ;  Opaque 
streaks  converging  from  the  margin : 
the  (larlier  strije  are  in  the  anterior  parts 
of  the  leas. 


Fig.  372. — Commeucing  Cataract;  Opaque 
streaks  divergin,'  from  the  centre.  The 
lens-nucleus  is  altogether  obscured. 


the  stri.ie,  according  to  the  direction  of  the  lens-fil)res,  of  which  some 
only  have  become  opaque,  always  diverge  from  or  converge  to  tlie  centre 
of  the  lens.  In  hard  cataracts  the  cortical  parts,  as  in  the  normal  lens, 
are  always  comparatively  soft,  sometimes  very  soft,  with  a  hard  nucleus 
only ;  but  these  are  cases  of  secondary  degeneration,  by  which,  even  the 
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nucleus  may  at  last  become  dissolved.  In  rare  cases,  an  indefinite  cen- 
trtil  haze,  without  any  pattern,  indicates  the  beginning  of  cataract. 
But  there  are  not  untVequent  cases  of  haziness  of  tiie  lens,  as  a  senile 
change,  or  from  intraocular  pressure  (see  "  Glaucoma"),  which  must  not 
be  called  cataract,  for  it  is  sometimes  found  together  with  good  vision, 
and  the  haziness  may  disappear,  or  it  may  never  go  on  to  a  complete  or 
real  opacity  of  the  lens.  It  is  not,  in  fact,  the  beginning  of  cataractous 
changes.  This  is  an  important  distinction;  and  no  doubtful  case  must 
be  said  to  be  one  of  cataract,  unless,  by  examination  with  the  ophthal- 
moscope, by  the  direct  or  oblique  methods  of  illumination,  strife  or  some 
certain  opacities  be  seen  in  the  lens,  or  such  a  degree  of  central  haze  iu 
the  same  situation  as  to  obscure  the  image  of  the  fundus,  when,  l)y 
direct  illumination  of  the  ophthalmoscope,  a  bright  light  is  thrown  into 
the  eye.  If  any  less  definite  rule  be  adopted,  it  will  lead  to  innumerable 
misunderstandings  and  false  anticipations.  Wlien  an  eye,  in  which 
striae  exist  in  the  lens,  the  rest  of  it  remaining  transparent,  is  examined 
by  dii'ect  illumination,  the  pupil,  of  course,  having  been  first  of  all 
dilated  with  atro|)ine,  tlie  mirror  of  the  ophthalmoscope  onl}''  being  i-e- 
quired,  the  several  stretdvs  appear  black,  in  front  of  the  light  behind 
them  of  the  brightly  lit-up  fundus  of  the  eye  (Fig.  671) ;  whereas,  when 
a  commencing  cataract  is  examined  with  a  side  light,  and  the  ophthal- 
moscope lens  only  used  (oblique  illumination),  the  stri;^  appear  whitish 
against  the  dark  pupil;  for  the  light  is  reflected  fi'om  the  front  surface 
of  opaque  parts  of  the  still  partly  transparent  lens  (Fig.  572).  Tlius,  by 
these  two  methods,  we  have,  in  doubtful  cases,  a  means  of  checking  our 
diagnosis.  The  cases  of  hazy  central  commencing  oi)acity  of  the  lens, 
which  are  to  be  called  cataract,  have  been  defined  already.  Of  course, 
in  case  of  a  patternless  non-sti'iated  opacity  of  the  lens,  far  advanced, 
the  whole  lens  so  evenly  opaque  that  no  part  of  it  allows  an  inspection 
of  the  fundus,  there  need  be  no  question  of  the  existence  of  cataract. 
That  the  opacity  is  not  in  the  cornea,  or  in  any  part  behind  the  lens,  is 
found  at  once  by  observing  the  apparent  change  in  the  relative  position 
of  the  parts,  when,  in  a  good  light  (oblique  illumination),  the  observer 
moves  his  head  from  side  to  side,  whilst  the  patient  keeps  his  ej^es  fixed 
on  some  other  object.  Tliat  it  is  no  opacity  in  the  pupil,  is  known  by 
the  use  of  atropine,  which  must  of  course  always  be  used  beforeliand  for 
the  diagnosis  of  cataract,  in  doubtful  cases,  and  which  will  not  regularly 
dilate  the  pupil  if  this  be  not  free.  Of  course  there  may  be  obstructed 
pupil  and  cataract  behind  it ;  but  then  we  cannot  certainly'  make  out  the 
latter.  Or,  if  there  have  been  iritic  etfusion  and  adhesions  now  freed, 
there  will  be  evidence  of  old  iritis.  Or,  if  the  opacity  be  in  the  vitreous 
space,  it  will  be  evidently  so  far  behind  the  level  of  the  pupil  as  to 
show  its  situation  by  oblique  illumination. 

Besides  the  idiopathic,  there  may  be,  at  any  time  of  life,  Traumatic 
Cataract.  Any  wound  of  the  lens,  unless  it  be  a  slight  clean  cut  or 
puncture,  and  not  very  deep,  is  followed  by  opacit_y  of  tlie  whole  lens. 
The  surgical  treatment  of  senile  or  hard  cataract,  of  soft  cataract,  and 
of  traumatic  cases,  is  very  unlike  in  many  respects.  In  the  latter  only 
is  there  urgent  need  of  any  operation  being  done.  Wounds  of  the  eye 
(and  lens),  as  of  other  parts,  when  tliey  have  occurred,  are  generally 
found  to  liave  been  in  young  persons,  or  at  least  not  in  old  people. 
Hence  traumatic  cataracts  general!}^  resemble  the  more  the  soft  cata- 
racts, so  called,  in  being  soft  and  whitish.  In  older  persons,  when  the 
opacity  follows  a  wound  of  the  lens,  it  will  be  found  to  have  a  hard 
nucleus,  if  it  be  not  altogether  hard.  The  wounded  lens  becomes  opaqeu, 
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swells  np  considerably,  except  the  nucleus  in  old  people,  and  in  young 
people  very  i-ai)i(lly,  by  the  admission  of  the  aqueous  humor;  and  herein 
usually  lies  the  urgency  of  the  call  for  surgical  interference.  The  svvell- 
inp-  of  the  whole  lens  and  the  gaping  wound  of  the  lens-capsule,  by  which 
an  irregular  protrusion  of  swollen  lens-matter  takes  place,  if  the  lens  be 
not  wholly  swollen,  press  upon  and  rub  against  the  iris  and  ciliary  pro- 
cesses in  their  movements,  and  set  up  iritis  and  deeper-seated  inflamma- 
tion, which  will  not,  of  course,  subside  until  the  exciting  cause  is  re- 
moved. Those  opacities  of  lens,  also,  which  follow  blows  on  the  eye, 
or  severer  blows  on  the  head  (without  any  external  wound  of  the  eye), 
by  which  the  lens  is  dislocated  (or  partly  separated  from  its  natural  con- 
nexions, so  that  it,  and  consequently  the  iris,  are  somewhat  tremulous), 
must  be  included  among  the  traumatic  cataracts.  It  is  in  traumatic 
cases,  accidental  or  surgical,  and  in  tliese  only,  of  cataract,  that  no  dela}'' 
is  permitted  if  an  operation  be  required  :  the  curette,  the  suction-curette, 
or  the  spoon  must  be  employed  at  once,  and  as  much  of  the  cataractous 
lens  matter  removed  as  can  be  without  much  interference. 

Cataracts  affecting,  for  the  most  part,  only  the  cortical  fibres  of  the 
lens,  have  been  called  Capitular.  Anterior  Capsular  Cataract  shows 
of  course  the  shape  of  the  convex  surface  as  it  is  seen  in  front  and  just 
behind  the  pupil.  In  Posterior  Capsular  Cataract,  there  com- 
mencing, the  strise  appear  concave  and  rather  yellow,  not  white,  because 
they  are  seen  through  the  thickness  of  a  lens  which,  by  age,  is  3'ellowish, 
as  are  all  old  lenses,  cataractous  or  not ;  and  some  of  them,  without  be- 
ing cataractous,  have  yet  a  slight  haze  in  them,  nevertheless  not  a  com- 
mencement of  cataract.  Secondary  cataracts,  consequent  upon  some 
disease  of  the  deeper  parts  of  the  eye,  are  seen  commencing  in  the  cen- 
tre of  the  posterior  surface  of  the  lens.  Capsular  cataracts  are  only 
commencing  cataracts,  where  the  opacity  first  appears  in  the  cortical 
layers. 

General  Remarks  on  Operation. — If  cataract  begin  as  a  stellate 
central  patch  in  the  lens  (Fig.  572),  of  course  vision  is  at  once  much 
interfered  with,  and  is  probably  benefited  by  the  use  of  atropine  from 
time  to  time;  whereas,  in  both  these  respects  the  reverse  is  true,  if  the 
strise  project  only  towards  the  centre  from  the  circumference  of  the  lens 
(Fig.  571).  In  any  case,  even  the  most  complete,  of  cataract,  it  must  be 
remembered  that,  though  the  fundus  of  the  e^^e  cannot  be  seen  by  the 
Surgeon,  the  patient  can  always,  if  the  case  be  uncomplicated,  see  a 
bright  liglit  very  well,  the  other  eye  being  covered,  and  can  at  once 
equally  tell  the  absence  of  it  w^hen  the  hand  is  before  it.  The  "  field  of 
vision,"  also,  within  which  the  patient  can  see  the  light,  is  not  reduced 
in  size.  The  patient  has  not  the  hopeless  look  of  blindness  of  an  amau- 
rotic patient ;  he  seems  to  look  for  the  light  and  to  enjoy  even  such 
vision,  of  light  only,  as  he  has  left  to  him.  So  it  is  also  in  any  case  of 
non-nervous  blindness,  in  leucoma,  &c.  Also,  in  the  diagnosis  of  a 
case  of  cataract  to  be  operated  on,  one  expects  to  find  a  pupil  read}^  to 
dilate  well  or  to  contract,  a  good-sized  anterior  chamber, — in  fact,  an 
apparently  healthy  eye  but  for  the  cataract ;  no  increase  or  decrease  of 
tension  of  the  globe;  no  history  of  former  pain,  and  so  on.  Arcus 
senilis  is  no  reasonable  objection  to  operation.  Cataract,  unless  it  be 
traumatic,  in  which  case  the  history  is  our  guide,  and  the  lens  becomes 
cloudy  in  a  few  hours  or  days,  is,  of  course,  comparatively  of  slow  forma- 
tion, very  slow  indeed  in  the  senile  forms  ;  but  blindness  or  partial  blind- 
ness in  O'ue  eye  from  cataract,  or  indeed  from  an^^  other  cause,  without 
pain  or  redness,  is  not  unfrequentl^'  discovered  suddenly  and  by  chance, 
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by  the  patient  accidentally  closing  the  other  eye,  with  which  he  has  been 
seeing,  so  that  the  history  given  us  may  require  a  complete  mental  refu- 
tation, lest  we  be  led  to  lear  any  unfavorable  complication  not  existing 
in  the  case. 

An  incompletely  opaque  lens  must  not  be  operated  on  for  its  extraction 
if  the  operation  can  be  deferred  or  avoided  :  but  it  cannot  be  in  some 
cases  of  so-called  congenital  cataract,  in  whicli  the  lens  opacity  is  cen- 
tral and  so  large  as  to  need  the  loss  of  the  whole  lens  (see,  on  the  other 
hand,  Iriddesis),  or  in  cases  in  whicli  very  slowly  progressing  senile 
cataract  has  produced  so  considerable  a  central  opacit}'  in  the  lens  of 
both  eyes  of  a  patient,  as,  without  rendering  the  lens  of  either  completely 
cataractous,  to  have  made  the  patient  practically  blind.  Then  either  one 
may  use  the  needle  once  or  twice  beforehand,  and,  the  whole  lens  having 
consequently  become  opaque,  it  may  be  regularly  extracted ;  or  tiie  risk 
and  danger  of  extracting  immature  cataracts  must  be  borne.  (I  have 
had  no  practical  experience  of  the  extraction  of  cataract  in  its  capsule.) 
For  portions  of  transparent  cortical  lens-matter  ai'e  sticky,  and  adhere 
to  the  portions  of  lens-capsule  remaining  in  the  eye  after  an  extraction- 
operation,  and  to  other  parts  ;  besides,  if  they  were  not  thus  difficult  to 
remove,  and  did  not  require  much  interference  for  their  removal,  they 
are  transparent  at  the  time,  and  so  cannot  be  seen  to  be  removed.  The 
preliminary  needle-operations  are  not  very  satisfactory  in  practice:  for 
the  central,  very  slowly  progressing  cataracts,  equal  in  each  eye,  of  old 
people,  needle-operations  are  in  themselves  rather  dangerous  (see  p.  443), 
and  they  take  much  time  whilst  one  is  striving  to  hasten  the  end;  for 
two  needle-operations  or  a  following  extraction-operation  cannot  be  done 
at  short  intervals  safely,  and  a  senile  cataract  very  slowly  becomes 
opaque,  even  when  the  capsule  is  opened,  and  an  iritis  is  never  improba- 
ble. The  congenital  forms  occur  in  younger,  perhaps  very  young  pa- 
tients ;  and,  very  often,  a  needle-operation  having  been  done  in  order  to 
the  maturation  for  extraction  of  one  of  these  cataracts,  it  will  be  found 
better  to  complete  the  operation  by  repeated  use  of  the  needle  only. 

If  one  eye  be  cataractous,  the  other  still  retaining  moi'e  or  less  the 
useful  vision,  the  cataract  may  be  operated  on,  if  complete  and  other- 
wise fit  for  operation  :  but  it  cannot  be  right  to  urge  the  operation  which 
may  well  be  deferred,  and  need  not  now  be  done.  If  the  seeing  eye 
show  a  commencing  cataract,  a  patient  will,  not  unfrequently,  desire  the 
removal  of  the  complete  cataract,  so  as  to  have  prospectively  the  use  of 
the  then  practically  blind  eye  when  the  other  fails  him.  If  the  seeing 
eye  do  not  show  any  commencement  of  cataract  in  it,  the  history  and 
examination  of  the  case  require  more  particular  attention  in  order  to  its 
diagnosis — that  it  be  not  traumatic,  or,  if  it  be,  at  least  that  vision,  in- 
dependently of  the  cataract,  be  good.  Perhaps  operation  may  be  advi- 
sable. I  have  sometimes,  for  cosmetic  reasons,  extracted  a  cataract  in 
a  blind  (amaurotic)  but  otherwise,  externall}',  healthy-looking  eye. 
Even  with  the  densest  or  darkest  colored  cataract  the  patient  has,  in  an 
uncomplicated  case,  a  good  perception  of  light  and  field  of  vision.  If 
there  should  be  cataracts  in  both  eyes  equally  advanced,  both  fit  for  ex- 
traction, I  prefer  to  do  one  first  and  the  other  a  few  months  afterwards; 
but  I  would  not  refuse  to  extract  both  at  once  if  good  and  special  rea- 
sons were  given  for  my  doing  so.  I  have  known  both  eyes  to  be  lost 
after  a  double  extraction. 

The  object  of  the  operations  for  cataract  is  the  removal  of  the  opaque 
lens  from  the  axis  of  vision.  Subsequently  to  the  operation,  instead  of 
the  natural  lens,  an  equivalent  glass  lens  is  placed  before  the  eye — for 
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near  objects  about  2|,  and  for  distant  objects  about  3|-  inches  focus. 
Tlie  points  to  be  observed  are,  either  the  getting  rid  of  the  cataract  very 
gradually  by  natural  process  of  absorption,  when,  in  young  persons,  the 
capsule  being  lacerated,  and  the  lens  wounded,  by  operation  from  time 
to  time,  this  can  be  accomplislied  ;  or,  otherwise,  the  more  rapid  removal 
of  tlie  cataract,  the  opaque  lens-matter,  by  laceration  first,  and  liien 
evacuating  by  as  small  an  opening  as  possible  in  the  cornea;  or,  thirdly, 
by  extraction  of  the  whole  at  once  by  a  sufficiently  large  0})ening.  After 
the  operation,  we  have  merely,  as  a  general  idea,  to  let  nothing,  by  any 
movements  brought  about  directly  or  indii'ectly,  hinder  the  healing  of 
tlie  external  wound,  or  interrupt  the  complete  rest  and  seclusion  neces- 
sary for  the  recovery,  without  inflammation,  of  the  various  internal 
structures  that  have  been  disturl)ed. 

Before  any  cataract-operation,  belladonna  or  atropine  drops  may  be 
well  used,  although,  if  the  aqueous  humor  be  let  out,  the  iris  will  con- 
tract at  once.  At  any  rate  the  application  keeps  the  pupil  dilated  in 
the  beginning  of  the  operation,  so  that  one  can  see  well  the  cataract;  it 
shows  also  that  the  pupil  will  dilate,  and  how  much  it  will  dilate,  and 
it  inclines  the  pupil  to  dilatation  during  the  operation  and  subsequently. 
J  do  not  think  that  the  iris  is  ever  brouglit  any  more  in  the  way  of  the 
cutting  edge  of  the  instrument  used  in  opening  the  cornea,  hy  its  ex- 
pansion, as  is  asserted. 

In  any  operation  for  cataract,  care  must  be  taken  not  to  urge  the 
vitreous  humor  to  escape,  nor  inadvertently  to  rupture  the  posterior 
lens-capsule,  nor  to  bruise  the  iris  or  cornea;  and  not  to  leave  any  lens- 
matter  or  clot  of  blood,  not  only  in  the  former  situation  of  the  lens,  if, 
without  much  Interference,  they  can  be  thence  removed,  but  also  in  the 
lips  of  the  corneal  opening,  where  they  will  interfere  with  the  healing 
process. 

Pormerl>%  when  the  onl}'  method  of  extraction  of  senile  cataract  was 
by  a  flap  involving  a  section  of  one-half  the  circumference  of  the  cornea, 
very  many  precautionary  rules  were  to  be  enforced  that  are  now  of  little 
or  no  importance.  Then  cataracts  were  onl^^  extracted  in  the  spring 
time — the  time  we  now  only  consider  to  be  best.  Then,  if  a  patient 
were  intractable,  the  prognosis  was  very  unfavorable,  if  the  operation 
were  done  at  all.  jSTow,  the  administration  of  chloroform  during  the 
operation,  and  perhaps  of  chloral  subsequently^,  have  almost  set  aside 
this  objection.  The  great  extent  of  the  surgical  wound  in  the  cornea, 
then  deemed  indispensable,  was  naturally  an  evil  prognostication  if  the 
patient  were  feeble,  lest  the  section  should  never  heal,  or  the  cornea  die 
of  malnutrition  ;  or,  if  the  patient  had  an  habitual  cough,  it  was  ominous 
of  vitreous  escape  through  so  large  an  opening,  or  of  prolapse  of  the 
iris  at  least,  in  the  same  way.  Jris-adhesions,  always  unfavorable,  when 
no  iridectomy  was  done,  were  a  i'atal  objection  to  an  extraction.  Our 
patients  nowadays  have  great  advantages  at  least  in  the  improved 
methods  of  extraction.  But  no  result  of  any  surgical  operation  is  so 
beautiful  as  a  successful  extraction  by  the  old  semicircular  flap;  and, 
all  things  being  favorable,  the  patient  completely  an^sthetised,  it  may 
still  be  done  in  some  few  cases. 

Hard  or  Senile  Cataracts  are  extracted  wholly  and  at  once  by  one 
of  the  three  following  methods. 

Extraction  by  Flap-Operation The  old  operation  of  extraction 

by  a  semi-circular  flap  is  thus  done.  The  patient  is  lying  on  his  back 
on  a  high  couch  witli  his  feet  to  the  window;  the  Surgeon  standing  be- 
hind him,  having  cautioned  the  patient  against  any  irregular  movement 
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on  liis  part,  puts  his  forefinger  against  the  lower  edge  of  the  patient's 
upper  lid,  using  his  left  hand  for  the  right  eye  of  the  patient,  and  vice 
versd^  raises  it,  and  holds  it  securely  against  the  upper  margin  of  the 
orbit.     The  middle  finger  is  put  on  the  surface  of  the  globe,  on  the  nasal 
side,  to  keep  it  from  rolling  inwards.     An  assistant  has  charge  of  the 
lower  lid,  which  he  depresses  and  holds  securely'  against  the  edge  of  the 
orbit  without  any  pressure  on  the  globe  itself.     The  Surgeon,  with  the 
extraction-knife,  held  like  a  pen   in   his  other  hand,  again  cautions  the 
patient,  tells   him   to  look  towards  his  feet,  and,  resting  the  hand  with 
the  fourth  finger  on  his  cheek,  enters  the  point  of  the  triangular  kniCe 
(Sichel's)  at  the  outer  side  of  the  cornea,  near  its  margin;  then,  not 
allowing  the  eye  to  be  rolled  in,  he  thrusts  the  knife  rather  quickly  across 
the  anterior  chamber  in  front  of  the  iris,  and  penetrates,  from  within, 
the  cornea  at  the  inner  side,  making  the  counter-puncture  just  opposite 
to  and  symmetrical  with  the  fii'st ;  so  that  the  upper  half  of  the  cornea 
is  in  front  of  the  knife  or  before  its  cutting  edge.     The  knife  is  now  only 
thrust  onwards  as  far  as  it  can  be,  until  the  flap  is  completed  :  but  this, 
very  probably,  cannot  be  done  but  in   drawing  the  knife  back  again  a 
little,  or  by  little  to-and-fro  movements.     Until  the   section  is  nearly 
completed,  and  the  knife  has  passed  in  front  of  the  whole  iris,  it  must 
not  be  at  all  retracted  ;  or  the  aqueous  humor  is  allowed  to  escape,  and 
the  iris  falls  in  front  of  the  cutting  edge.     The  lids  are  now^  freed,  and 
the  patient  told  to  keep  them  gentl}'  shut.     After  a  short  rest  the  lids 
are  held  open,  but  they  need  not  be  again  so  firmly  fixed  as  before;  the 
patient  is  then  told  again  to  look  down,  the  convex  back  of  the  pricker, 
held  horizontally,  is  inserted  between  the  edges  of  the  corneal  wound, 
carried   down  to  the  pupillary  area,  and  turned  wnth  its  point  against 
the  capsule  of  the  lens.     Then,  by  a  few  light  scratches,  this  is  freely 
lacerated  and  the  instrument  withdrawn,  with  its  back  turned  upwards, 
so  that  its  point  may  not  be  caught  in  the  iris  or  cornea.     The  eye  is 
again  closed  for  a  minute,  and  wlien  again  opened,  it  is  b}'  the  operator 
only,  who   raises  the  upper   lid  as  before,  but  without  much  pressure 
against  the  edge  of  the  orbit,  and  then  he  places  the  convex  back  of  the 
cui'ette  horizontally  on  the  skin  of  the  lower  lid  near  its  margin.     With 
this  he  makes  intermittent  light  pressure  on  the  globe  just  below  the 
ciliary  region,  and  synchronous  counter-pressure  with  the  point  of  the 
forefinger,  which  is  holding  the  ui)per  lid  at  its  margin  against  the  ciliary 
region  just  above  the  corneal  wound.     This  requires  much  tact  and  at- 
tention.    If  the  globe  be  compressed  too  far  back,  the  lens  will  escape 
violently,  and  not  improbably  with   some  of  the  vitreous  humor.     If  it 
be  compressed  too  far  in  front,  the  lens  ma^''  be  dislocated,  but  not  out 
of  the  eye;  it  may  fall  back  into  the  vitreous  space  and  be  lost.     If  all 
go  well,  the  upper  edge  of  the  lens  is  seen  to  come  forwai-ds  through 
the  pupil  wMiich  it  dilates,  and  tlien  rides  over  it  and  presents  itself  in 
the  corneal  wound.     The  pressure  should  be  kept  up  or  increased,  until 
little  by  little  the  lens  has  advanced  so  far  that  at  least  more  than  half 
is  without  the  wound.     Then,  the  pressure  exerted  being  little  and  equnl, 
the  lens,  if  it  remain  in  the  wound,  may  be  rolled  out  sideways  with  the 
tip  of  tlie  middle  finger  of  the  hand  which  steadies  the  upper  lid.     This 
is  better  than  increasing  the  pressure  up  to  the  final  evacuation  of  the 
lens,  as  vitreous  humor  may  follow  it,  and  better   than   omitting  alto- 
gether the  pressure  exerted,  or  much  of  the  softer  cortical  parts  of  the 
lens  are  likely  to  be  detached  and  left  in  the  lips  of  the  wound  and  in 
the  anterior  chamber.    Any  such  are  in  the  next  place  remoA'ed  with  the 
curette,  if  it  can  be  done  without  much  interference.     If  the  iris  be  now 
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inclined  to  prolapse,  it  may  be  pressed  gently  back  with  tlie  small  spa- 
tula, made  for  the  purpose,  held  horizontally.  The  instruments,  knife, 
pricker,  Ac,  are  all  held  horizontally;  so  that  if  the  eye,  ill  controlled 
by  the  patient  or  Surgeon,  should,  in  any  stage,  roll  upwards,  as 
it  has  a  tendency  to  do,  the  instrument  in  hand  ma^'  not  pass  down- 
Avards  into  the  deeper  parts  of  the  eye,  but  be  forced  out  of  it  by  this 
movement.  Tlie  iris  now  being  in  position,  the  pupil  clear,  and  nothing 
being  left  between  the  edges  of  the  corneal  wound  or  within  the  palpe- 
bral aperture,  tlie  lids  are  gently  closed,  a  smooth  oblong  piece  of  linen 
rag,  with  a  slit  in  it  for  the  nose,  is  placed  over  both  eyes,  then  a  little 
wool  is  put  in  the  orbits  over  the  rag,  and  a  bandage  over  it  round  the 
head.  The  patient  is  kept  in  bed  for  a  day  or  two,  and  fed  with  spoon 
meat.     He  may  then  get  up  and  walk  about  the  room  a  little. 

Extraction  -with  a  Traction-Instrument — In  this  operation 
chloroform  is  given,  and  a  wire  speculum  to  keep  open  the  lids,  and 
forceps  to  hold  the  eye,  are  used.  The  Surgeon  either  thrusts  in  at  the 
upper  part  of  the  sclerotico-corneal  junction  a  lance-shaped  knife  in  his 
]'ight  hand,  or,  what  is  preferable,  the  point  of  a  Sichel's  extraction- 
knife,  at  the  right  extremity  of  the  incision  which  he  intends  to  make  in 
this  part  of  the  eye,  and,  holding  it  almost  vertically,  he  cuts  on  as  far 
as  he  intends,  perhaps  one-fourth  of  the  circumference,  to  the  left.  He 
then  makes  a  considerable  iridectomy,  larger  than  for  artificial  pupil, 
and  not  so  large  as  in  a  case  of  glaucoma.  Then  with  the  pricker  he  lace- 
rates the  lens-capsule.  He  then  passes  the  end  of  the  traction-instru- 
ment (Critchett's  spoon)  between  tlie  lips  of  the  wound,  verticallj^,  to  the 
upper  edge  of  the  lens  and  within  the  capsule,  rather  posteriorly  ;  and, 
remembering  anatomically  the  curve  of  the  hinder  capsule,  he  passes  it 
along  the  curve  just  behind  the  lens  itself.  He  then  tilts  forwards  the 
end  of  the  spoon,  and,  watching  that  the  lens  is  coming  with  it,  he  be- 
gins to  withdraw  the  instrument  and  the  lens  together.  If  the  spoon 
will  not  go  on  between  the  lens  and  its  capsule,  it  may  be  introduced 
perhaps  a  little  sideways;  and  as  soon  as  it  has  begun  to  pass  between 
the  two,  it  may  be  passed  all  the  way  without  difficulty.  If  the  lens  is 
being  pushed  before  the  point  of  the  spoon,  instead  of  the  latter  passing 
behind  it,  it  will  be  seen,  the  front  surface  of  the  lens  being  purposely 
watched,  to  be  passing  downwards;  and  we  must  try  some  other  way, 
sideways,  as  above  directed,  or  further  backwards,  and  not  of  course 
push  on  the  instrument  so  as  to  displace  the  whole  lens  downwards.  The 
piece  of  iris  excised  must  be  so  large  that  what  is  left  does  not  become 
compressed  between  the  spoon  and  the  cornea,  in  the  removal  of  the 
lens  ;  and  the  corneal  opening  inust  be  so  large  that  not  much  dragging 
is  required.  The  main  body  of  the  cataractous  lens  being  extracted,  the 
concavity  of  tlie  posterior  capsule,  in  which  it  rested,  is  pressed  forwards 
by  the  vitreous  body  behind  it,  and  so,  if  any  fragments  of  opaque  lens 
be  on  it,  they  are  presented  forwards  in  the  pupil,  and  a  spoon  may  be 
employed  once  or  twice  for  their  removal.  No  blood-clot,  nor  any  lens- 
matter,  nor,  of  course,  the  edges  of  the  iridectomised  iris,  must  be  left 
in  the  corneal  wound. 

Extraction  by  Von  Grafe's  Method. — Tliis  operation  has  in  re- 
cent years  gi'own  immensel}^  in  favor  with  ophthalmic  Surgeons,  and 
almost  all  senile  cataracts  are  now  extracted  in  this  way  ;  or,  at  least, 
this  operation  is  tiie  grand  foundation  on  which  individual  operators 
have  built  their  modifications  in  details  according  to  their  own  inclina- 
tions. First  of  all,  we  may  observe  that  the  idea  seems  to  be  based  on 
two  principal  facts :  1st.  Tliat,  to  extract  a  cataract,  it  is  not  necessary 
to  make  so  large  an  opening  as  a  half  section  of  the  cornea,  as  in  the 
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old  flap-operntion — which,  indeed,  became  clear  to  us  some  3'ears  ago, 
when  the  traction-instruments  were  invented  ;  and  2d.  That  it  is  eqiuvlly 
unnecessary  as  a  rule,  even  with  the  smaller  opening,  and  verj'^  undesir- 
able on  all  accounts  if  its  use  can  be  avoided,  to  introduce  any  traction- 
instrument  within  the  eye,  as  is  done  in  the  operation  last  described. 
(If  Yon  Grafe  used  any  sucli  aid  in  any  case,  it  was  a  small  blunt  hook 
instead  of  a  spoon.)  The  incision  is  made  with  a  knife  like  a  sharp- 
pointed  tenotomy-knife,  by  puncture  and  counter-puncture,  of  perhaps 
one-fourth  of  the  circle  of  the  sclerotico-corneal  junction.  Attached  to 
the  corneal  flap  is  left  a  flap  of  conjunctiva  to  cover  the  incision.  An 
iridectomy  is  made,  and,  of  course,  the  lens-capsule  is  lacerated  in  the 
usual  manner.  To  evacuate  the  lens,  the  back  of  the  curette  is  pressed 
against  the  sclerotic  margin  of  the  incision,  and  the  necessary  counter- 
pressure  below  is  made  with  the  fixing  forceps.  The  cortical  lens-matter 
general!}^  remains  to  be  removed,  after  the  nucleus  has  come  out  or  has 
been  removed  by  the  hook  placed  under  and  around  it. 

Von  Grafe  says  that  the  advantages  are  the  following: — 1st,  the  in- 
cision is  linear;  in  consequence  of  which  the  co-aptation  of  the  edges  of 
the  wound  is  more  perfect  than  is  the  case  after  a  flap  incision,  and  there 
is  less  risk  of  gaping  of  the  wound,  permitting  loss  of  vitreous  humor 
after  the  performance  of  the  operation  :  2d,  it  is  peripheral,  passing 
chiefly  through  a  vascular  texture,  in  vvhich  the  healing  process  occurs 
more  rapidly  than  in  a  non-vascular  tissue  :  3d,  the  incision  ma}^  be 
viewed  as  subconjunctival,  being  covered  b)''  a  flap  of  conjunctiva:  4th, 
a  portion  of  iris  is  removed,  aiul  thus  no  prolapse  of  iris  can  occur,  and 
the  tendenc}'  to  iritic  inflammation  is  diminished:  fith,  in  most  cases  no 
instrument  is  introduced  to  assist  the  evolution  of  the  lens,  and,  when 
such  is  necessary,  a  hook  merely  is  employed;  and  Gtli,  the  after-treat- 
ment is  of  short  duration. 

Now  probably  no  extraction  l\y  Yon  Grafe's  method  is  ever  done  in 
all  its  stages,  exactly  as  Yon  Grafe  used  to  do  it,  and  no  operator  is  free 
from  all  prejudice  in  favor  of  his  own  particular  modifications,  which 
indeed  to  hira  only,  it  may  be,  are  advantages  in  operating;  but  some 
few  practical  remarks  as  to  my  own  experience  of  this  now  established 
method  of  performing  the  most  important  of  the  capital  operations  in 
eye  surger^^  may  be  useful.  The  pupil  is  under  the  influence  of  atropine. 
The  anaesthetic  preferred  ma^'  be  fearlessly  given  ;  and,  the  patient  being 
well  under  its  influence,  a  spring  speculum  (Fig.  564,  a)  is  introduced 
between  the  lids,  and  the  eye  itself  steadied  by  grasping  a  considerable 
fold  of  conjunctiva  at  some  distance  below  the  lower  margin  of  the 
cornea,  with  the  toothed  forceps  (Fig.  564,  b).  For  either  eye  to  be 
operated  on,  I  stand,  as  usual,  behind  the  head  of  the  patient  Ijdng  on 
the  couch,  and  hold  the  forceps  generally  in  my  left  hand,  because,  in 
my  way  of  making  the  corneal  section,  the  knife  for  either  eye  may  be 
as  conveniently  held  in  the  right  hand.  I  prefer  a  Sichel's  knife,  as  in 
iridectomy  (p.  426),  in  the  present  operation;  not  that  there  is  anything 
to  be  feared  in  wounding  the  lens,  or  that  it  cuts  better  than  Yon  Grafe's, 
but  because  with  it  a  section  of  the  cornea  can  be  made  less  obliquely  in 
all  its  extent  than  by  puncture  and  counter-puncture,  which,  in  iridec- 
tomy for  glaucoma,  is  also  an  advantage;  and  especially  because,  tvith 
so  small  a  section  of  the  cornea  as  is  now  made,  the  counter-puucture 
extremity  of  the  section,  when  a  counter-puncture  is  effected,  makes  so 
small  an  opening  in  the  anterior  chamber  as  compared  loith  its  size  ex- 
ternally, and  this  is  a  deception,  for  of  course  its  least  dimensions  are 
only  practicallj'  available  in  the  evacuation  of  a  lens.     The  point  of  the 
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knife  being  directed  tow.irds  the  centre  of  the  pnpil,  the  cornea  is  trans- 
fixed at  its  upper  margin  at  the  right  hand  extremity  of  the  intended 
incision;  the  point  of  the  knife  is  then  carried  on  l)etween  the  cornea 
and  iris  along  tlie  upper  circumference  of  the  anterior  chamber.  No 
counter-puncture  is  made,  but  the  knife  is  quickly  brought  into  a  more 
vertical  position,  and  with  a  firm  hand,  and  quickly,  by  little  to-and-fro 
movements,  the  section  is  continued  as  far  as  need  lie  to  the  left  extremity 
of  the  intended  opening.  That  this  extremity  may  be  square  like  the 
other,  and  not  at  all  oblique,  the  knife  should  be  either  drawn  out  at  the 
end  of  the  section,  held  quite  vertically  ;  or,  the  knife  being  held  hori- 
zontally, the  edge  is  brought  upwards  and  forwards,  and  its  point  is 
made  so  to  cut  its  wa}^  out  suddenly  at  one  stroke.  Ti>e  corneal  open- 
ing should  be  as  large  as  one-third  of  the  circumference  of  the  cornea; 
it  had  much  better  be  unnecessarily  large,  than  a  little  too  small  in  any 
case ;  it  is  easily  extended  at  either  end,  if  it  should  seem  to  be  neces- 
sary, by  re-introduction  of  the  point  of  the  knife  into  the  anterior  cham- 
ber, and  cutting  right  or  left.  No  conjunctival  flap  is  left  to  cover  the 
wound  :  it  is  doubtful  if,  when  it  has  been  left,  the  corneal  wound  heals 
an^'  the  better.  A  considerable  iridectomy  is  as  usual  made  (p.  43T), 
and  the  lens-capsule  opened  (p.  436).  To  evacuate  the  lens,  the  back  of 
the  curette,  held  horizontally,  is  now  pressed  on  the  globe  between  the 
lower  margin  of  the  cornea  and  the  point  below  it,  at  which  the  glol>e  is 
held  with  the  fixing  forceps.  B}'  moderate  pressure  backwards,  gradu- 
all}'  increasing,  and  by  a  succession  of  little  sliding  movements  from  below 
upwards,  never  reaching  the  edge  of  the  cornea,  the  upper  margin  of  tlie 
lens  will  begin  to  protrude  at  the  corneal  opening,  and  dilate  it :  as  soon 
as  it  is  certainly  advancing  out  of  the  eye,  the  sliding  movements  must 
be  discontinued,  and  the  simple,  ver}'  gradually  increasing  backward, 
and  upward  pressure  alone  is  to  be  kept  up  on  tlie  eye  or  the  lens  ;  its 
largest  part  not  having  passed  the  opening,  may  recede  as  well  as  ad- 
vance alternately  with  each  up  and  down  movement  of  the  curette,  and 
the  extraction  might  never  be  comi)leted.  This  steady  backward  pres- 
sure is  to  be  kept  up  patiently  until  the  largest  part  of  the  lens  is  cer- 
tainly quite  outside  the  corneal  opening,  when  the  whole  body  of  the 
lens  will  probably  fall  aside  out  of  the  way,  or  it  ma}^  be  pushed  aside, 
onl^^  not  with  the  curette,  for  the  pressure  must  not  be  altogether  inter- 
mitted. At  least  we  are  no  more  concerned  about  it,  and  have  only  now 
to  care  for  the  complete  removal  of  all  the  softer  cortical  lens-matter 
left  behind  in  the  anterior  chamber.  The  curette  is  continuously  press- 
ing on  the  lower  front  part  of  the  globe,  and  now  again  the  sliding 
movements  upwards  may  be  recommenced,  still  not  reaching  forwards 
beyond  the  lower  margin  of  the  cornea;  by  this  the  vitreous  body  ad- 
vg,nces  still  more,  and  the  lower  part  of  the  iris  and  cornea  are  brought 
into  contact  with  it  first,  and  soon,  the  pressure  and  upwards  sliding 
movements  being  continued,  the  lower  margin  of  the  pupil  is  seen  to  be 
quite  clear  and  black.  The  curette  may  now  be  slid  a  little  up  on  to  the 
lower  part  of  the  cornea ;  the  opaque  soft  lens-matter  will  then  rise 
higher,  and  so  graduall}',  as  it  is  seen  to  advance,  and  the  clear  pupillary 
space  to  become  larger  and  larger,  the  curette  pursues  it  until  it  is  just 
all  outside  the  corneal  opening.  At  this  stage,  of  course,  the  slightest 
continuance  of  pressure  would  lead  to  an  escape  of  vitreous  humor.  If 
the  curette  be  at  any  time  slid  upwards  too  soon,  so  as  to  get  in  advance 
of  some  of  the  soft  lens-matter,  the  tendency  is  to  push  it  back  from  the 
corneal  outlet,  and  it  will  probablj'  never  be  made  to  escape,  or  vitreous 
humor  will  be  lost.     No  fragments  of  lens-matter  must  be  left  in  the 
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corneal  woiiiul  or  between  the  lids.  A  drop  of  atropine  may  be  placed 
between  the  lids.  A  piece  of  fine  linen  (about  6x3  inches),  is  placed 
over  both  eyes,  a  little  pad  of  fine  wool  is  placed  in  each  orbital  space, 
and  over  this  is  fitted  a  Liebreich's  bandage  of  elastic  knitted  cotton, 
and  tied  comfortably  tight. 

Sichel's  moderately  pointed  knife  cuts  tlirougli  the  cornea  better  than 
tlie  very  obtuse  keratome,  or  the  ver^y  acute  Von  Grafe's  extraction- 
knife;  and  in  the  way  it  is  recommended  to  lie  nsed,tlie  inner  and  outer 
openings  of  the  cornea  may  be  made  of  the  same  size,  square  at  both 
extremities,  less  obliquely  through  the  coats,  and  tlie  pupillary  area  is 
never  transgressed.  The  incision  may  be  less  easily  done,  and  less 
rapidly  than  is  a  single  movement  straight  forward  with  a  cutting  in- 
strument; but,  for  the  curved  incision,  a  previous  determination  of  the 
line  to  be  followed  and  a  firm  free  hand  only  are  needed. 

Uxcape  of  the  mtreouH  humor  is  tiie  most  important  mishap  in  a 
cataract  extraction  operation  that  is  likol^^to  occur.  It  is  not  that  the 
loss  of  any  small  portion  of  vitreous  humor  is  in  itself  ver^'  prejudicial, 
but  it  is  not  often  that  a  very  small  portion  only  does  escape:  if  a  little 
escape,  it  is  probably  followed  bj^  more ;  and  the  quantity  is  hardly 
recognifed  at  the  time.  If  vitreous  humor  be  lost  in  the  operation,  it 
influences  the  ultimate  result  unfavorabl}';  the  eye  is  so  much  the  less 
safe  as  an  organ  of  vision  hereafter,  though  the  proximate  result  of  the 
operation  is  successful.  In  the  serous  fluid  occupying  the  place  of  the 
aqueous  chambers  and  of  the  lens  and  the  vitreous  humor  that  is  lost, 
the  ii'is  falls  back  out  of  its  place,  leaving  a  \evj  deep  anterior  chamber, 
as  it  were,  and  has  also  probably  got  adhesions  posteriorly  to  some  new 
false  membranes.  And  all  synechiae  are,  as  I  have  said,  in  any  case, 
incompatible  with  the  prospect  of  safety  for  the  future  result.  But  if 
vitreous  humor  escape  in  an}'-  cataract  operation  before  the  lens,  or  that 
portion  of  the  cataract  which  it  was  intended  to  evacuate  by  the  opera- 
tion, the  operation  is  seriously  marred  ;  for  if  then  the  lens-matter  be 
removed — and,  the  vitreous  body  having  got  precedence,  it  very  likely 
cannot  be, — more  and  more  of  the  vitreous  humor  is  allowed  to  escape 
by  necessity.  Even  if  the  major  part  of  the  lens  be  after  all  removed, 
the  prolapsed  A'itreous  body  will  retain  some  considerable  fragments 
and  press  them  aside  anainst  the  iris  and  ciliary  body,  and  so  very  likely 
mechanically  set  up  inflammation.  The  Surgeon  is  bound  to  be  alert  in 
detecting  the  least  tendency  to  or  beginning  of  prolapse  of  the  vitreous 
body:  the  opaque  lens-matter,  instead  of  advancing,  perhaps  recedes  a 
little,  and  soon  a  small  transparent  bead  appears  in  the  corneal  opening. 
This  opening  very  likely  is  too  small,  and  needs  enlarging;  but  after 
this,  wlien  the  vitreous  humor  has  shown  itself  once  in  the  wound,  still 
it  would  be  dangerous  to  attempt  the  evacuation  of  the  cataract  by 
pressure  ;  a  sharp  hook  for  a  hard  cataract,  or  a  spoon  or  the  suction- 
curette  for  soft  lens-matter,  ma^^  be  used.  Sometimes  vitreous  humor 
will  escape  at  the  close  of  the  operation,  after  the  lens  has  been  removed  ; 
this  is  insomuch  less  serious ;  but  at  all  events,  if  vitreous  humor  have 
escaped  before  the  lids  are  closed  and  bandaged,  the  escaping  vitreous 
body  should  be  divided  across  close  to  the  corneal  opening  with  a  pair 
of  scissors  ;  then  the  wire  speculum  is  raised  a  little  from  off  the  surface 
of  the  globe  to  remove  its  weight,  and  to  prevent  the  action  of  the  orbi- 
cularis upon  it ;  and  then,  this  muscle  being  at  the  time  tolerably  pas- 
sive, the  speculum  is  removed  and  the  eye  quietly  closed.  In  the  old. 
semicircular  flap-extraction  operation,  vitreous  humor  was,  perhaps, 
more  frequently  lost  than  it  is  in  Yon  Grafe's  operation  ;  but  then,  in 
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the  latter  operation,  it  is  more  likel}^  to  anticipate  the  evacuation  of  tl)e 
lens. 

Dislocated  Lens. — Tf  the  wliole  lens,  ov  the  greater  part  of  it,  have 
fallen  into  the  vitreous  chamber,  the  attempt  is  to  be  made  to  transfix  it 
with  a  long  needle  or  sharp  hook,  and  remove  it;  but,  lost  to  sight — 
and  the  ophthalmoscope  cannot,  in  this  stage  of  the  proceedings,  be 
emplo3'ed — it  can  seldom  be  reached.  Sometimes  after  a  blow,  a  lens, 
perhaps  already  cataractous,  becomes  separated  from  its  attachments, 
and,  in  its  capsule,  dislocated  into  the  anterior  chamber  or  the  vitreous 
space.  In  the  former  situation  especially  it  must  be  removed  at  once 
(iDecause  of  the  mechanical  irritation  and  consequent  inflammation  of 
iris  and  ciliar\^  processes  to  be  anticipated),  by  a  sufficiently  large  open- 
ing in  the  cornea,  made  with  the  point  of  a  cataract  knife — care  being 
taken  meanwhile  not  to  press  the  lens  back  again  through  the  pupil :  if 
this  be  avoided,  it  will  in  all  probability  readily  enough  escape  wlien  the 
incision  is  completed.  I  have  seen  a  lens  half-dislocated  through  the 
pupil,  and  held  by  the  sphincter  iridis.  The  iritis  set  up  in  this  case 
was,  of  course,  very  acute.  A  lens,  dislocated  into  the  vitreous  space, 
if  quite  separated  and  fallen  to  the  bottom  of  this  space,  would  be  pro- 
bably visible  with  the  ophthalmoscope  even  although  it  were  trans- 
parent, and  had  not  yet  become  cutaractous.  It  must  be  brought 
forward  into  the  anterior  chamber  and  removed  by  use  of  a  long  needle 
or  a  sharp  hook,  introduced  through  the  sclerotic  or  in  any  way  most 
convenient  to  secure  it,  if  it  can  be  done;  but  it  is  very  difficult  to  do 
this,  especiall}^  if  the  lens  be  still  transparent.  If  the  blow  have  burst 
the  globe,  the  lens  will  be  found  in  some  cases  beneath  the  conjunctiva, 
external  to  the  globe.  The  rupture  of  the  globe  is  probabl}^  in  or  just 
behind  the  ciliary  region  ;  and  the  lens  is  lying  beyond  it,  further  from 
the  cornea.  It  is  seen  as  a  rounded  semitransparent  prominence,  pro- 
bably under  the  upper  lid  and  far  back,  and  it  is  easily  removed  by 
opening  the  conjunctiva  underneath  which  it  is  Ij'ing.  Sometimes  a 
lens  or  cataract  is  half-dislocated  into  the  vitreous  chamber,  that  is  to 
say,  it  is  held  still  partly  bj'^  the  suspensory  ligament,  as  by  a  hinge, 
and,  fixed  here,  it  can  move  to  and  fro;  it  also,  of  course,  must  be  at 
once  removed.  Indeed,  a  lens,  cataractous  or  not,  dislocated,  or  half- 
dislocated  in  any  direction,  is  to  be  removed — if  it  can  be  done;  for  the 
lens,  if  transparent,  is  not  in  position  to  be  of  use,  and  beside  this,  in 
all  probabilitj'  it  must  soon  become  opaque. 

Soft  Cataract. — Needle-Operation  is  the  method  to  be  preferred 
for  soft  cataract  at  any  age,  so  that  we  have  only  to  determine  which  is 
a  soft  cataract.  It  is  not  often  found  but  as  "congenital"  cataract,  or 
in  traumatic  cases  in  young  persons.  Diabetic  cataracts  are  soft.  If  a 
middle-aged  or  elderly  person  have  soft  cataract,  it  is,  as  in  infants  and 
young  persons,  bluish-white,  rather  uniform  in  color;  it  has  no  hard 
nucleus;  and,  especially,  it  is  not  at  all  amber-colored.  If,  in  any 
cataract  case,  a  needle-operation  be  necessary,  it  should  be  done  with- 
out much  delay.  The  earlier  in  life,  and  the  sooner  after  the  com- 
mencement of  the  cataract,  tlie  more  quickly  it  will  be  absorbed  after- 
wards. Infants,  unless  ,at  the  time  very  young  or  sickly,  should  be 
operated  on  ;  or  their  eyes,  when  they  begin  to  observe  oV)jects,  get 
wandering  oscillatory  movements  as  a  confirmed  habit  in  after-life : 
and  infants  particularly  well  bear  the  risks  of  swollen  lenses.  Though 
the  lenses  of  young  persons,  and  still  more  of  children,  swell  up  much 
moi'e,  and  more  rapidly?-  than  do  those  of  adults,  or  still  more  of  old 
people,  when   their  capsules  are  lacerated   accidentally  or   by  surgical 
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operation,  the  iris  and  ciliarj^  processes  in  them  seem  very  little  in- 
clined to  take  on  inflammatory  action  by  the  pressnre  and  mechanical 
irritation  ol  the,  in  these  cases  very  soft,  swollen  lens-matter.  The 
immediate  result  of  the  use  of  the  needle  in  this  operation  is,  that  the 
cataractons  lens  becomes  very  much  increased  in  bulk  by  the  admission 
of  the  aqueous  humor  within  its  capsule. 

Oxjeralion. — The  needles  used  should  be  \QYy  fine,  and  should  not  let 
the  aqueous  humor  escape  beside  them.  The  pupil  is  to  be  dilated 
with  atropine,  which  must  be  constantly  employed  in  these  cases  during 
all  the  surgical  treatment.  An  anaesthetic  is  sometimes  necessar3^  A 
stop-si}eculum  is  inserted  between  the  lids,  to  keep  them  apart ;  and  a 
little  fold  of  conjunctiva  and  subconjunctival  tissues  is  to  be  seized 
with  the  toothed  forceps  just  below  the  coriiea,  or  opposite  to  the  point 
at  which  the  needle  is  to  be  introduced,  as  maj^  be  most  convenient,  to 
steady  the  eye.  The  needle,  held  in  the  other  hand,  is  made  to  enter 
the  anterior  chamber  through  the  cornea,  at  some  part  near  the  margin, 
wherever  it  may  seem*  best,  probably  at  the  upper  and  outer  part;  it 
must  not,  be  passed  A'ery  obliquely  through  the  coats  of  the  cornea,  or 
in  its  use  they  will  be  much  twisted.  The  point  of  the  needle,  having 
passed  the  pupillary  margin,  is  then  carried  on  down  to  the  centre  of 
the  anterior  surface  of  the  lens,  which  is  nearer  to  the  cornea,  according 
to  the  j'outh  of  the  patient,  and  made  to  enter  its  substance  a  little 
way,  and  the  capsule  is  torn  open  by  moving  the  needle-point  in 
various  directions  to  and  fro.  If  the  operation  be  performed  for  the 
first  time  in  a  very  young  patient,  the  lens  is  so  soft  that  it  is  very 
readily  broken  up  hy  the  to-and-fro  movements,  and  by  rotation  of  the 
needle  (drilling),  but  it  soon  afterwards  swells  up  very  much,  and 
therefore  but  little  should  be  done.  If  the  needle  be  passed  far  into 
the  substance  of  the  lens  towards  the  nucleus,  it  will,  unless  the  i)atient 
Tbe  very  young,  become  fixed  in  the  denser  substance,  and  the  lens  will 
move  about  as  a  whole  on  the  needle,  and  may  become  dislocated.  If 
the  patient  be  older,  or  have  been  before  operated  on,  one  needle  will 
not,  perhaps,  fi-eely  lacerate  the  tough  anterior  capsule,  and  two  may 
be  required.  The  fixing  forceps  must  then  be  entrusted  to  an  assis- 
tant;  or,  one  needle  being  entered  some  distance  in  the  anterior  cham- 
ber, it  may  be  used,  the  patient  being  then  quiet,  for  an  instant,  as  a 
fixing  point,  holding  the  eye  forwards",  until  tlie  needle  in  the  other 
hand  has  been  also  entered,  and  then  the  eye  is  perfectly  under  com- 
mand. If  one  needle  only  be  required  to  be  used,  it  is  better  to  use 
neither  speculum  nor  forceps,  but  the  fingers  of  the  other  hand  (Fig. 
566)  instead  of  both,  unless  the  ej'e  be  small  and  deep  in  the  orbit.  If 
two  needles  are  to  be  used,  the  speculum  must  be  emplo^^ed,  and  then, 
choosing  an  opportunity  when  the  eye  is  still,  one  needle,  and  then 
quickly  that  in  the  other  hand,  is  introduced  ;  and  the  operation  is 
completed  with  the  two  needles,  opening  out  the  lens,  whilst  at  the 
same  time  they  keep  the  eye  steady. 

The  needle-operation  is  always  the  best  for  infantile  cataract.  So,  in 
childhood,  if  one  of  these  so-called  congenital  cataracts  have  been  left  so 
long  for  operation,  it  should  be  broken  up  with  the  needle  for  its  ulti- 
mate gradual  removal  by  the  natural  process  of  absorption.  Children 
and  3^oung  adults  hard!}'  ever  have  any  other  kind  of  cataract  than  the 
congenital,  unless  it  be  the  result  of  some  wound  or  mechanical  injury 
of  the  lens :  then  also,  if  the  lens  have  become  opaque,  unless  already 
the  lens-capsule  be  sufficiently  lacerated,  the  needle  must  be  employed 
at  once,  and  again  and  again  whenever  it  may  seem  to  be  necessary  to 
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expedite  and  complete  the  process  of  removal,  after  a  longer  or  shorter 
time,  according  to  the  rapidity  with  which  the  absorption  pi'oceeds;  and 
this  will  be  more  or  less,  in  inverse  proportion  to  the  age  of  the  patient. 
Though  the  anterior  chamber  is  so  small  and  the  iris  so  close  upon  the 
lens,  in  infancy,  still  it  seems  that  nothing  is  to  be  feared.  In  no  juve- 
nile cataract  will  it  ever  be  necessary  to  make  a  large  opening  and 
remove  the  lens  as  a  whole. 

If  the  lens,  wounded  either  accidentally,  or  by  the  surgical  operation, 
swell  much,  or,  whntever  swelling  occurs,  should  there  be  any  S3Mnptoms 
of  inflammation  of  the  iris  and  ciliary  processes,  more  at  least  than  a 
very  slight  redness  in  the  ciliary  region  and  no  marked  tension,  which 
may  be  disregarded  (and  this  is  more  likely  the  older  the  patient  may 
be),  the  process  of  absorption  is  arrested;  the  lens-matter,  or  some  of  it, 
must  for  both  reasons  be  removed  at  once  by  use  of  the  broad  needle 
and  suction-curette,  and  if  among  the  diffluent  lens-matter  and  aqueous 
humor  be  found  a  solid  nuclear  portion  of  the  lens  remaining,  the  cor- 
neal opening  should  be  enlarged  with  a  knife  "for  its  removal  with  a 
scoop,  if  without  one  it  will  not  escape.  Of  course,  unless  it. follow  an 
acciclental  wound,  the  lens  should  not  be  so  much  exposed  by  so  exten- 
sive a  laceration  of  its  capsule  as  to  admit  of  so  much  swelling  that 
inflammation  follows;  but  this  cannot  always  be  calculated  beforehand. 
In  firat  operating  in  any  case  on  an  eye  by  the  needle-operation,  unless, 
l)erhaps,  in  infants  and  very  young  children,  it  is  well  not  to  make  more 
than  a  small  opening  in  the  lens-capsule,  for  fear  of  this  mechanical  irri- 
tation and  after  inflammation  ;  also,  I  would  not  extensively  at  first 
))reak  up  the  lens  within  this  opening,  or  the  consequent  swelling  may 
open  out  the  whole  lens,  though  the  opening  made  in  the  capsule,  by 
the  needle,  was  not  large.  Within  a  week,  even  in  the  older  patients,  in 
any  case,  I  think,  the  greatest  amount  of  swelling  consequent  on  needle- 
operation  will  be  reached.  After  that,  so  long  as  the  bulging  lens- 
matter  shows  in  the  wound  it  may  be  left — the  pupil  being  merely  kept 
constantly  dilated  with  atropine  drops  or  belladonna  lotion,  whilst 
absorption  is  going  on. 

In  a  few  weeks,  more  or  less,  the  lens-matter,  which  was  bulging,  no 
longer  protrudes;  the  surface  is  perhaps  rather  flattened,  and  the  situa- 
tion of  the  opening  made  in  the  lens-ca|)sule  is  somewhat  excavated. 
The  needle  then  should  be  used  again  ;  and  at  the  second  or  at  least  the 
third  time  of  using  it,  after  sufficient  intervals,  there  is  no  fear  of  the 
remaining  lens-matter  swelling  enough  to  l)ring  about  any  infiammation, 
and  it  is  much  more  unlikely  now  that  a  fragment  of  lens  should  be 
detached  and  so  set  up  inflammation.  Hence  the  needle  may  be  used  in 
the  latter  operations  more  and  more  freely  each  time.  And  the  needle 
must  be  employed  whenever  the  bulging  out  lens-matter  no  longer  pro- 
trudes, and  the  wound  in  the  lens-capsule  seems  to  be  a  little  excavated  ; 
for,  if  the  repetition  be  long  deferred,  the  lens-capsule  in  front  may 
become  so  tough  that  it  can  never  be  thoroughly  broken  up,  and  it  will 
be  drawn  in  at  the  edges  of  the  surgical  wound,  enclosing  some  poi'tions 
of  wliite  opaque  lens-matter  which,  if  not  in  tiie  centre  so  as  to  obstruct 
vision,  will  show  when  the  pupil  is  large,  and  are  a  defect,  in  appearance, 
in  the  good  result  to  be  expected  from  timely  interference.  If  the  cap- 
sule be  toughened,  the  lens  will  perhaps  move  about  on  the  end  of  the 
needle  as  it  is  moved  about,  and  the  lens-capsule  is  no  more  torn  open. 
A  second  needle  must  then  be  introduced  from  the  opposite  side  of  the 
cornea,  and  then  with  it  the  lens  may  l)e  held  and  steadied  while  the 
needle  in  the  other  hand  tears  open  in  various  directions  the  capsule, 
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and  breaks  up  the  lens-substance  freely  ;  or,  if  it  be  very  tough,  the  two 
needles,  introduced  IVom  each  side  of  the  cornea,  and  nieetini);  at  the 
same  aperture  in  the  lens-capsule,  may  have  their  points  separated,  so 
as  to  make  a  large  rent  in  it.  Tlie  posterior  capsule  is  throughout  to  be 
carefully  preserved  from  any  accidental  wound.  If  it  shouhl  be  wounded, 
whilst  the  lens  is  still  bulky  and  softened,  and  it  let  the  vitreous  hody 
come  forward  and  protrude  in  the  midst  of  the  lens-matter,  the  vitreous 
body  pushes  aside  the  fragments  of  broken  up  lens  against  the  iris  and 
ciliary  processes,  and  mechanically  sets  up  inflammation,  which  com- 
monly ends  badly.  It  is  very  difficult — if  not  impossible — to  remove 
such  fragments  b}^  the  curette  or  the  syringe,  witliout  injuring  the  vitre- 
ous body,  which  lies  in  the  way  ;  it  will,  however,  be  better  to  lose  some 
vitreous  humor  than  to  leave  much  lens-matter  [)ressing  upon  tlie  iris, 
&c.,  if  such  a  mishap  should  occur,  and  the  fragments  can  be  removed. 
In  Ihc  final  stage,  howevei-,  of"  solution"  or  keratonyxis  (as  the  needle- 
operation  lias  .been  called),  very  little  of  the  lens  being  left,  the  care- 
full}'  preserved  posterior  lens-capsule  has  not  unfrequentlj^  to  be  pur- 
posely torn  open,  and  a  rent,  through  which  the  vitreous  body  protrudes, 
to  be  made  ;  for  small  opaque  fragments  often  remain  upon  this  capsule, 
after  most  of  the  lens-matter  has  been  removed  little  by  little  ;  or  deli- 
cate gre}''  webs  and  streaks  and  puckerings  appear  in  or  upon  it,  visible, 
perhaps,  only  by  use  of  the  oblique  illumination,  and  yet  interfering- 
very  much  with  good  vision.  There  are  now  no  fragments  of  lens  that 
can  be  displaced  and  excite  inflammation. 

In  old  people,  or  even  in  adults,  a  needle  operation  is  a  ver}^  tedious 
process.  Tlie  lens-matter,  though  swollen,  has  irregular  hard  margins, 
and  will  very  likely  set  up  inflammation  of  the  iris  and  ciliary  processes, 
&c.  A  detached  fragment  of  the  hard  senile  cataract  left  after  an  extrac- 
tion will  be  very  likely  to  do  the  same  ;  and  elderly  people,  in  any  inflam- 
mation of  the  eye,  are  alwa3'3  more  likely  from  their  age  to  get  a  glauco- 
matous complication  of  the  disease.  But  if  a  young  adult  have  one 
useful  eye,  a  cataract  in  the  other  may  be  got  rid  of  by  repeated  use  of 
the  needle,  doing  each  time  very  little  with  it ;  and  the  process,  tedious 
as  it  is,  is  safe  from  the  greater  risks  of  extraction  ;  and  the  inconve- 
nience of  the  dela}',  in  such  a  case,  will  not  be  felt.  If  in  this  process  of 
solution  there  should  in  an}'  case  appear  to  be  increased  tension  (T.  1.) 
even  though  the  pupil  be  fully  dilated  (atropine  of  course  being  used) 
and  tliei'e  be  no  ciliary  redness,  tlie  swollen  lens-matter  must  be  at  once 
evacuated,  and  perhaps  an  iridectomy  upwards  done  at  the  same  time. 

Suction-Operation. — riuid  cataracts  are  sometimes,  but  not  often, 
found;  the  whole  contents  of  the  lens-capsule  being  evacuated  into  the 
anterior  chamber  when  the  capsule  is  torn  open  with  a  needle.  They 
occur,  perhaps,  in  young  adults  iov  whom  we  should  use  the  needle. 
They  look  like  soft  cataracts;  and  they  can  hardly  or  unfrequently  be 
distinguished  from  ordinary  soft  cataracts,  besides  that  from  their  rarity 
they  are  not  ex[)ected.  They  appear  of  an  uniform  color.  Somewhat 
like  them  surgically  are  the  cataracts  of  diabetic  patients,  though  these 
latter  are  not  fluid,  only  ver^y  soft;  so  that,  after  the  needle  lias  been 
used,  although  the  patient  be  middle  aged,  the  whole  of  the  lens  is  mixed 
up  in  the  aqueous  humor,  and  can  be,  and  indeed  must  be,  removed 
forthwith.  In  this  I  am  speaking  of  my  own  experience,  in  which  I  have 
had  a  succession  of  cases  of  diabetic  cataract,  all  alike,  and  all  success- 
fully treated  by  suction,  at  one  operation,  as  described  below,  I  do  not 
say  that  all  diabetic  cataracts  must  be  like  those  to  whicli  I  refer  :  they 
were  of  a  bluish  milky  color,  very  large,  apparently  pressing  forwards 
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the  iris,  with  some  broad,  convergent,  indistinctly  glistening  stri.ne  ante- 
riorly, rather  lighter  in  color  than  tlie  body  of  the  lens  itself.  The 
syringe  is  also  available  in  the  cases  of  wounds  of  the  lens  in  children  or 
3'^onng  adults,  in  which,  soon  after  the  injury  (or  a  first  needle-opera- 
tion), in  a  week  or  thereabouts,  the  whole  lens  is  much  swollen  alto- 
gether, and  in  cases  where,  by  a  subsequent  needle-operation,  it  has  been 
comi)letely  broken  up  and  has  become  uniformly  swollen  and  diffluent. 
In  the  youngest  patients,  it  is  most  probable  that  the  natural  process  of 
absorption  will  suffice  to  effect  the  removal  of  the  lens-matter  without 
risk  of  inflammation.  If  it  should  be  altogether  very  much  swollen, 
even  if  there  be  no  dangerous  symptoms,  it  is  well  to  hasten  the  cure  by 
evacuating  at  least  the  major  part  of  the  soft  cataract.  Not  unfre- 
quently  tlie  wound  in  the  cornea,  through  which  the  lens  was  wounded, 
will  be  the  most  convenient  way  of  reaching  the  lens;  and  often,  when  a 
soft  swollen  lens-mass  is  pressing  outwards  the  lips  of  the  wound,  the 
thin  weak  recent  cicatrix  retaining  it  ma^'  be  easily  traversed  with  the 
end  of  the  suction-curette,  and  so  it  may  be  altogether  removed  without 
any  cutting  instrument.  The  operation  is  a  very  admirable  one,  and,  if 
practised  carefully  in  the  above-mentioned  cases,  it  deserves  more  con- 
sideration than  it  has  obtained.  Diflfiuent  lenses  used  to  be  evacuated 
by  the  curette  ;  a  sufficientlj^  large  opening  having  been  made  with  a 
broad  needle,  the  curette  was  introduced  into  the  anterior  chamber,  and 
a  gush  of  tlie  aqueous  humor  and  lens-matter  took  place,  and  then,  by 
various  little  movements  to-and-fro,  a  little  more  of  the  lens-matter  was 
made  to  flow  along  the  groove  of  the  instrument.  Now,  in  such  a  case, 
by  using  the  syringe,  with  the  end  like  that  of  a  curette,  but  made  tubu- 
lar, keeping  the  point  of  it  in  the  posterior  aqueous  cliamber,  and  the 
oi'ifice  being  forwards,  we  can,  without  an^^  movements  endangering  the 
iris,  s%ick  out  the  whole  of  the  diffluent  lens-matter.  The  corneal  opening 
is  made  with  a  broad  needle,  which  should  be  made  to  enter  also  the 
lens  and  lacerate  the  capsule,  if  necessary.  It  should  be  large  enough 
easily  to  admit  the  suction-curette;  and  the  point  of  this,  when  once 
introduced,  should  be  brought  into  the  centre  of  the  pujnllary  area,  and 
then  carried  back  until  it  is  in  contact  with  the  posterior  lens-capsule. 
When  there,  the  point  should  not  he  moved  about.,  or  it  may  draw  in  the 
iris,  or  afterwards  the  cornea,  with  the  lens-matter,  or  bruise  the  iris. 
The  patient  being  recumbent,  and  the  point  of  the  instrument  kept  well 
back  in  the  posterior  aqueous  chamber,  in  the  hollow  of  the  posterior 
capsule,  all  the  diffluent  lens-matter  will  fall  towards  the  orifice  and  be 
drawn  in  succession  into  the  syringe.  If,  in  a  case  of  a  swollen  acci- 
dental or  surgical  traumatic  cataract,  the  Surgeon  cannot  be  sure  that 
the  lens-substance  is  completely  dissolved  in  the  aqueous  humor,  after  a 
lapse  of  time  amply  sufficient  according  to  the  age  of  the  patient  (the 
older  the  patient,  the  slower  is  the  cataract  in  becoming  dissolved  in  the 
aqueous  humor),  it  will  be  better  to  defer  the  use  of  the  syringe  until 
some  evidence  of  irritation,  redness  in  the  ciliary  i-egion,  &c.,  shows 
itself.  In  no  case  would  it  be  necessary  to  wait  more  than  a  week  or 
ten  days:  but,  if  the  lens  matter  be  imperfectly  dissolved,  some  frag- 
ments clog  the  small  tube  of  the  syringe,  and  then  it  is  necessary  to 
remove  the  instrument  from  the  ej^e,  and  reverse  the  action  so  as  to 
force  out  the  fragment  causing  the  obstruction  in  the  tube  of  the  syringe. 
This  necessitates  the  introduction  and  reintroduction  and  various  move- 
ments of  the  syringe,  almost  as  much  as  used  to  be  required  with  the 
old  curette  in  the  anterior  chamber. 

The  suction-curette  is  invaluable,  especiallj'  for  the  total  removal  of 
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the  whole  lens  at  once,  wibhont  an_y  previous  needle-operation  on  an 
earlier  day,  by  a  very  small  opening  in  the  cornea,  in  dial)elic  and  other 
quite  exceptional  cases  of  cataract ;  and  next  in  those  in  which  the  pre- 
limijiary  operation  (or  an  accidental  wounding  of  the  lens)  has,  after  a 
little  while,  made  it  possible  and  desirable  thus  to  remove  the  lens,  or  a 
great  part  of  it,  in  a  large  number  of  cases  ;  for,  with  the  suction-curette, 
the  corneal  opening  need  be  only  ver}'-  small,  and  the  parts  concerned 
little  disturbed.  The  great  amount  of  swelling  of  the  cataractous  lens- 
substance,  and  tlie  evenness  of  its  bluisli-wliite  tint,  are,  together  with 
the  history  of  the  case  and  the  age  of  the  patient  considered,  the  best 
indications  that  can  be  obtained  of  the  practicability  of  a  suction- 
operation  ;  but  if,  in  any  case,  the  operation  should  prove  to  be  imprac- 
ticable, it  has  no  way  precluded  a  subsequent  traction-operation  with  a 
larger  opening  in  the  cornea.  It  is  also,  in  difTerent  cases,  sometimes 
useful  in  other  operations  for  cataract,  in  cases  where  the  old-fashioned 
open  curette  would  have  been  used,  so  as  to  employ  suction-power  in- 
stead of  traction,  &c.  Whenever  a  cataract  has  been  removed  by  flap- 
extraction  or  smaller  corneal  section,  and  soft  cortical  matter  and  shreds 
of  lens-capsule  remain,  less  injury  to  the  parts  is  probably  done  by  use 
of  tlie  suction-curette  than  by  the  old  curette  or  other  traction  instru- 
ment; but  the  latter  must  be  used  in  many  cases  when  tlie  cortical 
matter,  &c.,  is  not  very  soft,  and  the  suction-curette  becomes  clogged. 
As  to  the  shreds  of  lens-capsule  and  lens-matter  involved,  the  grooved 
curette  cannot  possibly  remove  them,  and  considerable  fragments  of  lens- 
matter  cannot  be  removed  with  either  the  suction  or  the  grooved  curette 
so  readily  as  with  a  scoop.  The  grooved  curette  acted  best  when,  with 
the  first  gush  of  aqueous  humor  along  its  groove,  the  opportunity  was 
taken  to  let  pass  along  with  the  aqueous  humor  as  much  as  possible  of 
the  diffluent  lens.  Now,  with  the  suction-curette  there  is  no  voluntary 
gush  along  the  tube  of  the  instrument  when  it  is  introduced,  only  beside 
it,  perhaps,  and  the  space  beside  it  is  not  large  enough  to  let  pass  any 
but  the  smallest  fragments  that  may  come  in  the  way  ;  so,  not  to  lose 
the  opportunity  given  by  the  natural  force  of  expulsion  and  the  greater 
quantity'  of  fluid  contents,  we  must  begin  to  emplo}-  the  suction-power 
as  soon  as  possil)le  after  we  have  entered  the  suction-curette  in  tlie 
anterior  chamber,  or  the  aqueous  humor  without  the  lens-matter  may  be 
running  to  waste. 

Secondary  Operations  for  Cataract. — Opaque  matters  on  the 
capsule  of  the  lens,  remaining  after  removal  of  cataract  by  any  one  of 
the  various  fore-mentioned  methods,  very  often  necessitate  a  final  ope- 
ration;  without  which,  indeed,  the  promised  good  result  of  the  opera- 
tion— for  there  has  been  no  iritis  in  these  simple  cases — is  in  abeyance. 
When  it  is  plain  that  this  little  operation  will  be  required,  it  should  be 
clone  as  soon  as  all  redness,  remaining  after  the  primary  and  major  ope- 
ration, has  disappeared  from  the  eye  ;  for,  if  it  be  long  deferred,  the 
capsule  becomes  so  tough  that  it  cannot  be  torn  through  without  much 
force,  or  the  use  of  two  needles,  and  even  then,  perhaps,  a  rent  insuffi- 
ciently large  is  made;  and,  moreover,  the  force  used,  and  the  dragging 
made  on  the  parts  around,  may  light  up  an  inflammation  which  will 
after  all  close  the  aperture  made  in  the  capsule.  It  is  seldom  indeed 
that,  with  a  pupil  widely  dilated,  one  cannot  see,  after  removal  of  the 
lens,  some  opaque  patches  and  streaks  left  upon  the  posterior  capsule 
in  situ  ;  but  these  are  very  often  only  found  in  the  margin,  and  there 
chiefly  in  most  cases  where  they  are  generally  distributed.  Others  con- 
sist of  shrivelled-up  remains  of  the  anterior  lens-capsule,  and  of  traces 
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of  the  cataract  itself;  and  yet,  although  these  may  be  consi(lci"a1)le,  if 
they  have  been  drawn  away  towards  the  circumference  with  the  retracted 
capsule,  as  tliey  are  usually,  always  behind  the  ifiti^  when  noL  under  the 
influence  of  atropine^  they  will  require  no  needle-operation.  If  the  cen- 
tral parts  be  clear,  tliere  would  seem  to  be  no  obstruction  to  vision,  and 
the  patient  should  have  good  sight;  but,  as  in  doubtful  commenciug 
cataract  eases,  we  have  two  methods  of  examiuation — the  ophthalmo- 
scopic mirror,  and,  if  this  fail  to  show  us  any  opacity,  or  to  exidain 
otherwise  why  vision,  with  proper  spectacles,  is  still  imperfect,  oblique 
illumination,  by  which,  sometimes,  such  a  puckering  of  the  posterior 
capsule  is  detected  as  (without  any  opacity)  to  require  an  opening  to 
be  made  in  it  with  a  needle.  By  the  ordinary  needle-operation  for  these 
secondary  cases,  when  there  is  a  central  obstruction,  the  opacities  are 
but  thrust  away  and  subsequently  left  to  l)e  drawn  aside  altogether,  and 
permanently,  liy  the  shrivelling  of  the  lacerated  capsule,  leaving  thus 
the  central  part  free  and  unobstructed. 

The  eyQ  is  fixed  open  and  steadied  b}^  use  of  the  wire  speculum 
and  toothed  forceps;  or,  if  one  needle  onl}'  will  be  wanted  to  be  used, 
the  operator  ma^'^  employ  the  fingers  of  his  left  hand  instead  of  both 
(see  Pig.  566) ;  then  he  passes  into  the  anterior  chamber,  through  some 
marginal  part  of  the  cornea,  wherever  it  may  be  most  convenient,  and 
not  very  obliquel}'^  through  the  coats,  a  cataract-needle,  the  point  of 
which  is  then  brought  down  towards  the  capsule,  and  so  far  as  to  reach 
some  way  across  it  to  the  side  opposite  to  that  at  which  it  has  been 
entered:  the  capsule  is  then  penetrated:  and,  without  passing  the  in- 
strument any  further  into  the  eye,  the  point  is  carried  back,  and  towards 
the  side  at  which  it  has  been  introduced.  The  needle  should  traverse 
imperceptibly  the  capsule,  but  it  may  liave  beconie  tough,  and  offer  some 
resistance;  or,  in  an  old  neglected  case,  although  it  may  be  perforated, 
it  is  so  very  tough  and  elastic  that  it  cannot  be  torn,  without  the  help 
of  another  needle  entered  on  the  oi)posite  side  of  the  cornea.  And  we 
may  not  merely  regard  the  opening  that  is  to  be  made  without  consider- 
ing the  force  used:  the  operation  must  be  done  without  any  dragging 
upon  the  ciliary  processes  and  surrounding  parts,  or  iritis  or  even  oph- 
thalmitis may  be  set  up  in  the  eye. 

Sometimes  after  cataract-operation,  a  fragment  of  opaque  lens-matter, 
enveloped  in  capsule,  remains  in  the  pupil:  as  it  is  a  deformitj',  but 
chiefly  because  it  obstructs  vision,  it  must  be  displaced  or  removed. 
With  a  needle  it  may  be  detached  at  the  parts  at  which  it  is  at  least 
firmly  attached  in  the  circumference,  and  then  it  may  be  pushed  aside, 
and  periiaps  it  will  be  retracted  behind  the  iris,  and  remain  out  of  sight, 
and,  as  regards  the  patient,  offer  no  ol)struction  to  vision:  it  does  no 
harm  and  may  l)e  lei't  there,  but,  if  it  remain  very  loose,  sometimes  or 
always  appearing  in  the  pupil,  and  interfering  with  vision,  or  if  in  the 
former  needle-operation  it  seems  to  be  but  slightly  connected  with  the 
surrounding  parts,  thenit  may  be  removed  with  iris  or  cannula  forceps, 
introduced  by  a  sufficient  opening  made  in  the  margin  of  tiie  cornea 
with  a  knife  or  a  broad  needle.  This  ma}''  only  be  done  if  its  attach- 
ments be  weak;  if  they  be  strong,  perhaps  they  can  l)e  cut  through  first 
of  all  with  iris  or  cannula  scissors,  and  the  forceps  then  used.  With  iris- 
forceps  and  iris-scissors  we  have  much  more  power  and  certainty  than 
with  the  cannula  instruments;  but  for  their  use  we  must,  of  course,  have 
a  larger  corneal  opening.  Sometimes,  and  not  unfrequently,  an  opaque 
band  or  two  are  found  behind  the  pupil,  after  cataract-operation,  in  the 
level  of  the  posterior  capsule ;  if  one  of  these  be  in  the  way  of  vision,  it 
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may,  if  recent  and  not  thick,  and  if  it  cannot  be  broken  through  with  a 
single  needle,  be  twisted  and  broken  by  two  needles  introduced  from 
opposite  sides,  or  divided  with  scissors  :  then  it  will  retract  and  remain 
out  of  sight.  The  twisting  operation  is  somewhat  dangerous,  by  reason 
of  the  dragging  it  may  cause  upon  the  ciliary  processes,  &c.  Experience 
in  this  and  in  other  eye-operations  only  will  inform  us  how  much  force 
may  be  used  ;  but  if  tlie  eye  be  otherwise  useless,  some  operation  must 
be  done  at  all  events,  and  I  think  in  such  cases  probably  it  is  best 
boldly'  to  make  a  quarter  section  of  the  circumference  of  the  cornea  with 
a  knife,  then  to  introduce  the  points  of  a  pair  of  iris-scissors,  having  oue 
point  blunt  to  be  kept  next  the  (iornea,  and  the  other  sharp  to  be  thrust 
within  the  pupil,  behind  tlie  band,  and  so  to  divide  it  and  leave  it  in 
two  parts.  The  canula  instruments,  forceps  and  scissors,  are  introduced 
by  making  for  them,  with  a  broad  needle,  a  preliminary  openiug  in  the 
margin  of  the  cornea,  wherever  it  may  be  most  convenient,  not  very  ob- 
liquely', or  in  use  they  will  bruise  the  cornea,  and  only  just  sufficiently 
large  so  as  to  retain  as  much  as  possible  of  the  aqueous  humor,  and  as 
large  a  space  in  the  anterior  chamber  as  may  be  for  the  use  of  the 
instruments. 

In  all  the  above  cases,  I  have  presumed  that  there  are  no  considerable 
iritic  adhesions,  certainly  not  au}^  occlusion  of  the  pupil;  if  either  exist, 
it  is  probably  best  to  make  an  iridectomy  in  the  situation  best  adapted 
for  an  artificial  pupil,  and  if  by  this,  behind  it,  some  remains  of  the  cata- 
ract be  exposed,  to  incise  the  membrane,  or  to  divide  it  with  scissors. 

EXTIRPATION  OP  THE  EYEBALL. 

If  an  eye  be  rendered  useless,  especially  if  it  be  in  consequence  of  some 
former  injury,  it  is  probably  best  to  remove  it ;  certainly  if  any  irritation 
or  inflammation  exist  in  the  other  eye,  or  if  it  be  unsightlj',  or  if  there 
be  any  foreign  body  remaining  within  it,  or  if  the  patient  be  one  who 
cannot  probably,  at  a  future  time,  at  once  obtain  good  advice  when  sym- 
pathetic irritation  may  have  arisen.  In  the  latter  case,  that  of  the  labor- 
ing man,  or  of  the  needlewoman,  the  sight  of  the  seeing  eye  will  be  se- 
cured;  and,  then,  even  if  the  patient  cannot  afford  an  artificial  eye  for 
the  future,  the  deformity  of  a  vacant  palpebral  aperture  is  comparatively 
of  very  little  importance.  But  if,  when  the  least  occasion  may  arise,  the 
patient  be  in  the  way  of  good  advice,  and  be  duly  convinced  of  tlie  im- 
portance of  not  neglecting  any  trifling  and  transitory  pains  and  obscu- 
rations in  the  sound  eye,  and  the  one  lost  be  also  in  appearance  an  eye, 
it  may  be  left.  In  some  cases,  that  are  not  urgent,  the  value  of  appear- 
ances may  turn  the  scale  in  determining  whether  or  not  to  recommend 
extirpation.  An  eye  should  certainly  be  excised  if  it  be  blind  and  pain- 
ful, or,  if  sympathetically  without  pain,  the  other  eye  be  tlireatened  in 
the  least  degree.  The  operation  of  excision  is  urgently  called  for,  in 
cases  of  intraocular  morbid  growths,  as  soon  as  detected  with  the  oph- 
thalmoscope or  otherwise ;  when  a  foreign  body  is  known  to  remain 
within  the  eye,  and  cannot  be  extracted  from  it,  even  if  the  eye  be  not 
quiie  blind,  or  but  very  little  painful  or  tender  at  the  time  ;  also  at  once, 
in  cases  of  suppuration  of  the  eye  after  ophthalmitis,  or  of  htemorrhage 
and  clot  filling  the  eye,  at  the  time  when  an  operation  has  been  done.  A 
lost,  blind,  and  painful  glaucomatous  eye,  or  a  glaucomatous  eye  that  is 
blind  and  has  been  painful,  should  be  removed;  for  in  the  latter  case  it 
is  useless,  and  the  pain  will  return  ;  or,  if  iridectomy  were  to  be  done  to 
pi'event  the  recurrence  of  pain,  it  is  a  blind  eye  at  all  events,  and  rather 
VOL.  II 29 
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unsightly.  The  prohabilit}''  of  much  pain  to  be  experienced  in  a  disor- 
ganised globe  would  decide  tlie  question  in  favor  of  the  operation  And, 
whenever  it  is  to  be  recommended,  it  must  be  strenuously  urged;  and, 
if  it  be  not  adopted,  the  responsibility  of  the  decision  must  be  i)lainly 
made  to  rest  vvitli  the  patient.  Sympathetic  irritation  in  a  blind  eye 
affecting  tiie  other  may  be  allay e(i ;  but  the  sympathetic  inflammation 
following  the  loss  of  an  eye  for  practical  purposes,  by  old  injury  or  deep- 
seated  inflammation,  is  one  of  the  most  terrible  and  intractable  and  de- 
structive witii  which  we  are  acquainted.  And  if  it  be  subdued,  it  will 
recur:  each  time  with  some  more  impairment  of  vision  afterwards.  An 
eye  totally  blind  will  never  see  again.  And,  with  a  good  artificial  eye 
adapted,  the  deformity  of  the  extirpation  will  not  be  much. 

In  this  place  it  seems  to  be  necessary  to  distinguish  between  blindness 
as  the  word  is  used  by  ophthalmologists — a  want  of  perception  of  light 
— and  blindness  in  the  common  acceptation  of  the  term.  By  blindness 
is  generall^'^  meant  no  more  than  a  greater  or  less  degree  of  want  of  use- 
ful vision,  but  real  blindness  of  an  eye  is  only  to  be  diagnosed  in  some 
such  way  as  the  following.  The  palm  of  the  Surgeon's  hand  is  closely 
applied  over  the  eye  not  in  question,  the  patient  being  placed  opposite 
to  a  noiseless  gas-burner,  or  other  ver^'  bright  light,  but  not  so  near  that 
the  heat  of  the  flame  is  api)recial)le ;  when  questioned  very  many  times, 
the  patient,  if  blind,  cannot  rightly  tell  the  flame  from  the  absence  of  it, 
when  it  is  turned  down  so  low  that  no  actual  light  remains.  The  pa- 
tients have  had  the  power  of  vision,  tliey  may  be  habitually  truthful,  but 
tlicy  are  glad  to  deceive  themselves  unconsciously  (we  need  not  tell  them 
so) ;  they  feel  the  warmth  of  the  sun's  rays,  or  of  the  fire,  and,  knowing 
what  is  the  cause  of  this,  they  think  that,  as  they  used,  they  still  per- 
ceive the  accompanying  light:  they  hear  the  shutters  shut  and  the  lamp 
set  on  the  table,  and  thej^  picture  to  tliemselves  tlie  light,  and  even  the 
objects  lit  up  by  it,  in  their  accustomed  positions  Or,  they  subjectively 
see  flashes  of  light  which  are  symptomatic  of  their  complaint,  and  are 
analogous  to  the  light  we  see  in  the  dark  with  our  eyes  shut  when  the 
eyelids  are  violently  rubbed.  They  say  they  can  find  their  way  about, 
but  then  it  is  in  their  own  homes.  They  say  they  can  count  fingers,  and 
then  they  hold  up  their  own  to  count.  They  are  loth  to  believe  that 
they  really  see  nothing  at;  all,  and  therefore  it  is  tliat  in  all  cases  it  is 
necessary  rigidly  to  ci'oss-examine  every  patient  in  wliose  case  we  have 
reason  to  suspect  total  blindness  or  the  absence  of  any  i)erception  of 
light.  A  few  questions  will  be  only  misleading,  and  every  such  case 
must  be  treated  as  if  we  suspected  the  patient  of  malingering.,  as  it  is 
called  by  army  Surgeons. 

The  Operation  is  thus  done.  When  the  patient  is  under  the  influ- 
ence of  an  anaesthetic,  a  (spring)  wire  speculum  is  inserted  between  the 
lids  to  keep  them  open;  the  conjunctiva  is  seized  with  toothed  forceps, 
at  any  part  near  the  margin  of  tlie  cornea,  and  a  small  opening  is  made 
in  it  with  rather  blunt-pointed  scissors.  In  the  next  place,  the  conjunc- 
tiva is  to  be  divided  all  around  the  cornea.  This  may  be  done  by  insert- 
ing one  blade  of  the  scissors  beneath  the  conjunctiva  where  it  has  been 
opened,  and  drawing  the  globe  with  the  forceps  one  way  or  the  other,  as 
may  be  most  convenient;  or  by  seizing  the  conjunctiva  with  the  forceps 
at  the  part  to  be  next  cut  through,  if  it  be  too  closely  adherent  to  the 
subjacent  parts  to  allow  the  passage  of  the  point  of  the  scissors.  Or  the 
strabismus-hook  (Fig.  564,  ^),  inserted  at  the  opening  made  in  the  con- 
junctiva, may  be  carried  round  the  cornea,  and  the  conjunctiva,  raised  a 
little  in  this  way,  may  be  conveniently  cut  through  if  it  be  loose.    When 
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the  circular  incision  of  the  mucous  membrane  is  completed,  the  subcon- 
junctival tissues,  seized  at  different  parts  in  the  wound,  are  cut  through 
with  the  scissors,  the  points  being  directed  backwards  and  kept  as  closely 
as  possible  to  tlie  globe.  An  opening  still  deeper,  close  to  the  globe,  in 
some  part  of  the  circumference  of  the  wound,  is  made  with  the  scissors, 
and  then  the  strabismus-hook  is  passed  beneath  the  tendon  of  one  or 
other  of  the  rectus  muscles,  which  is  divided,  and  so  are  then  the  other 
tendons  in  succession  and  other  intervening  parts  close  to  and  con- 
nected with  the  globe.  The  tendons  of  the  oblique  muscles  being 
directed  to  the  temporal  side  to  be  inserted,  the  hook  must  be  directed 
towards  and  kept  very  close  to  the  globe  to  secure  them.  But  only  the 
four  rectus  muscles  are  generally  worth  a  separate  search.  All  the  teu- 
dous  being  cut  through,  the  divided  ocular  insertion  of  the  internal  rec- 
tus is  seized  with  the  forceps  and  the  eye  drawn  outwards;  a  pair  of 
scissors  curved  on  the  flat  (Fig.  564,  e)  is  carried  down  beside  the  globe 
on  the  nasal  side,  as,  on  this  side,  the  optic  nerve  enters  the  globe  and  is 
most  easily  reached ;  the  scissors  are  opened  a  little  and  advanced,  and  the 
nerve  is  at  one  stroke  divided.  The  globe  now  generally  comes  forward 
suddenly.  It  is  drawn  forward  by  holding  it  at  the  point  of  insertion  of 
one  of  the  rectus  muscles  or  wherever  it  may  be  secured  conveniently, 
and  any  remaining  adherent  soft  parts  are  divided,  alwa3^s  of  course  as  be- 
fore, close  to  the  globe.  Dixon  finds  it  convenient  to  leave  the  insertion 
of  the  internal  rectus  muscle  to  be  at  last  divided  after  all  the  other 
muscles  have  been  cut  through,  and  the  optic  nerv^e  also.  Sometimes, 
if  the  globe  be  staphylomatous  or  enlarged,  so  that  after  the  division  of 
the  rectus  tendons  it  is  difficult  to  reach  further  back  with  two  instru- 
ments within  the  comparatively  small  palpebral  aperture,  it  is  convenient 
then  to  remove  the  spring-speculum,  and  with  the  points  of  the  fingers 
within  the  two  lids  to  force  them  Ijackwards,  so  that  the  eye  comes  to 
stand  out  in  front  of  the  lids ;  and  this  being  done,  the  optic  nerve  may 
be  easily  reached  with  the  scissors  and  divided,  and  the  remaining  soft 
parts  dissected  from  the  globe.  Or  it  may  even  be  necessary  to  enlarge 
the  palpebral  aperture  at  the  outer  canthus,  or  to  evacuate  some  of  the 
fluid  contents  of  the  eye.  After  the  four  rectus  tendons  have  been 
divided  in  this  operation,  the  removal  of  the  globe  should  be  completed 
as  quickly  as  may  be,  to  prevent  loss  of  blood,  or  its  being  extensively 
eff'used  in  the  oi'bital  and  palpebral  areolar  tissue;  for,  if  the  latter  take 
place,  it  is  so  much  the  more  difficult  to  reach  the  deeper  surrounding 
parts  to  divide  them,  and  the  wound  is  longer  in  healing,  and  the  lids 
of  the  patient  are  for  so  much  the  longer  time  discolored  afterwards. 
Hence  we  must  stop  the  bleeding  as  soon  as  possible  after  the  globe  is 
removed  from  the  orbit.  The  most  effectual  way  is,  perhaps,  the  specu- 
lum being  still  within  the  lids,  or  reintroduced,  to  have  a  basin  of  cold 
water  brought,  and  a  sponge  full  of  it  held  at  some  height,  so  that  the 
water  falls  from  it  in  a  continuous  stream  and  with  some  force  into  the 
vacant  orbital  space,  a  large  empty  sponge  being  also  placed  against  the 
temple  of  the  side  of  the  extirpation  to  receive  the  flow  of  water.  It 
should  be  continued  until  the  oozing  of  blood  from  between  the  lids  has 
ceased.  Then  a  small  round  empty  sponge,  compressed  to  make  it  go 
between  the  lids  and  a  little  way  into  the  orbital  space,  is  placed  there, 
and  confined  very  closely  with  a  bit  of  cotton  bandage,  tied  tightly  round 
the  head,  the  knot  over  the  sponge,  and  this  should  be  left  so  for  six 
hours.  It  then  may  be  removed,  and  simple  water-dressings  applied 
until  the  wound  is  healed.  When  this  is  complete,  if  a  glass  eye  is  to 
bi  worn,  it  should  be  adapted  at  once;   or  one  of  small  size  should  be 
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at  first  introdnccfl  ;  for  after  a  time  the  lids,  left  unsupported,  will  not 
contain  one  of  full  size,  and  the  parts  will  less  rapidly  accommodate 
themselves  to  the  new  state  of  things,  the  puncta  are  misplaced,  and 
the  lashes  inverted  and  a  source  of  irritation.  The  soft  parts,  including 
tiie  muscles  that  surround  the  eye  removed,  now  inserted  into  a  central 
mass  of  liard  cicatricial  tissue,  will  form  a  cushion  on  which  the  artificial 
eye  rests,  and  some  little  power  of  motion  will  thus  be  given  to  it; — less, 
of  course,  than  after  the  operation,  next  to  be  described,  of  abscission, 
or  than  in  those  cases  in  which,  generally  in  former  times,  an  artificial 
eye  was  employed,  those,  namelj^,  in  wliich  the  stump  of  an  eye,  lost 
accidentally  or  by  the  ill-result  of  some  surgical  operation,  was  left  and 
was  suffered  to  remain  behind  the  lids.  The  cicatrix  in  the  conjunctiva, 
after  an  excision,  is  generally  cruciform  :  an  indication  of  the  four  dif- 
ferent points  at  which  the  tendons  of  the  four  rectus  muscles  are  left 
and  have  drawn  in  a  little  the  mucous  membrane.  In  the  centre  some- 
times is  found  a  button-like  projection  of  some  of  the  soft  parts  left 
outside  the  mucous  membrane  in  the  healing  of  the  scar,  and  constricted 
by  it  to  a  narrow  neck  in  the  centre  behind  the  projection.  It  is  easily 
snipped  off  with  a  pair  of  curved  scissors.  Less  deformity  or  greater 
perfection  in  simulating  the  appearance  and  movements  of  a  lost  eye 
may  be,  no  doubt,  obtained  by  abscission  ;  but  it  is  generally  a  short- 
siglited  policy,  and  very  often  as  dangerous  in  the  end,  though  brilliant 
at  the  time,  as  was  the  old  operation  of  couching  for  cataract. 

There  is  but  one  serious  mishap  after  an  excision-operation;  and  that 
is,  continued  bleeding  from  the  deep-seated  soft  parts  many  hours  after 
the  operation.  It  arises  from  parts  inaccessible  from  their  heing  far  back 
in  the  orbit,  and  so  much  the  more  so  when  the  areolar  tissue  of  the  orbit 
and  lids  is  distended  with  blood  :  these  become  so  tense  and  prominent, 
and  pressure  is  so  difficult  of  application  in  the  midst  of  so  much  infil- 
trated areolar  tissue  and  fat,  even  if  one  knew  exactly  whence  the  bleed- 
ing came,  that  it  is  difficult  to  overcome  it  when  it  occurs.  It  has  never 
but  once  occurred  to  me  since  I  have  used  the  cold  water  as  above tde- 
scribed,  and  the  sponge  and  tight  bandage  subsequently  to  this,  after 
the  operation.  In  a  previous  ease,  very  early  in  my  practice,  where 
perhaps  in  doing  the  operation  I  had  not  merely  divided  the  parts  close 
to  the  globe  of  the  e3'e,  I  was  called  to  the  patient  in  the  night  after  1 
had  operated.  The  lids  formed  two  enormous  red  protrusions,  and  a 
little  stream  of  blood  flowed  continuously  from  between  them:  I  tried 
the  actual  cautery  ineffectually,  and  succeeded  at  last  by  thrusting  long 
pointed  rolls  of  linen  soaked  in  tincture  of  perchloride  of  iron,  in  difi'er- 
ent  directions,  into  the  spongy  mass. 

It  can  never  be  worth  while  to  do  the  operation  of  abscission  in  any 
case,  otherwise  favorable  for  the  operation,  unless  the  patient  intend  lo 
wear  a  glass  eye;  if  he  do  not,  the  globe  had  certainly  better  be  excised 
at  once:  and  in  such  case,  an  operation  has  sometimes  been  done  to 
create  a  permanent  artificial  ptosis,  by  removal  of  a  part  of  the  levator 
palpebrse  muscle  near  its  insertion  into  the  cartilage  of  the  upper  lid, 
i)y  an  incision  through  the  skin,  just  below  the  upper  edge  of  the  orbit; 
the  lid  then  falls,  and  the  vacant  space  is  alwa3's  covered  by  it.  If,  in- 
stead of  carefully  preserving  the  conjunctiva,  as  in  cases  of  excision  of 
the  eye  in  which  an  artificial  eye  is  to  be  worn,  it  be  all  removed,  the  lids 
will  be  evenly  and  permanently  closed,  and  this  I  have  done  in  some 
such  cases. 

As  to  the  old  operation  for  extirpation  of  the  globe,  in  which  a  gnat 
part  of  all  of  the  surrounding  contents  of  the  orbit  were,  witli  it,  re- 
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moved  with  a  large  knife,  it  is  never  necessary,  and  therefore  it  is  never 
done  by  able  Surgeons,  except  in  cases  in  which  a  malignant  or  other 
growth  has  penetrated  the  coats  of  the  e3'e  from  within,  and  extended 
more  or  less  into  the  soft  parts  around.  Then  these  parts  must  be 
widely  cut  away,  wlien  the  globe  is  excised,  with  a  knife  or  scissors,  as 
may  be  most  convenient. 

Abscission. — A  few  years  ago  this  operation  was  much  more  in  use 
tlian  it  now  is.  It  is  applicable  to  cases  in  which  there  is  no  essential 
pain,  in  which  the  disease,  staphyloma  cornese  generally,  is  confined  to 
the  front  of  the  giol)e,  so  that  by  this  operation,  at  least  probably  and 
mainl}',  all  the  parts  diseased  may  be  removed. 

Staphyloma  is  a  term  applied  to  dkwy  bulging  of  a  part  of  the  coats 
of  the  ej^eball,  primarily  of  the  sclerotic  or  cornea,  or  of  any  tissues  re- 
placing these  proper  coats.  Staphyloma  cornese  generally  begins  at  a 
part  at  which  there  is  a  scar,  the  cicatricial  tissues  being,  if  not  thinner, 
at  least  less  capable  of  resisting  intraocular  pressure,  whether  of  the 
normal  amount  or  in  excess.  The  staphylomatous  parts  may  have  been 
merely  weakened  by  old  inflammation,  without  any  breach  of  surface; 
or  actual  loss  of  substance  may  have  been  replaced  by  imperfect  tissues 
that  give  wa}',  if  not  at  once,  with  very  little  provocation.  A  sclerotic 
staphyloma  will  involve  the  other  coats  within  it,  which  also  become 
expanded  and  thinned.  A  corneal  staphyloma  frequently  carries  with 
it  tiie  iris,  which  had  become  adherent  to  the  posterior  surface  of  the 
cornea,  when  the  disease,  the  first  cause  of  the  staphyloma,  brought 
them  into  contact,  and  thus  it  is  expanded  over  the  bulged  cornea  be- 
hind it.  A  corneal  staphyloma  generally  has  a  central  white  patch,  ill 
defined  in  the  comparatively  clear  tissues  around  it,  the  leucoma  mark- 
ing the  old  disease  in  which  it  had  begun.  A  small  partial  corneal 
staphyloma,  in  a  seeing  eye,  may  be,  if  sufficiently  well  defined,  simply 
removed  with  a  knife,  leaving  the  remaining  clear  cornea,  in  tlie  hope 
that  it  will  firmly  cicatrise,  and  not  again  bulge,  and  afford  still  useful 
vision  ;  but  such  a  case  is  not  often  met  with,  nor  is  the  hope  then  often 
fulfilled.  If  an  eye  with  total  but  inconsiderable  staphyloma  cornese 
retain  some  vision,  one  can  only  do  abscission  or  excision,  if  the  patient 
decidedly  wish  it ;  then  it  may  be  done  because  it  will  only  go  on  from 
bad  to  worse,  and  at  a  future  time  the  operation  will  be  inevitable.  But 
in  a  case  of  extreme  corneal  staph^doma,  the  eye,  very  probably,  still 
retains  perception  of  light;  and  of  this,  unless  it  be  all  the  patient  sees, 
the  other  eye  being  lost,  no  account  must  be  taken,  and  the  operation 
must  be  recommended. 

Pain  alone  does  not  contra-indicate  the  operation  of  abscission,  but  it 
must  be  apparently  such  as  is  due  only  to  the  disease  of  the  anterior 
parts  of  the  ej^e,  to  the  irregular  surface  and  prominence  of  the  quasi- 
corneal  tissue,  sometimes  even  exposed  for  some  time  to  the  air,  and 
drying,  as  the  lids  can  hardly  close  over  it. 

The  object  of  tlie  operation  is  to  remove  an  useless  and  painful  or  un- 
sightly feature,  and  to  gain,  instead  of  it,  a  low  stump  as  a  good  founda- 
tion for  an  artificial  eye.  If  we  are  careful  to  remove  the  lens,  which 
is  liable  to  chalky  and  other  degenerations,  and  the  ciliary  body,  which 
is  full  of  muscular  tissue,  nerves,  and  blood-vessels,  together  with  the 
offending  parts,  we  get  rid  of  future  sources  of  offence,  and  very  much 
lessen  the  chances  of  irritation  and  inflammation  in  it,  and  of  sympa- 
thetic irritation  and  inflammation  in  the  other  eye. 

But  there  are  many  cases  in  which  abscission  or  excission,  one  or  the 
other,  is  called  for;  and  in  these  cases,  generally,  excission  is  undoubt- 
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edly  advisable.  Tn  the  cases  of  great  stajihyloma  cornese,  the  deeper 
parts  are  only  comparatively  sound,  and,  even  if  they  were  quite  sound, 
after  abscission,  the  stump  made  by  the  operation,  though  one  is  very 
careful  to  remove  the  ciliary  body  and  lens,  does  not  seem  practically 
to  be  very  unlike  some  of  the  accidentally  wounded  and  shrunken  globes 
that  always  must  be  excised  whenever  the  cases  occur.  The  cases  of 
corneal  staphyloma  are  generally  those  of  young  persons,  to  whom  per- 
sonal appearance  is  more  important  than  to  those  more  advanced  in 
years.  If  it  were  not  so,  the  excision  operation  would  be  more  generally 
adopted  in  cases  of  disease  of  the  front  only  of  the  eye.  The  stump  of 
an  eye  left,  if  it  can  be  made  useful,  is  a  much  better  foundation  for  an 
artificial  eye  to  be  worn  upon,  than  is  the  cushion  only  of  the  soft  parts 
left  far  back  in  the  orbit  by  excision;  and  the  ocular  muscles  have  a 
definite  insertion  and  action.  The  healing  of  an  abscissed  globe  is 
tedious,  and  perhaps  painful ;  whereas  there  is  no  trouble  or  anxiety 
whatever  about  the  healing  after  the  excision  of  an  eye.  But  few  com- 
paratively of  our  hospital  patients  will  or  can  have  the  opportunity  in 
future  years  of  continuing  to  provide  themselves  with  an  artificial  eye, 
every  year  or  two,  when  a  new  one  is  required.  And  it  is  absurd  to  do 
an  abscission  in  any  case  unless  the  patient  intended  to  wear  a  glass 
eye;  he  had  much  better  have  the  offending  globe  removed  at  once  and 
altogether,  if  for  that  reason  only.  In  private  practice  we  can  better 
depend  on  our  patients  not  neglecting  any  symptoms  against  which  they 
are  warned  ;  and,  of  course,  the  stump  of  an  abscissed  globe  can  be  ex- 
cised at  any  time  if  it  began  to  be  painful  or  tender. 

Operation. — An  incision,  oval  horizontally,  through  the  sclerotic  and 
other  coats  of  the  eye,  is  made  to  enclose  the  cornea,  ciliary  body,  and 
lens,  all  of  which  are  removed  together.  Sutures  may  or  may  not  bo 
used  to  draw  the  sides  of  the  gap  together,  from  above  and  below,  to 
retain  better  the  vitreous  bod}',  to  hasten  the  time  of  healing,  and  leave 
a  better  shaped  stump  and  smallar  scar.  But  the  sutures  sometimes 
give  much  pain,  and  keep  up  inflammatory  symptoms  during  the  pro- 
tracted healing.  Supposing  they  are  emplo3^ed,  three  or  four  stout  and 
semicircular  curved  needles,  each  with  a  silver-wire  or  black  silk  thread, 
are  inserted  in  a  row  above  the  cornea,  at  about  half  an  inch  from  the 
corneal  margin.  These  are  respectively  carried  at  some  distance  behind 
the  ciliary  body  and  lens,  and  brought  out  below  the  cornea  at  about  as 
far  from  the  corneal  margin  as  they  were  when  introduced.  Then  a 
puncture  is  made  with  a  pointed  knife  through  the  coats  of  the  eye  at 
about  half  an  inch  external  to  the  margin  of  the  cornea,  and  by  it  one 
blade  of  a  blunt-pointed  scissors  is  introduced,  and  so  an  oval  piece  of 
sclerotic,  including  the  cornea,  &c.,  is  removed  altogether,  and  just 
within  the  points  at  which,  above  and  below,  the  needles  traverse  the 
sclerotic.  Then  the  needles  are  drawn  through,  and  the  sutures  are  tied 
in  knots  each  to  each. 

THE   OPHTHAIiMOSCOPE. 

The  advantages  of  the  ophthalmoscope,  in  a  surgical  point  of  view,  and 
as  an  aid  in  the  treatment  of  eye-diseases  generally,  have  been  alluded 
to  (p.  404,  et  seq.). 

Fig.  5*73  represents  the  waj''  in  which  I  recommend  the  instrument  to 
be  used.  The  patient  rests  and  steadies  his  head  against  a  high  up- 
right-backed chair  (Ophthalmic  Hospital  Reports,  yo\.  III.  p.  64),  and 
the  observer,  standing  before  him,  can  easily  move  his  head,  not  only 
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fi'om  side  to  side,  as  when  he  is  seated  in  the  way  usnally  recommended, 
but  lie  can  as  easily  look  tVom  above  or  below;  and  this  is  more  conven- 
ient, as  he  can  more  easily  command  his  own  movements  than  those  of 
the  patient's  eyes.  The  best  common  opthalmoscope  is  Liebreich's.  It 
lias  a  small,  polished,  slightly  concave  metal  mirror,  reflecting  enongh 
ligiit,  but  less,  of  course,  than  a  silvered  glass  mirror,  which  moreover 
is  usually  made  larger.  The  silver  plate  has  a  rather  small  central  aper- 
ture, which  is  well  defined  as  compared  with  that  bored  through  the 
thickness  of  the  glass  plate  or  scraped  in  its  silvering.  The  mirror  is 
framed  and  backed  in  thin  brass,  painted  black.  A  short  black  handle 
is  appended,  and  to  one  side  of  the  frame  is  a  clip,  to  hold  behind  the 


Fig.  573. — Use  of  the  Ophthalmoscope. 


hole  in  tiie  instrument  one  of  various  small  lenses,  which  are  supplied 
with  the  opiithalmoscope.  This  clip  is  hinged,  so  that  the  lens  con- 
tained by  it  can  be  turned  aside  wlien  it  is  not  required  to  be  used.  The 
mirror  is  held,  as  in  tlie  figure,  to  the  right  eye,  to  examine  the  right  eye 
of  the  patient,  and  vice  verm^  with  the  handle  horizontal,  the  little  finger 
extended  for  tlie  patient  to  look  at,  wiiich  if  he  does,  then  the  observer 
(unless  also  the  eye  that  is  being  examined  be  squinting)  has  in  view 
the  optic  nerve-entrance  in  the  fundus  of  the  eye.  And  this  is  the  best 
starting  point,  although  the  rest  of  the  deeper  parts  of  the  eye  remain 
to  be  examined.  It  is  best  to  begin  the  use  of  the  ophthalmoscope  in  the 
normal  e3^e  (the  pupil  dilated  with  atropine)  of  a  j^oung  person  of  fair 
complexion.  First,  a  reddish  glare  is  seen,  and  this  is  lighter  at  the 
optic  nerve-entrance.  Then,  in  order  to  perceive  the  details  of  the  fun- 
dus, the  lens,  held  in  the  free  hand  of  the  observer,  is  brought  before  the 
eye  that  is  examined  at  a  distance  of  a  few  inches,  and  moved  all  ways 
in  tlie  line  of  the  reflected  light  of  the  fundus,  imtil  the  best  image  is 
obtained.     This  hand  may  be  steadied  against  the  forehead  of  the  pa- 
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tient.  This  mode  of  ophthalmoscopic  examination  is  the  "indirect" 
(inverted  image).  It  is  tliat  usually  employed.  Some  practice  vvitli  tlie 
ophthalmoscope  is  necessary  before  proceeding  to  examine  the  deep- 
seated  morbid  appearances  within  the  eye.  Tiie  preliminary  nse  of  atro- 
pine should  be  dispensed  with  as  soon  as  possible  in  learning  the  use  of 
the  ophthalmoscope,  and  always  afterwards,  when  the  diagnosis  without  it 
is  not  made  incomplete.  Or  at  least  it  may  be  employed  in  weak  solu- 
tion, for  one  eye  only  (that  of  which  the  patient  is  independent — the 
worst  eye — the  least  useful),  and  the  patient  forewarned  of  its  temporary 
effects.  Waiting  for  the  pupil  to  become  dilated  expends  time,  and  if 
atropine  be  indiscriminately  used  the  increasing  mischief,  in  some  cases 
of  nerve-blindness,  &c.,  will  be  often  ascribed  to  it.  And  for  opiithal- 
moscopic  diagnosis,  it  is  only  absolutely  required  in  some  obscure  cases 
of  commencing  cataract  or  of  vitreous  and  other  opacities  in  the  fundus 
oculi,  &c. 

With  the  ophthalmoscope,  a  lens  or  cataract  dislocated  by  a  blow  into 
the  vitreous  chamber,  and  lying  quietly  at  the  bottom  of  that  space,  or 
gravitating  perhaps  to  either  side,  may  often  be  detected.  Operation 
follows,  of  course,  in  this  case  the  diagnosis  afforded  by  the  ophthalmo- 
scope, which  without  it  certainly  wouhl  be  impossible:  an  attempt  at 
least  must  be  made  to  remove  the  lens  "couclied"  thus  accidentally,  in 
anticipation  of  the  irritation  and  inflammation  that  it  will  set  up.  Dixon 
(Ophthalmic  Hospital  Reports^  vol.  I.  pp.  280-5)  reports  a  case  in  which 
he  discovered  by  the  use  of  the  ophthalmoscope,  in  tlie  oi'dinarv  vvay,  a 
foreign  body  (a  chip  of  metal)  entangled  in  some  remains  of  blood-clot 
hanging  in  the  vitreous  chamber.  Tims  aided,  and  having  perfectly 
satisfied  himself  of  the  exact  position  of  the  foreign  body,  he  made  an 
opening  through  the  sclerotic  at  a  point  opposite  to  that  at  which  it  was 
suspended,  and  succeeded  in  removing  it  with  forceps.  Also  it  is  indis- 
pensable, previously,  in  desperate  opei-ations  for  evacuating  the  fluid  of 
detached  retina-  Bader  uses  it,  indeed,  whilst  he  is  actually  operating. 
That  is  to  sa^',  he  passes  a  long  needle  in  through  the  sclerotic,  &c  ,  at 
a  point  opposite  to  the  most  prominent  part  of  the  detached  retina,  and, 
looking  through  the  ophthalmoscope,  he  makes  the  needle  enter  this 
jji'ominence;  then  he  gives  to  an  assistant  the  ophthalmoscope,  to  direct 
the  light  into  the  ej^e ;  be  then  passes  a  second  similar  needle,  also 
through  the  sclerotic,  at  a  third  of  an  inch  from  the  first,  and,  not  pass- 
ing it  further  in  than  the  first,  he  directs  it  to  the  same  spot,  so  that  it 
may  also  enter  the  detached  retina  ;  and  he  makes  them  touch.  Finally, 
by  approximating  the  handles,  without  any  other  change  of  position  of 
the  two  needles,  he  makes  the  rent  in  the  retina.  To  be  sure  that  this 
is  done,  he  withdraws  now  the  second  needle,  and  examines  the  fundus 
again  with  the  ophthalmoscope  himself,  to  see  if  the  subretinal  fluid  has 
entered  the  vitreous  chamber,  to  see  the  rent  if  possible,  or  some  evidence 
of  the  success  of  the  operation.  If  there  be  none,  he  reintroduces  tlie 
second  needle,  to  repeat  the  operation. 
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DISEASES  OP  THE  GUMS  AND  ALVEOLAR  PROCESSES. 

Abscess  of  the  Gums  is  of  veiy  frequent  occurrence,  from  the  irri- 
tation of  deca_yecl  teeth.  Here  a  free  and  early  incision  sliould  be  made; 
wiiich,  by  giving  exit  to  the  pus,  will  afford  immediate  relief 

Spongy  and  Sloughy  Ulceration  of  the  Gums  will  occur  as 
the  result  of  constitutional  cachexy  induced  in  any  way — by  mercury, 
malaria,  syphilis,  &c.  It  is  best  treated  by  tonics,  in  conjunction  with 
the  chlorate  of  potass  and  mineral  acids  internally.  If  it  spread  actively, 
escharotics,  such  as  hydrochloric  acid  or  creasote,  may  be  advanta- 
geously applied.  If  it  do  not  make  much  progress,  a  solution  of  nitrate 
of  silver,  with  chlorinated  oi*  tannin  gargles,  will  be  useful. 

Simple  Hypertrophy  of  the  Gums,  in  the  form  of  a  pendulous 
fringed  outgrowth  overlapping  the  teeth  in  back  and  front,  is  occasion- 
ally met  with  in  young  children.  Such  a  growth  requires  to  be  freely, 
removed  with  scalpel  or  scissors.  In  a  case  of  this  kind  under  my  care, 
it  was  found  to  consist  of  the  ordinary  structure  of  the  gums,  with  a  fine 
fibrous  stroma  containing  much  gland-tissue;  the  papillae  on  the  surface 
were  very  large,  and  covered  hy  unusually  thick  epithelium. 

Epulis  is  a  tumor  springing  from  the  periosteum  and  edge  of  the 
alveolus,  and  implicating  the  osseous  walls  ;  it  grows  up  between  and 

b^osens  the  neighboring 

teeth, whifh  it  displaces 

and    envelopes    in     its 

structure.     It  is  of  two 

kinds  ;  simple  and  ma- 

h'giiant.       The    Simple 

Epulis  is  a  fibrous  tu- 
mor;   the  Malignant  is 

usually  myeloid — if  the 

term   "  malignant"  can 

be  applied  to  that  form 

of  tumor  ;  but  it  is  also 

occasionally  cancerous. 
Epulis  is  most  fre- 
quently met  with  in  the 
lower  jaw  (Fig.  514).  I  have,  however,  seen 
several  instances  of  its  springing  from  the 
alveolus  of  the  upper  jaw  (Fig.  515).  It 
appears  chiefly  ^o  be  occasioned  hy  the  irrita- 
tion of  decayed  stumps,  and  hence  occurs 
more  frequently  in  connection  with  the  molar  than  with  the  incisor  teeth. 
Although  this  disease  has  occasionally  been  seen  in  children,  it  seldom 
occurs  before  the  adult  age,  and  then  may  be  developed  at  an^' — even  up 
to  an  advanced — period  of  life.  It  is  seen  then  as  often  among  females 
as  males.      A  flbrous  epulis  appears  as  a  red,  smo.  th,  and  lobulated 


Fig.  57-t.- 


-Epulis  of  Lower 
Jaw. 


Fig.  .07.5.— Epulis  of  Upper  Jaw, 
hanging  down  so  as  to  overlap  the 
Lower  Jaw. 
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tumor,  at  first  hard  and  semi-elastic,  like  the  ordinary  structure  of  the 
gum,  but  after  a  time  softening  by  disintegration,  and  ulcerating  on  the 
surface,  with  a  purulent  or  sanious  discharge.  The  fibrous  variety- 
appears  simply  to  be  a  circumscribed  and  rapidl}^  growing  hypertrophy 
of  the  gum. 

Treatment. — The  treatment  of  epulis  consists  in  tlie  removal  of  the 
whole  of  the  mass  and  of  that  portion  of  the  alveolus  from  wliicli  it 
springs.  As  it  evinces  a  great  tendency  to  reproduction,  it  must  not 
simply  be  shaved  off  the  bones,  but  a  portion  of  the  osseous  structure 
must  be  removed  as  well ;  unless  this  be  done,  the  growth  will  to  a  cer- 
tainty be  reproduced.  In  all  ordinary  cases  of  simple  epulis,  the  removal 
may  be  done  from  the  inside  of  the  mouth  without  the  necessity  of 
making  any  incisions  through  the  cheek.  In  very  large  masses  of  epulis, 
more  particularly  of  the  myeloid  variety,  and  extending  towards  the 
ramus,  it  may  be  necessary  cither  to  carry  an  incision  from  the  angle  of 
the  mouth  downwards  and  outwards,  or  to  dissect  up  the  cheek  from 
the  bone,  an<l  thus  expose  the  disease  fully.  In  performing  the  opera- 
tion, the  first  tiling  to  be  done  is  to  extract  a  tooth  on  eacli  side  of  the 
tumor;  a  cut  must  then  be  made  with  a  saw  through  the  alveoli  of 
the  teeth  that  have  been  removed,  down  to  a  level  with  the  base  of 
the  growth.  In  doing  this,  care  must  be  taken  not  to  cut  too  near  the 
remaining  teeth,  lest  the  alveoli  be  opened  and  their  support  lost.  If 
the  tumor  be  large,  it  may  be  necessary  to  saw  deeply  ;  but  the  base  of 
the  lower  jaw  should,  whenever  practicable,  be  left  intact,  the  whole  of 
its  substance  not  being  sawn  through,  so  that,  though  a  considerable 
portion  of  bone  be  removed,  yet  the  length  of  the  jaw  may  be  preserved. 
For  this  purpose  Hey's  saw  should  not  be  used,  as  it  is  a  niggling  instru- 
ment, difficult  to  manage  in  this  situation;  but  a  straight  and  stiff- 
backed  saw,  with  as  deep  a  blade  as  the  mouth  will  conveniently  admit, 
will  be  found  most  useful  (Fig.  415).  The  epulis,  included  l)etween  two 
vertical  cuts,  may  now,  if  small,  be  removed  with  cross-cutting  forceps, 
and  the  bleeding  stopped  by  placing  a  plug  in  the  wound  and  compres- 
sing it  against  the  teeth  of  the  upper  jaw  b}'  means  of  a  bandage  passed 
under  the  chin.  If  the  epulis  be  large,  a  horizontal  cut  should  be  made 
along  the  hone  about  midway  between  the  alveolus  and  the  base,  by 
means  of  Hey's  saw  ;  and,  after  the  bone  has  been  penetrated  to  a  suffi- 
cient depth,  the  blade  of  the  cross-cutting  forceps  may  be  fixed  in  this 
cut,  and  the  diseased  part  then  removed.  Should  there  be  a  spouting 
dental  artery,  it  may  be  necessary  to  apply  a  red-hot  wire,  or  the 
perchloride  of  iron,  in  order  to  arrest  its  bleeding.  The  cut  surface  will 
speedily  granulate  ;  and  the  cavity  fills  up  with  fibrous  tissue.  The 
opei'ation  for  the  removal  of  epulis  is  a  very  safe  one.  Of  28  cases  col- 
lected by  Hutchinson  from  dififerent  London  Hospitals,  only  one  was 
fatal,  from  pjaemia. 

Malignant  Epulis — Cancerous  ulcers  and  fungus  sarcomatous 
growths  from  the  alveolar  processes,  malignant  epulis,  as  they  are  called, 
occur  in  the  same  way  as  the  last ;  but  tliey  are  soft,  purplish,  very  vas- 
cular, grow  rapidly,  and  are  speedily  reproduced  after  removal :  they 
principally,  so  far  as  my  observation  goes,  occur  in  males  advanced  in 
life.  These  tumors  require  the  same  operation  as  the  simple  epulis ; 
and,  as  much  haemorrhage  usually  follows  their  removal,  a  red-hot  iron 
must  be  applied  to  the  bleeding  surface.  If  a  malignant  epulis  be  very 
large,  it  may  be  necessary  to  remove  a  portion  of  the  whole  thickness  of 
the  bone,  through  an  external  incision,  as  will  be  described  in  the  section 
on  Excision  of  the  Lower  Jaw  (p.  4T4). 
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Necrosis  of  the  Ja^w  is  commonly  the  effect  of  blows,  of  salivation 
by  mercury,  of  syphilis,  of  fever,  or  of  exposure  to  the  fumes  of  phos- 
phorus. I  have,  however,  seen  the  disease  occur  idiopathically  in  other- 
wise healthy  subjects,  without  anj'^  assignable  cause.  In  this  way  I  have 
seen  the  whole  of  the  alveolar  process  of  the  upper  jaw  exfoliate  in  a 
young  lady,  otherwise  perfectly  healthy;  and  I  have  several  times  had 
occasion  to  remove  large  portions  of  the  lower  jaw — in  one  case  more 
than  half  of  the  bone — for  necrosis  that  could  not  be  referred  to  any  of 
the  causes  mentioned  above,  or  indeed  to  any  assignable  i-eason.  The 
disease  begins  with  deeply  seated  pain  resembling  inveterate  toothache, 
which  nothing  will  allay;  the  gums  become  swollen;  the  teeth  are 
loosened,  and  eventually  drop  out.  Before  they  do  so,  however,  pus 
usuall}'  wells  up  through  the  alveoli.  Abscesses  form  inside  the  mouth 
and  under  the  angles  of  the  jaw,  having  fistulous  openings  through  which 
bai'e  bone  is  reached  by  the  probe.  The  general  health  suffers  greatly, 
more  so  than  in  necrosis  generally,  doubtless  in  consequence  of  the 
patient  swallowing  some  of  the  pus  from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  from  tlie  inhalations  of  the  fumes  of 
phosphorus  during  the  manufacture  of  lueifer  matches,  first  noticed  by 
Lorinser  of  Vienna,  has  been  especially  described  by  Yon  Bibra  and 
Geist,  who  had  abundant  opportunities  of  observing  the  disease  at  the 
large  manufactories  at  Nuremberg.  This  Lucifer  match  disease 
was  some  j^ears  ago  very  frequent,  but,  in  consequence  of  the  adoption 
of  precautionary  measures,  is  now  much  more  rarely  met  with.  It  con- 
sists in  necrosis  of  the  jaws,  and  is  attended  by  the  symptoms  above 
described,  but  in  a  more  severe  degree  and  an  acute  form.  The  affected 
bone  undergoes  a  remarkable  change,  assuming  the  porous  aspect  and 
grey  color  of  dirty  pumice  stone.  Both  jaws  are  equally  liable  to  be 
affected  ;  but  commonly  one  only  at  a  time  is  diseased,  and  the  whole  of 
the  bone  may  die  and  be  separated.  Thus  of  51  cases  observed  by  Yon 
Bibra,  both  jaws  were  affected  in  five  instances  onl_y — tiie  upper  alone 
in  21  cases,  the  lower  in  25.  According  to  Langenbeck,  the  local  disease 
is  preceded  in  many  instances  by  general  S3Miiptoms  of  phosphorus- 
poisoning;  and  there  is  a  considerable  amount  of  bony  deposit  from 
periostitis,  which  encloses  the  necrosed  bone.  It  has  been  believed  that 
workmen  having  sound  teeth  are  not  easily  if  at  all  influenced  by  the 
fumes,  and  that  the  phosphorus  acts' through  carious  teeth:  but  Lan- 
genbeck has  observed  that  the  teeth  have  been  sound  in  cases  of  the 
disease. 

Treatment. — The  treatment  of  necrosis  of  the  jaws  presents  nothing 
special.  The  removal  of  the  sequestra  should  be  effected  as  far  as  prac- 
ticable through  the  interior  of  the  mouth,  by  free  incisions  through  the 
gums. 

In  the  upper  jaw,  where  the  necrosis  seldom  extends  beyond  the 
alveolar  border  or  the  palatal  process,  this  may  always  readily  be  done. 

In  the  Zoiwer  jaw,  the  question  as  to  whether  the  dead  bone  should  be 
extracted  through  the  inside  of  the  mouth,  or  b}'  incision  from  without 
through  the  cheek,  will  be  determined  pai-tly  by  the  position  of  the 
sinuses  and  partly  by  the  situation  and  extent  of  the  bone  affected. 
This  may  in  a  great  measure  be  ascertained  by  the  situation  of  the 
sinuses  leading  down  to  it.  If  these  be  in  the  cheek,  or  in  the  side  of 
the  neck,  or  under  the  angle  of  the  jaw,  it  is  usually  an  indication  that, 
if  the  wliole  of  the  corresponding  ramus  or  body  of  the  bone  be  not 
involved,  the  posterior  and  outer  parts  are  certainly  affected  ;  and,  in 
these  circumstances,  extraction  of  the  sequestrum  is  best  effected  by 
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opening  up  the  sinuses  parallel  to  the  line  of  the  jaw,  and  removing  tlie 
necrosed  bone  in  the  usual  way.  The  incisions  for  this  purpose  need 
not  usunlly  be  very  extensive.  If  the  operation  be  delayed,  in  accord- 
ance with  those  principles  that  guide  us  in  the  management  of  necrosed 
bone  generally,  nntil  the  sequestrum  is  quite  loose,  it  may  usually  be 
readily  extracted,  in  wliole  or  in  pieces,  through  an  opening  that  will 
leave  but  a  small  cicatrix.  By  such  operations  as  these,  the  whole  of 
tiie  lower  jaw  has  been  extracted  piecemeal  at  intervals  in  a  state  of 
necrosis,  first  on  one  and  then  on  tiie  other  side.  Carnochan  has  removed 
the  whole  of  the  necrosed  lower  jaw  at  one  operation,  disarticulating 
first  one  and  then  the  other  condyle  in  the  usual  way. 

If,  iiowever,  there  be  no  external  abscess  or  sinus — if  the  gum  iiave 
been  loosened  and  perforated,  with  a  ragged  portion  of  sequestrum  pro- 
jecting through  it  into  the  cavity  of  the  mouth,  then  no  external  inci- 
sions will  be  required,  but  tlie  dead  bone  may  be  readily  removed  from 
within  the  mouth.  Large  portions  of  the  jaw  may  thus  be  removed.  I 
have  taken  away  the  whole  of  the  ramus  with  its  processes,  entirely 
through  the  gums,  witliout  any  external  incision  :  and,  in  a  negro,  tlie 
whole  of  the  bone  in  a  state  of  necrosis  has  thus  been  removed  in  sepa 
rate  pieces,  bj'  Perry,  through  the  inside  of  the  mouth. 

Re]woduction  of  the  Jaw  after  Eemoual. — Tiie  amount  of  regeneration 
of  bone  will  de[)en(l  greatly  upon  the  state  of  the  periosteum  before  the 

removal  of  the  sequestra.  If 
tills  be  healthy,  and  if  new 
bone  have  already  formed 
prior  to  operation,  a  very 
perfect  reproduction  of  tiie 
portions  of  jaw  removed  may 
take  place;  in  fact,  complete 
reproduction  of  the  whole  of 
the  lower  jaw,  bod}',  rami, 
and  epiphyses,  though  in  a 
somewhat  rudimentary  and 
imperfect  form,  may  follovv 
its  removal  for  phosphorus- 
necrosis.  In  the  museum  of 
the  Bellevue  Hospital,  New 
York,  Wood  showed  me  two 
specimens,  one  of  the  ne- 
crosed lower  jaw,  removed 
by  him  for  phosphorus-dis- 
ease from  a  girl  about  19 
(Fig.  5t6).  ^She  died  of 
brain-disease  three  years 
after  operation  ;  and  in  the  same  collection  is  her  cranium  with  a  repro- 
duced lower  jaw,  consisting  of  an  entire  semicircular  bone,  about  5-8ths 
of  an  inch  broad,  with  all  the  epipliyses.  This  unique  and  most  inter- 
esting case  has  already  been  described,  and  the  regenerated  bone  figured 
(p.  186,  Pig.  409).  In  it  the  periosteum  must  have  been  preserved  entire, 
and  thus  led  to  the  reproduction  of  the  bone.  Sliould  no  new  bone  have 
formed  before  the  operation,  a  dense  fibroid  cicatricial  structure  will 
replace  the  removed  bone. 


Fig.  576. — Wood's  Case  of  Phosphorus-Necrosis  of  entire 
Lower  Jaw. 
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Our  present  knowledge  of  the  operative  proeedures  necessary  for  the 
removal  of  diseases  of  the  jaws,  is  chiefly  due  to  the  labors  of  Gensoul, 
of  Lizars,  and  of  Liston.  Sir  W.  Fergusson  has  greatly  distinguished 
himself  in  this  field  of  surgery,  and  has  simidilied  and  extended  it  much 
in  its  operative  department;  and  C.  Heath  has  made  important  contri- 
butions to  its  literature.  O'Shaughnessy  also,  who  has  had  many  oppor- 
tunities of  witnessing  these  affections  amongst  the  natives  of  India,  has 
added  much  to  our  acquaintance  with  their  pathology  and  treatment. 

The  various  large  and  irregular  cavities  tliat  lie  amongst  the  bones  of 
tlie  face  may  become  the  seat  of  disease,  primarily  originating  either  in 
the  mucous  membrane  by  which  they  are  lined,  or  in  the  osseous  struc- 
tures that  compose  tlieir  walls.  In  this  way  the  frontal  sinuses,  the  eth- 
moidal and  sphenoidal  cells,  and  tlie  antrum,  may  either  be  seats  of 
chronic  inflammation  of  their  mucous  linings,  with  more  or  less  profuse 
muco-purulent  discharge  ;  or  the  mucous  membrane  may  take  on  more 
serious  organic  disease.  Thus  epitheliomatous,  fibroid,  fibro-plastic, 
m3-eloid,  or  cancerous  tumors  may  develop  from  it,  and,  after  distending 
the  cavity  in  which  tiiey  were  originally  formed,  may  thin  and  destroy 
its  osseous  walls  ;  ancl,  thus  passing  outwards  into  other  situations 
about  the  face  and  the  liase  of  the  skull,  where  they  are  freed  from  the 
pressure  of  surrounding  bone,  they  may  take  upon  themselves  greatly 
increased  development,  blocking  up  mucous  canals,  as  the  nose  and  tlie 
lacrymal  sac  and  ducts,  dis|)Iacing  the  e^^e,  and  producing  great  dis- 
figurement of  the  side  of  the  face.  These  secondary  developments,  from 
the  rapidity  of  their  unrestrained  growth,  and  the  amount  of  deformity 
and  distress  which  they  occasion,  may  readily  be  mistaken  for  tlie  pri- 
mary disease,  the  real  starting  point  of  which  will  often  be  found  in  a 
deeper  and  more  limited  locality'.  That  the  bones  constituting  the  walls 
of  these  facial  cavities  may  also  become  the  original  seats  of  morbid 
deposits,  more  particularly  of  the  enchondromatous,  myeloid,  and  ence- 
phaloid  kinds,  there  can  be  little  doubt.  These  deposits  run  a  similar 
course  to  those  originating  in  the  mucous  membranes. 

Dropsy  and  Cystic  Disease  of  the  Antrum,  from  accumulation 
or  rather  development  within  this  cavity  of  glairy  mucus,  like  the  con- 
tents of  a  ranula  or  ganglion,  or  of  a  thin 
brownish  serous  fluid  containing  choleste- 
rine,  occasionally  occur.  But  in  most  in- 
stances the  accumulation  of  fluid  is  serous 
and  not  mucoid,  and  the  disease  is  evi- 
dently a  true  cystic  development,  with  an 
active  growth  independent  of  distention. 
In  some  cases,  distention  of  the  antrum  ap- 
pears to  be  simply  the  result  of  the  accu- 
mulation of  its  natural  secretion  ;  for,  as  the 
aperture  leading  from  this  cavity  into  the 
nose  is  a  little  above  its  floor,  there  may  be 
a  natural  tendency  for  the  fluid  secreted 
here  to  accumulate  to  some  extent  before  it 
is  discharged ;  and  if  this  aperture  be  from 
any  cause  blocked  up,  the  secretion  may  in- 
crease to  so  great  a  degree  as  to  occasion 
serious  inconvenience  by  its  outward  pres- 
sure.    In  such  cases  the  accumulation  of  fluid  may  after  a  time  expand 


Fig.  577. — Cystic  Tumor  of  Antnim. 
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and  absorb  the  osseous  walls  of  the  cavity,  so  as  to  constitute  a  true 
cystic  disease  ;  and  in  this  way  tlie  cheek  is  rendered  round  and  promi- 
nent— an  indolent  semi-elastic  tumor  forming  in  it  and  protruding  it 
outwards,  and  giving  rise  to  tlie  egg-shell  or  parchment-like  crackling 
on  pressure  (Fig.  5*77).  The  floor  of  the  orbit  or  the  roof  of  the  mouth 
may  be  caused  to  bulge,  and  the  nasal  cavity  may  be  encroached  upon. 

According  to  C.  Heath,  we  find  that  Dentigerous  Cysts  may  occur 
in  either  jaw.  They  arise  in  connection  with  teeth  which  from  some 
cause  have  been  retained  in  the  jaw.  They  are  almost  invariably  con- 
nected with  the  permanent  teeth.  Tomes  believes  that  they  arise  from 
the  excessive  formation  around  a  retained  tooth  of  a  fluid  which  is  nor- 
mally found  after  the  complete  development  of  the  enamel,  between  it 
and  the  soft  tissues  investing  it.  The  tooth  is  not  unfrequently  found 
to  be  inverted.  The  C3^sts  may  occur  at  any  age,  but  are  most  common 
in  young  adults.  In  the  upper  jaw  they  may  form  cysts  in  the  antrum. 
In  the  lower  jaw,  they  form  prominent  isolated  tumors.  They  iiave  been 
mistaken  for  solid  tumors,  and  the  jaw  has  in  consequence  been  partially 
removed.  Occasionally  they  may  suppurate.  Heath  also  mentions 
dentinal  tumors,  i.  e.,  irregular  masses  of  dentine  growing  from  a  tooth 
and  forming  tumors  of  the  jaw  ;  but  they  seem  very  rare. 

Treatment. — When  the  accumulation  of  fluid  is  small,  with  moderate 
expansion  of  the  superior  maxilla,  catheterism  of  the  antrum  may  be 
practised  by  passing  a  curved  probe  along  the  side  of  the  nostril  be- 
tween the  superior  and  middle  turbinate  bones;  where,  in  the  middle 
meatus,  about  its  centre,  the  aperture  leading  into  the  sinus  maybe  felt. 
Should  this  treatment  not  succeed,  or  should  the  anterior  wall  be  much 
expanded,  the  antrum  must  be  opened  from  without:  this  is  done  with- 
out incising  the  lips  or  wounding  the  face,  b}^  thrusting  a  tiochar  and 
cannula  into  the  most  thinned  and  expanded  part  of  the  tumor  under  the 
cheek;  or,  if  necessary,  by  dissecting  up  the  cheek  from  the  gum,  and 
thus  making  an  opening  into  the  cavity  of  the  antrum  with  a  strong  pair 
of  scissors  or  a  perforator,  through  its  most  expanded  and  thinnest  part, 
so  as  to  allow  the  discharge  to  escape  freely.  In  order  to  prevent  a  re- 
accumulation  of  the  fluid,  it  will  be  better  to  cut  away  a  small  portion 
of  the  thinned  and  expanded  wall  of  the  antrum,  and  thus  to  establish  a 
permanent  aperture  in  it.  Tlie  shape  of  the  cheek  maj'  be  restored  by 
the  gradual  pressure  of  a  spring  pad  or  double-headed  roller. 

Suppuration  may  take  place  in  the  antrum.  It  is  usually  excited  by 
the  irritation  of  a  carious  molar  tooth,  or  by  some  injury  of  the  lace,  and 
may  occasion  much  throbbing  or  lancinating  pain.  The  pus,  as  it  forms, 
will  sometimes  overflow,  as  it  were,  into  the  nose  through  the  aperture 
into  the  middle  fossa,  and  then  may  keep  up  constant  irritation,  with 
much  fetor  in  the  nostrils;  in  other  cases,  it  drains  through  the  socket 
of  a  tooth  into  the  mouth  ;  and  in  other  instances  again,  its  exit  being 
prevented,  it  gives  rise  to  enlargement  of  the  cheek,  the  soft  parts  of 
which  become  brawny  and  inflamed,  and  the  bones  expanded,  so  that  at 
last  they  are  thinned  to  such  an  extent  that,  as  in  dropsy  of  the  cavity, 
they  crackle  when  pressed  upon.  Any  portion  of  the  wall  of  the  cavity 
. — the  orbital,  buccal,  palatal,  or  nasal — may  thus  be  expanded  and  fluc- 
tuation be  felt  through  it ;  and,  the  lacrymal  duct  being  commonly 
obstructed,  the  eye  on  the  affected  side  becomes  water3% 

Treatment The  treatment  of  this  condition  consists  in  the  extrac- 
tion of  any  carious  tooth  seated  in  the  neighborhood  of  the  antrum  ;  oi", 
if  the  teeth  be  all  sound,  in  the  removal  of  the  second  molar,  the  fangs 
of  which  come  into  close  relation  to,  and  frequently  perforate  the  bottom 
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of,  tlie  cavity.  In  this  wa}'-  an  exit  nia}^  be  given  to  tlie  matter;  but  as 
it  will  not  discharge  itself  sufflcientl}'  freely,  the  antrum  must  be  opened, 
through  the  alveolus,  or  through  the  canine  fossa  under  the  cheek,  pro- 
vided it  be  much  expanded  in  this  situation,  so  that  its  cavity  can  be 
easily  reached.  The  perforation  into  the  antrum  may  readily  be  made, 
or  the  socket  of  the  tooth  enlarged,  by  means  of  one  of  the  forms-  of 
antrum-perforator  here   represented  (Figs.  578,  579,  580),  or  a  carpen- 


Fig.  578- 


Fig.  579. 
Various  forms  of  Antnim-Perforator. 


ter's  gimlet,  as  recommended  by  Fergusson.  As  the  matter  drains 
awa}',  the  cavity  will  gradually  contract,  and  the  deformit}'  thus  be 
removed.  It  is  well  not  to  attempt  to  perforate  in  the  site  of  teeth  that 
have  been  extracted  for  some  time,  as  here  the  bone  becomes  unduly 
consolidated,  and  the  attempt  to  reach  the  cavity  is  consequently'  likely 
to  fail.  The  matter  that  is  discharged  is  often  very  offensive,  or  it  may 
be  thick  and  pasty  from  the  absorption  of  its  watery  parts.  After  the 
aperture  has  been  made,  the  cavity  should  be  syringed  out  with  tepid 
water,  and  the  shape  of  the  cheek  gradually  restored  by  pressure. 

Tumors  of  various  kinds  spring  from  tiie  upper  jaw,  taking  their 
origin  either  from  tlie  surface  of  the  superior  maxillary  or  malar  bones, 
from  the  interioi-  of  the  antrum,  or  from  the  pterygo  maxillary  fossa. 

Those  that  grow  from  the  Surface  of  the  Bone  are  either  some  of  the 
vaiious  forms  of  Epulis  that  spring  from  its  alveolar  border,  and  must 
be  treated  as  already'  described  ;  or  tiiey  are  Exostoses  growing  from 
the  outer  surface  of  the  bone,  projecting  perhaps  up  into  the  orbit,  and 
jequiring  removal  with  the  saw,  bone-nij)pers,  or  gouge.  In  doing  this, 
care  must  be  taken  not  to  destroy  the  nasal  process  of  the  bone,  lest  the 
lacrymal  sac  be  opened. 

The  tumors  that  spring  from  the  llalar  Bone,  from  the  Cavity  of  the 
Antrum,  or  from  Behind  the  Upper  Jaw,  are  of  very  various  kinds ; 
epitheliomatous,  fibrous,  cartilaginous,  osseous,  fatty,  sarcomatous, 
erectile,  and  encephaloid  growths  may  all  be  met  with  in  this  situation. 
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In  the  Museum  of  University  College,  which  is  very  rich  in  specimens 
of  these  tumors,  most  of  the  above  named  varieties  will  be  found.  The 
Fibrous  Tumor  is  perhaps  the  most  common;  it  principally  occurs 
in  elderly  people,  and  may  attain  very  considerable  bulk.  The  large 
and  small  spindle  celled  sarcomata  come  next  in  order  of  frequency; 
and  the  Osseous,  Enchondromatous,  Epithelial,  and  Myeloid  are 
extremely  rare.  The  osseous  tumors  occasionally  apppear  to  set  up  a 
spontaneous  attempt  at  elimination,  by  necrosis  taking  place  in  them. 

Situation  and  Symptoms. — Epithelial,  sarcomatous,  and  mj-eloid  tu- 
mors occasionally  spring  from  the  surface  of  the  malar  bone,  pushing 
forward  the  cheek,  spreading  into  the  mouth,  and  involving,  with  greater 
or  less  rapidity,  according  to  their  malignancj^,  the  soft  structures  of 
the  face  and  the  lymphatic  glands  under  the  jaw.  The}'  are  usually 
rapid  in  growth,  soft  and  elastic  to  the  feel,  irregular  in  outline,  and 
only  secondarily  implicate  the  superior  maxilla  and  neighboring  cavities. 

The  various  growths  that  are  connected  with,  or  spring  from,  the 
mucous  membrane,  or  that  develop  within  the  antrum,  in  growing, 
gradually  expand  and  dilate  the  walls  of  the  cavity,  pressing  the  bones 
outwards,  thinning  them,  and  giving  rise  to  a  considerable  outward  pro- 
jection of  one  side  of  the  face,  the  anterior  surface  of  tlie  superior  max- 
illa being  the  part  that  usually  first  fields  to  the  outward  pressure. 
The  tumor  thus  formed  is  generally  smooth,  round,  or  oval,  slightly 
lobed  perhaps,  more  especially  if  fibrous,  and  has  in  man}'  cases  a  ten- 
dency to  hang  downwards  so  as  to  overlap  the  lower  jaw  to  a  certain 
extent.  As  it  grows,  it  encroaches  more  or  less  upon  the  structures 
lying  in  the  vicinity  of  the  antrum.  Thus,  it  pushes  down  the  palate, 
causing  considerable  swelling  in  the  roof  of  the  mouth ;  displaces  the 
alveolar  processes  and  teeth,  giving  rise  to  irregularity  in  their  outline, 
and  tending  to  project  into  and  occupy  the  alveolus.  It  may  encroach 
upon  the  orbit,  occasioning  stillicidium  lacrymarum,  impairment  of 
vision,  and  displacemeni  of  the  eye-ball.  As  the  tumor  enlarges,  it  ob- 
structs the  nasal  cavity,  and,  stretching  back  into  the  pharynx,  inter- 
feres with  respiration,  and  deglutition,  and  sometimes  occasions  severe 
epistaxis.  When  it  is  of  a  malignant  character,  obstruction  of  the  nasal 
fossa  will  be  found  to  be  one  of  its  earliest  signs,  leading  to  the  suspi- 
cion of  nasal  polypus ;  but  the  true  and  more  serious  nature  of  the  dis- 
ease will  be  revealed  by  the  integuments  becoming  involved,  the  gums 
implicated,  and  perhaps  the  submaxillary  absorbent  glands  enlarged. 

Diagnosis. — In  the  diagnosis  of  these  tumors  growing  in  the  upper 
jaw,  there  are  three  principal  points  to  be  attended  to: — 1,  to  distinguish 
the  growth  from  fluid  accumulation  ;  2,  to  determine  whether  the  growth 
be  simple  or  malignant;  and,  3,  to  ascertain  its  primary  seat. 

1.  In  making  the  diagnosis  from  fluid  accumulation  in  the  antrum.^ 
the  history  of  the  case,  and  the  uniform  enlargement  of  the  cavity  witli- 
out  the  tumor  projecting  externally  beyond  any  pai-t  of  its  walls,  the 
elasticity  and  even  fluctuation  that  may,  after  a  time,  be  detected,  more 
particularly  towards  the  outer  side  of  the  tumor,  and  at  the  junction  of 
the  mucous  membrane  of  the  cheek  and  the  gum,  will  enable  the  Surgeon 
to  determine  that  it  is  not  solid.  But  in  many  cases  that  is  not  suffi- 
cient;  and  it  becomes  necessary  to  make  an  exploratory  puncture  by 
means  of  the  perforator,  through  one  or  other  of  the  more  thinned  and 
expanded  parts  already  indicated.  This  should  never  be  omitted  in 
cases  of  doubt ;  for  it  has  happened  even  to  so  good  a  Surgeon  as  Gen- 
soul  that,  after  making  incisions  through  the  cheek  with  the  view  of  ex- 
tirpating the  tumor,  the  bones  were  found  to  be  expanded  by  an  antral 
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abscess,  and  that,  consequently,  the  operation  has  been  unilertaken   un- 
necessarily. 

2.  In  determining  whether  the  growth  be  simple  or  malignant^  the 
Surgeon  will  experience  much  difficulty,  so  long  as  it  is  confined  to  the 
cavity  of  the  antrum  ;  but  when  once  it  has  perforated  and  passed  be3'ond 
its  walls,  this  point  is  easily  solved.  Yet,  even  whilst  the  tumor  is  still 
confined  within  tlie  antrum,  much  light  may  be  thrown  upon  its  nature 
by  attention  to  the  rapidity  of  its  growth;  the  greater  this  is,  the  more 
reason  there  is  to  suspect  tliat  it  is  malignant.  Too  much  importance, 
however,  must  not  be  attached  to  this  sign;  for  thougli,  as  a  general 
rule,  fibrous  and  cartilaginous  tumors  may  increase  less  rapidly  than  the 
malignant,  yet  they  may  attain  a  very  great  l)ulk  in  a  short  s[)ace  of 
time.  The  age  of  the  patient  is  of  comparatively  little  value  in  the  diag- 
nosis ;  I  think,  however,  that,  as  a  general  rule,  simple  tumors  most  fre- 
quently occur  in  the  j^oung,  whilst  the  malignant  forms  of  the  affection 
are  commonly  met  with  at  the  middle  or  advanced  periods  of  life.  It  is 
of  much  importance,  in  a  diagnostic  point  of  view,  to  examine  the  con- 
dition of  the  submaxillary  glands.  When  the  disease  is  malignant,  they 
often  become  enlarged  and  indurated  at  a  very  early  period.  In  a  case 
under  my  care,  the  malignant  character  of  a  tumor,  whilst  still  in  the 
antrum,  was  determined  by  the  fact  of  there  being  a  long  chain  of  indu- 
rated lymphatic  glands  lying  under  the  angle  of  the  lower  jaw,  where 
they  had  become  secondarily  affected  by  absorption,  before  the  bones  had 
been  perforated  by  the  growth.  It  must  be  remembered,  however,  that 
many  of  the  sarcomata  which  run  an  essentially  malignant  course,  infil- 
trating surrounding  parts  and  recurring  in  internal  organs,  may  at  no 
time  affect  the  lymphatic  glands.  When  once  a  malignant  tumor  has 
passed  be3'ond  the  cavity  of  the  antrum,  and  is  thus  relieved  from  the 
pressure  of  its  walls,  it  grows  with  great  rapidity,  and  where  it  can  be 
felt  under  the  skin,  is  perceived  to  be  soft  and  elastic.  Insinuating  itself 
extensively  amongst  the  bones  of  the  face  and  skull,  it  creeps  through 
the  foramina  and  fissures,  and  encroaches  greatly  on  the  nasal  cavity 
and  orbit;  its  early  protrusion  into  these  cavities  is  especially  charac- 
teristic of  malignancy.  It  implicates  the  integuments  of  the  cheek,  with 
an  inflammatory  cedema,  and  the  soft  structures  within  the  mouth,  and 
throws  out  spouting  masses  in  these 
several  situations,  which  present  all  the 
characters  of  the  true  malignant  fungus. 

3.  A  point  of  very  great  importance 
in  relation  to  operative  interference  is 
to  determine  the  primary  seat  of  the  tu- 
mor ;  whether  it  spring  from  the  cavity  of 
the  antrum,  from  the  malar  bone,  or  from 
behind  the  superior  maxilla  in  the  sphe- 
no-maxillary  or  pter3'go-maxillary  fossa. 
When  it  springs  from  the  interior  of  the 
antrum^  the  buccal,  orbital,  nasal,  or 
palatal  walls  of  that  cavity  are  expand- 
ed, and  the  line  of  teeth  is  rendered 
irregular.  When  the  tumor  primarily 
springs  from  the  malar  bone  (Fig.  581), 
it  pushes  forward  the  cheek  into  a  some- 
what conical  prominence,  and  dips  down 
into  the  mouth  betAveen  the  gums  and 
the  soft  structures  of  the  face.     It  does 
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Fig. 


581.  —  Malignant    Disease   of    Malar 
Bone  not  suitable  for  operation. 
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not  involve  the  orbit  or  palate,  or  alter  the  line  of  the  teeth  ;  but  rather 
spreads  over  ihe  bones,  and  involves  the  covering  soft  parts  by  conti- 
nuity of  tissue,  without  any  definite  anatomical  disposition.  As  the 
tumor  increases  in  size,  it  will  implicate  the  anterior  wall  of  the  antrum, 
and  thus  secondarily  projects  into  that  cavity.  When  the  disease  de-- 
velopes  primarily  behind  the  superior  maxilla^  between  it  and  the  great 
ala  or  the  pterygoid  process  of  the  sphenoid,  the  upper  jaw-bone  is  simply 
pushed  bodily  forwards,  there  being  little  if  any  deformity  in  its  outline, 
the  line  of  teeth  not  being  displaced,  nor  the  walls  of  the  antrum — 
palatal,  nasal,  or  orbital — expanded.  Yet  it  must  be  borne  in  mind  that 
the  difficulty  of  diagnosis  is  greatly  increased  by  the  fact  that  a  tumor, 
though  not  originating  in  the  antrum,  may  pass  into  the  orbit  through 
the  spheno-maxillary  fissure,  and  may  make  its  way  forwards  amongst 
the  bones  of  the  face,  partly  by  creeping  through,  and  partly  by  absorb- 
ing and  displacing  them. 

Treatment. — In  the  treatment  of  tumor  of  the  upper  jaw  and  antrum, 
nothing  can  be  done  except  to  extirpate  the  growth  ;  and  it  is  conse- 
quently of  great  importance  to  distinguish  those  forms  of  the  disease  in 
which  an  operation  can  be  undertaken  witb  safety,  and  with  a  fair  chance 
of  success,  from  those  in  which  none  should  be  performed.  The  tliree 
points  to  be  considered  are :  1,  whether  the  tumor  is  benign  ;  2,  if  it  be 
benign,  whether  it  grows  from  the  antrum  or  springs  from  behind  the 
superior  maxilla  ;  or,  3,  whether  it  is  malignant;  and  if  so,  whether  it 
has  passed  the  boundaries  of  the  antrum.  When  the  tumor,  springing 
from  the  antrum,  is  of  a  simple  character,  the  disease  should  be  removed, 
together  with  the  whole  of  the  superior  maxilla  ;  the  tumor,  whatever 
size  it  has  attained,  being  generally  encysted,  and  the  bones  expanded 
and  absorbed  around  it ;  so  that  it  is  well  bounded,  and  does  not  impli- 
cate neighboring  parts.  Here,  as  Liston  justly  observes,  no  nibbling 
or  grubbing  operations  should  be  done,  but  free  excision  of  the  whole 
mass  practised.  When  the  tumor  springs  from  the  spheno-maxillary  or 
pterygo-maxillary  fossa,  pushing  the  bones  of  the  side  of  the  face  foi'- 
wards,  an  operation  should  not  be  lightly  undertaken,  as  it  is  doubtful, 
in  many  cases,  whether  the  Surgeon  can  interfere  with  any  prospect  of 
success.  Should,  however,  the  tumor  be  simple,  the  patient's  health  be 
good,  and  an  operation  be  deemed  expedient,  the  tumor  can  only  be 
reached  b}^  excising  the  upper  jaw,  when  it  may  either  be  removed  at- 
tached to  that  bone,  or  it  may  be  extirpated  from  the  cavity  in  which  it 
lies  behind  it,  and  the  bone  and  cheek  shut  in  over  it.  Such  an  opera- 
tion, implicating  as  it  does  the  base  of  the  skull,  may  be  followed  by 
death  from  shock  to  the  nervous  centres,  as  I  saw  happen  in  a  patient 
of  Liston's  thus  operated  upon;  or,  involving  the  internal  maxillary 
artery,  may  be  attended  by  very  profuse  and  troublesome  hseraorrhage. 
When  once  a  malignant  growth  of  this  part  has  passed  beyond  the  o.s- 
seous  boundaries  of  the  antrum,  the  question  of  removal  becomes  very 
complicated.  In  reference  to  this  point,  I  think  tliat  it  may  be  stated 
generally  that,  if  the  cheek  be  freely  movable  over  the  tumor,  and  the 
submaxillary  glands  unaffected,  the  operation  may  be  proceeded  with. 
But,  if  it  have  advanced  so  far  as  to  implicate  the  soft  structures  of  the 
cheek,  with  enlargement  of  the  submaxillary  glands,  it  is  neither  wise  nor 
prudent  to  interfere  with  it  by  operation  ;  as  infiltration  will  have  taken 
place  more  widely  than  the  knife  can  reach,  and  speedy  recurrence  must 
of  necessity  ensue.  So  long  as  it  is  contained  within  this  cavity,  where 
indeed  it  is  often  impossilile  to  ascertain,  until  after  removal,  the  true 
nature  of  the  affection,  it  may  be  excised,  provided  the  glands  in  the 
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neck  be  not  greatl}'  enlarged.  If  they  be 
much  im[>licated,  even  though  the  walls 
of  the  antrum  be  not  perforated,  it  is 
wrong  to  interfere,  as  a  cure  by  opera- 
tive procedure  must  be  hopeless.  When- 
ever the  soft  structures  of  the  cheek  are 
involved  so  as  to  require  partial  excision 
with  the  tumor,  no  operation  should  be 
performed;  as  the  disease  will  probably 
have  become  constitutional,  it  cannot  be 
completely  extirpated,  and  will  speedily 
recur  in  the  cicatrix.  When  the  upper 
jaw  on  both  sides  is  atfected,  as  some- 
times, though  rarely,  has  happened,  it  is 
clear  that  the  tumor  cannot  be  removed 
(Pig.  582). 

Operations   on   the   Upper  Jaw. — 
The  Operations  that  have  been  practised 

for  the  removal  of  tumors  springing  from  the  upper  jaw  are  of  three 
kinds.  They  consist  of — 1,  Scooping  out  of  the  Tumor;  2,  Partial  Ex- 
cision of  the  Superior  Maxilla;  and  3,  its  Complete  Removal  with  or 
without  the  Malar  Bone. 

Por  operations  on  the  upper  jaw,  the  Surgeon  will  require  strong  cut- 
ting pliers,  and  two  or  three  narrow-bladed  saws,  with  handles  set  at 
different  angles,  and  having  movable  backs  (Pig.  583). 


Fig.  582. — Malignant  Tumor  of  the  Upper 
Jaw,  involving  the  whole  of  the  Bones 
of  the  Face:  not  admitting  of  Operation. 


Fig,  583. — Saw  with  Movable  Back,  for  Operations  on  the  Upper  Jaw. 

1.  Scooping  out  the  Tumor — The  practice  of  scooping  out 
tumors  of  the  antrum,  after  turning  up  the  cheek  from  the  anterior  sur- 
face of  the  superior  maxilla,  is  one  on  the  propriety  of  which  there  is  a 
difference  of  opinion  among  Surgeons.  Liston,  whose  experience  in 
these  diseases  was  in  his  day  unrivalled,  strongly  denounced  all  "grub- 
bing" operations;  and  Syme  strongly  disapproved  of  tiie  practice.  But 
other  Surgeons,  whose  views  on  the  subject  are  entitled  to  the  highest 
respect,  advocate  and  practise  this  proceeding.  Por  my  own  part,  I 
look  upon  the  practice  as  unscientific  in  principle  and  disastrous  in  its 
results.  It  is  only  applicable  to  the  softer  kinds  of  tumors  :  and  these 
are  chiefly  myeloid  or  sarcomatous.  Now  I  hold  it  to  be  impossible  by 
gouging,  scooping,  chiselling,  or  scraping,  to  extirpate  these  from  any 
bone  in  which  they  ma}^  be  developed.  It  is  impossible  in  this  way 
fairly  to  go  beyond  the  limits  of  the  disease  into  healthy  structures. 
Tissues  that  appear  and  feel  sound,  are  in  reality  infiltrated:  and  hence 
speedy  recurrence  takes  place.  This  has  happened  in  every  case  in 
which  I  have  seen  this  operation  practised ;  and  the  recurrent  is  worse 
in  all  its  features — more  rapid,  more  luxuriant,  more  malignant — than 
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the  primary  disease.  In  fact,  there  is  no  reason  why,  in  operations  on 
the  jaws,  we  shonld  depart  from  that  principle  which  is  found  necessar}'' 
in  operations  on  other  parts  for  the  removal  of  malignant  growths,  of 
being  guided  in  the  extent  of  tlie  removal  by  the  anatomical  boundaries 
of  the  part  affected,  and  not  by  the  apparent  extent  of  diseased  struc- 
ture. It  seems  to  me  to  be  as  reasonable  to  scoop  a  myeloid  or  a  malig- 
nant tumor  out  of  the  head  of  the  tibia  instead  of  auiputating  the 
affected  bone,  as  it  is  to  scrape  it  out  of  the  antrum,  instead  of  extir- 
pating the  superior  maxilla. 

2.  Partial  Excision  of  the  Superior  Maxilla. — Although  I  do 
not  consider  the  scooping  away  of  the  tumor  from  the  antrum  to  be  a, 
proper  or  surgical  i)rocedure,  I  would  not  advocate  tlie  removal  of  more 
of  the  bones  of  the  face  than  is  absolutely  necessary  for  the  complete 
extirpation  of  the  disease,  more  especially  when  that  is  not  malignant. 
The  disease  may  be  limited  either  to  the  upper  or  to  the  lower  part  of 
the  superior  maxilla.  In  these  cases,  the  practice  of  Sir  W.  Fergusson 
had  led  to  great  advances  in  our  method  of  removing  such  disease  with 
the  least  possible  disfigurement  and  the  least  loss  of  bone.  With  regard 
to  the  external  incisions  in  these  cases,  Fergusson  has  shown  that  they 
often  need  to  be  but  very  limited ;  all  that  is  necessary  being  a  cut  from 
the  angle  of  the  mouth  upwards  and  outwards  through  the  cheek,  or,  in 
other  cases,  a  slit  through  the  upper  lip  on  the  mesial  line,  tlie  knife 
being  carried  along  the  side  of  the  base  of  the  columna  in  the  nostrils. 
By  these  sim[)le  incisions,  this  distinguished  Surgeon  has  shown,  suffi- 
cient relaxation  of  pai'ts  can  be  obtained  for  the  excision  of  the  greater 
part  of  the  superior  maxillary  bone. 

In  some  cases,  the  malar  bone  and  floor  of  the  orbit  will  be  found  to 
be  sound.  When  this  happens,  they  should  both  be  left;  and  with  this 
view,  after  the  cheek  has  been  incised  as  just  described,  a  deep  horizontal 
groove  should  be  made  with  a  narrow  straight-backed  saw  below  the 
orbit,  directly  across  from  the  nasal  process  of  the  maxillary  to  the  edge 
of  the  malar  bone.  The  forceps  should  now  be  applied  so  as  to  cut 
downwards  and  outwards  from  the  end  of  this  incision,  and  thus  to  sever 

the  outer  connexion  between  the  supe- 
rior maxilla  and  the  malar  bone.  They 
are  then  to  cut  along  the  groove  that 
has  been  traced  horizontally  with  the 
saw,  one  blade  cutting  from  the  nares 
along  this;  and  lastly,  the  alveolus  and 
hard  palate  have  to  be  divided.  This  is 
best  done  after  the  extraction  of  one  of 
the  central  incisors,  by  passing  a  nar- 
row-bladed  saw  into  the  anterior  nares 
and  cutting  down  through  the  alveolus ; 
the  remainder  of  the  section  being  com- 
pleted with  the  forceps.  Or  the  pro- 
ceeding may  be  reversed,  and  the  cut 
made  from  the  mouth  up  towards  the 
nasal  cavity.  Should  the  disease  chiefly 
implicate  the  upi)er  orbital  and  nasal 
portions  of  the  bone,  leaving  the  cheek 
and  roof  of  the  mouth  sound,  another 
modification  of  the  operation  may  be 
undertaken  by  carrying  the  knife  from 
the  nasal  process  down  the  side  of  the  nose  and  from  the  nostril  across 


Fig.  584. — Lines  of  Incision  in  Liston's 
Operation  for  Excision  of  Upper  Jaw. 
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the  cheek,  dissecting  np  the  flap  thus  formed,  then  applying  a  narrow- 
bladed  saw  from  the  anterior  nares  across  the  superior  maxilla  above 
its  alveolar  ridge,  making  a  perpendicular  cut  from  tiiis  into  the  orbit, 
and  then  applying  the  cutting  pliers  along  these  lines  of  incision,  cut- 
ting through  the  superior  maxilla,  and  finally  detacliing  it  by  dividing 
with  the  forcejis  the  nasal  process  and  the  orbital  plate. 

3.  Complete  Excision  of  the  Upper  Jaw — The  operation  of 
excision  of  the  whole  of  the  upper  jaw,  together  with  the  malar  bone, 
for  tumor  of  the  antrum,  was  first  proposed  by  Lizars  in  1826;  though 
Gensoul  of  Lyons  was  the  first  Surgeon  by  whom  the  operation  was 
actually  performed,  in  May,  1829.  Since  then,  it  has  been  repeatedly 
l)ractised  ;  and  the  names  of  Liston  and  of  Fergusson  are  inseparably 
connected  with  it,  for  the  skill  with  which  they  have  devised,  and  the 
boldness  with  which  they  have  carried  out  tiie  various  steps  of  its 
performance. 

The  patient  should  be  placed  in  a  sitting  or  semi-recumbent  position, 
opposite  a  good  light.  The  Surgeon  stands  on  the  right  of  the  patient. 
The  facial  aitery  should  then  be  compressed  as  it  passes  round  the  lower 
jaw;  or  an  acupressure-needle  ma}^  be  passed  under  it;  and  the  heemor- 


Fig.  585. — Excision  of  Upper  Jaw  by  Listen's  Method. 


rhage  from  the  incisions  into  the  soft  parts  thus  materiall3'  restrained. 
The  parts  to  be  removed  should  be  then  fairly  exposed  by  raising  a  flap 
from  the  cheek.  This  may  be  fashioned  in  various  ways  (see  Figs.  584, 
585,  and  586).     The  following,  which  is  the  method  adopted  by  Liston, 
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will  be  found  to  be  the  most  convenient  where  the  tumor  is  very  laro-e 
(Fig.  584).  "^ 

In  the  first  stage,  the  central  incisor  tooth  on  the  diseased  side  having 
been  extracted,  the  point  of  a  bistoury  is  entered  opposite  the  external 
angular  process  of  the  frontal  bone,  and  carried  with  a  semicircular 
sweep  into  the  angle  of  the  mouth.  From  the  upper  end  of  this  incision, 
a  cut  about  one  inch  in  length  may  be  carried  along  the  zygoma.  An- 
other incision  is  made  from  the  nasal  process  of  the  superior  maxillary 
bone,  down  to  the  side  of  the  nose,  round  the  ala,  which  it  detaches, 
and  through  the  centre  of  the  upper  lip  into  the  mouth.  The  flap  thus 
formed  is  dissected  upwards  until  the  margin  of  the  orbit  is  reached 
(Fig.  585) ;  the  soft  parts  are  then  carefully  separated  from  the  floor  of 
this  cavity,  and  drawn  upwards  by  a  curved  copper  spatula,  which  pro- 
tects them  and  the  globe  of  the  eye. 

Or  the  line  of  incision  by  external  flap  (Fig.  586)  may  be  adopted  in 
the  following  way.  The  point  of  the  knife  is  entered  opposite  the  inner 
angle  of  the  eye,  and  carried  down  the  side  of  the  nose,  round  the  ala, 
and  down  the  centre  of  the  upper  lip.  Another  incision  is  now  made  in 
a  horizontal  direction  below  t!ie  orbit,  by  entering  the  point  of  the  knife 
where  the  first  incision  has  been  commenced,  and  carrying  it  directly 

outwards  at  the  junction  of  the  lower  eye- 
lid with  the  cheek,  along  the  edge  of  the 
orbit  as  far  as  the  zygoma.  A  flap  is 
then  formed  and  thrown  outwards.  This 
line  of  incision  has  the  great  advantage 
over  the  one  represented  in  Fig.  584,  that 
the  arteries  and  nerves  of  the  face  are  cut 
near  their  terminations,  and  not  through 
their  larger  lu-anches.  This  line  of  in- 
cision, to  which  C.  Heath  gives  the  pre- 
ference, is  most  suitable  to  tumors  of 
moderate  size. 

The  next  step  in  the  operation  consists 
in  the  division  of  the  bones.  This  may 
best  be  done  with  a  narrow  saw  and  strong 
cutting  pliers  ;  the  bone  being  first  deeply 
notched  with  the  saw,  and  then  divided 
with  the  pliers  ;  the  zj'goma  should  be 
first  cut  across,  the  external  orbital  angle 
next  divided  in  the  same  way,  and  then 
the  internal  angle  cut  through  by  putting 
one  blade  of  the  forceps  into  the  nostril 
and  the  other  into  the  orbit  (Fig.  585). 
Tlie  palatal  arch  must  finally  l)e  cut  across  by  notching  it  deeply  with  a 
Hey's  or  a  narrow-bladed  saw,  and  then,  passing  the  pliers  into  the 
mouth  and  nose,  cutting  tlu'ough  the  line  of  the  groove  and  the  alveolus 
of  the  incisor  that  had  been  extracted.  Or  the  whole  of  these  steps  may 
be  I'eversed,  as  the  Surgeon  finds  most  convenient.  In  cutting  across 
the  bones,  the  Surgeon  ma}'  stand  either  before  or  behind  the  patient. 

In  the  third  stage  of  the  operation,  the  whole  mass,  having  had  its 
osseous  connections  separated,  is  depressed,  drawn  forwards  by  the 
fingers  on  the  "  lion"  forceps,  and  readil}' removed  by  breaking  down 
adhesions  with  the  finger,  or  by  the  division  of  a  few  remaining  soft  parts 
with  the  bistoury  or  scissors.  Care  should  be  taken  to  leave  the  whole 
of  the  soft  palate  intact. 


Fig.  586. — Line  of  Incision  in  Excision  of 
the  Upper  Jaw  by  External  Flap. 
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Should  haemorrhage  occur  from  any  of  the  deeper  vessels,  this  must 
be  arrested  by  ligature,  or  by  the  application  of  the  actual  cautery. 
Some  strips  of  dry  lint,  having  a  thread  attached  by  vvliicli  they  can  be 
removed  when  necessary,  should  then  be  pressed  into  the  deeper  part  of 
the  wound,  and  the  cheek-flap  laid  down  in  proper  position.  It  must  be 
retained  in  situ  by  iiare-lip  pins  through  the  upper  lip,  and  bj'  metallic 
sutures  along  the  other  lines  of  incision.  However  much  the  skin  may 
have  been  stretched  and  thinned,  none  should  be  removed  unless  it  have 
been  actually  incorporated  in  or  infiltrated  by  the  tumor.  After  cica- 
trisation is  complete,  the  deformity  resulting  from  such  a  procedure  will 
be  far  less  than  might  at  first  be  anticipated. 

Results Tlie  result  of  operations  for  the  removal  of  tlie  upper  jaw 

is  xery  satisfactory',  so  far  as  the  operation  itself  is  concerned.  Though 
most  serious,  the  operation  is  not  very  dangerous.  Of  IT  consecutive 
cases  collected  by  Hutchinson  as  having  been  practised  in  the  London 
Hospitals,  it  was  successful  in  14;  and  of  16  cases  (10  of  total  and  6 
of  partial  removal)  done  by  Esmarch,  13  were  successful  (viz.,  8  of  the 
former  and  5  of  the  latter).  So  far  as  recurrence  of  the  disease  is  con- 
cerned, all  will  depend  on  the  nature  of  the  tumor,  and  the  extent  of 
the  operation.  If  the  disease  be  malignant  or  even  m3'eloid,  speedy  re- 
currence will  certainlj'  ensue  if  partial  excision  or  scooping  be  practised. 
Nothing,  indeed,  can  be  more  disastrous  than  the  result  of  partial  ope- 
rations in  these  cases.  Even  though  the  whole  maxilla  be  excised,  the 
incisions  being  carried  wide  of  the  disease,  recurrence  is  the  invariable 
rule,  though  the  more  complete  operation  secures  longer  immunity.  The 
liability  to  recurrence  is  remarkable  in  tliese  cases,  when  we  consider 
how  isolated  the  upper  jaw  is,  being  bounded  on  three  sides  by  the  ca,vi- 
ties  of  the  mouth,  nose,  and  orbit,  and  how  completely  it  can  be  excised. 
It  is,  I  believe,  mainly  due  to  two  causes — early  implication  of  the  soft 
parts,  and  extension  of  the  mischief  through  the  fissures  and  sinuses 
behind  the  bone.  These  recurrent  malignant  growths,  after  removal  of 
the  primary  tumor,  do  not  admit  of  extirpation. 

When  the  tumor  is  benign,  the  result  is  most  satisfactor}'  and  the  cure 
usually  complete. 

Tumors  that  spring  from  behind  the  Superior  Maxilla  have 
already  been  adverted  to  in  speaking  of  the  diagnosis  of  tumors  of  the 
upper  jaw  (p.  465).  They  may  grow  from  the  sphenoid  bone,  or  from 
some  of  the  deep  cavities  lying  between  it,  the  palate  bones,  and  the 
ethmoid,  constituting  various  forms  of  naso-pharyngeal,  palatine,  or 
naso-palatine  polypi.  Formerly  these  tumors  were  either  left  untouched, 
or  were  extirpatecl  together  with  the  superior  maxilla  or  aftei-  its  re- 
moval. Of  late  years  various  operations  have  been  devised  without  the 
necessity' of  removing  that  bone,  which  is  either  turned  up,  down,  or 
on  one  side.  The  best  operation  on  the  whole  for  their  removal  is  Lan- 
genbeck's  Osteoplastic  Section  of  the  Superior  Maxilla  with 
displacement  of  that  bone.  The  first  operation  was  performed  in  1859. 
Since  then,  Langenbeck  has  performed  it  13  times,  with  10  complete 
cures  and  3  deaths.  It  has  also  been  performed  in  Germany  by  Esmarch, 
Wagner,  Simon,  Nussbaum,  and  Billroth.  The  last  two  performed  it 
for  removal  of  the  superior  maxillary  neive  for  neuralgia.  In  America 
it  has  been  performed  twice  by  Cheever.  In  one  case,  it  was  done  for 
removal  of  a  tumor  growing  from  the  body  of  the  sphenoid  bone ;  the 
tumor  recurred,  and  the  operation  was  repeated  at  the  end  of  eleven 
months,  with  perfect  success.  In  the  other  case,  both  bones  were  dis- 
placed at  the  same  operation;  but  the  patient  died  on  the  fifth  day  of 
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"prostration  with  excitement."  In  Langenbeck's  first  operation,  the 
incision  was  made  from  the  middle  of  nasal  eminence  of  the  frontal  bone 
towards  the  right,  over  the  nasal  process  and  downwards  to  the  ala  of 
the  nose.  The  edges  of  the  wound  were  dissected  up  so  as  to  expose 
the  whole  nasal  process  of  the  superior  maxillary  bone  and  the  nasal 
bone,  the  periosteum  remaining  untouched.  The  cartilaginous  portion 
of  the  nose  was  separated  from  its  bony  attachments.  The  nasarbone 
was  then  cut  through  with  bone  forceps,  close  to  the  septum,  and  up- 
wards as  far  as  the  nasal  process  of  the  frontal  bone ;  by  a  second  cut 
the  nasal  process  of  the  superior  maxillary  was  divided  into  the  antrum. 
The  cut  ended  where  the  nasal  process  of  the  superior  maxillary  bone 
forms  the  lower  border  of  tlie  orbit.  The  upper  part  of  the  nasal  pro- 
cess of  the  superior  maxillary  and  the  nasal  bone  were  then  prised  up 
and  were  turned  on  to  the  forehead,  being  still  attached  by  periosteum 
and  mucous  membrane.  The  nose  was  tlius  fully  opened,  and  tlie  poly- 
pus was  removed.  The  bones  were  then  replaced  and  supported  in 
position  by  a  plug  of  charpie.  The  wound  healed  readily,  and  there  was 
no  exfoliation  of  bone.  Langenbeck's  second  operation  was  undertaken 
for  a  tumor  springing  from  behind  the  superior  maxillary  bone  in  the 
pterygo-maxillary  fossa.  Two  incisions  were  made;  the  first  began  at 
the  insertion  of  tlie  ala  nasi  and  ran  along  the  lower  border  of  the  malar 
bone,  describing  an  arch  with  the  convexit}^  downwards  and  terminating 
at  the  middle  of  the  zygoma;  the  second  began  at  the  nasal  process  of 
the  frontal  bone,  and,  following  the  lower  margin  of  the  orbit,  crossed 
the  frontal  process  of  the  superior  maxillary  bone,  and  joined  the  lower 
incision.  The  soft  parts  were  not  dissected  up.  The  lower  incision  was 
then  carried  to  the  bone,  and  the  masseter  dissected  from  its  attachment 
to  the  malar  bone.  By  depressing  the  lower  jaw  so  as  to  remove  the 
coronoid  process  out  of  the  way,  the  finger  could  be  forced  through  the 
spheno-maxillary  fossa,  which  was  dilated  by  the  tumor,  into  the  nose 
through  the  spheno-palatine  foramen.  A  narrow  saw  was  now  passed 
along  the  finger — its  point  being  protected  by  the  forefinger  of  the  left 
hand  introduced  into  the  nostril — and  a  cut  was  made  directly  forwards 
through  the  ascending  process  of  the  palate  bone  and  the  body  of  the 
superior  maxillary  bone,  across  the  cavity  of  the  antrum,  parallel  to  the 
hard  palate  and  immediately  above  it.  The  upper  incision  was  now 
deepened,  and  the  soft  parts  were  raised  from  the  floor  of  the  orbit  and 
from  the  angle  between  the  zygoma  and  the  malar  bone;  and,  the  saw 
being  again  introduced,  a  cut  was  made  through  the  malar  bone  into  the 
spheno-maxillary  fissure,  and  thence  across  the  floor  of  the  orbit  as  far 
as  the  lacrymal  bone.  The  wedge-shaped  piece  of  the  superior  maxillary 
bone  included  between  these  cuts  was  now  only  attached  by  its  connec- 
tions with  the  nasal  and  frontal  bones,  and  by  the  soft  parts  covering 
it,  which  were  untouched.  By  introducing  an  elevator  into  the  cut  in 
the  malar  bone,  the  whole  piece  was  lifted  up,  bending  upon  its  attach- 
ment to  the  nasal  and  frontal  bones  as  upon  a  hinge,  until  it  was  com- 
l)letel3'  turned  inwards  and  upwards  over  the  opposite  side  of  the  face. 
The  tumor,  which  was  found  to  have  extensive  connections  in  the 
pterygo-maxillary  region,  was  now  removed.  The  bone  was  then  re- 
placed, and  the  wound  closed.  On  the  sixth  day,  the  greater  part  of 
the  wound  was  healed ;  on  the  sixteenth  the  wound  had  completely 
healed,  and  no  mobility  could  be  felt  in  the  bone.  Oilier  removed  a 
polypus  from  the  nasal  fossa,  b}'  making  a  horseshoe  shaped  incision 
from  one  ala  of  the  nose  up  to  the  root,  and  then  across  the  root  and 
down  to  the  other  ala.     He  then  sawed  through  the  nasal  bones  and  the 
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nasal  process  of  the  superior  maxillarx'  bone,  and  so  opened   up  the 
superior  meatus  of  the  nose. 

These  operations  have  been  successful  in  many  cases  which  would 
have  necessarily  been  fatal  if  left.  But  they  must  not  be  lightly  under- 
taken, as  the  danger  of  the  operation  itself,  and  the  possibilit}'  of  death 
during  or  soon  after  its  performance,  must  be  borne  in  mind.  There  are 
three  main  sources  of  peril  in  these  cases,  viz.,  hjemorrhage,  aspliyxia 
from  the  passage  of  the  blood  into  the  phar^mx  and  larynx,  and  shock 
to  the  nervous  s^'stem,  from  the  close  proximity  of  the  operation  to  the 
base  of  the  brain.  The  danger  of  asphyxia  from  haemorrhage  into  the 
air-passages  may  be  obviated  by  a  preventive  tracheotomy,  and  the  use 
of  Trendelenburg's  apparatus. 

DISEASES    OP    THE    LOWER   JAW. 

Tumors  not  unfrequently  spring  from  the  lower  jaw.  Like  those  in 
the  superior  maxilla,  they  may  either  be  simple  or  malignant.  Amongst 
the  simple,  we  most  commonly  find  the  Fibro-eystic.  Fibrous  tu- 
mors are  also  occasionally  met  with,  and  more  rarel}'  Osseous  and 
Enchondromatous  growths.  The  malignant  tumors  are  principally 
rapidl3'  growing  sarcomata.  These  various  growths  frequently  occur  in 
earlj-  and  middle  life,  and  usually  spring  from  the  diploe  between  the 
two  tables  of  which  the  bone  is  composed.  They  project  into  the 
mouth  and  on  the  side  of  the  neck,  forming  large  rounded  uniform,  or 
iniperfectl}''  lobed  masses.  Occasionally  malignant  diseases  spring 
from  the  neighborhood  of  the  bone,  and,  without  invading  its  structure, 
envelop  it  so  as  to  give  rise  to  an  appearance  of  morbid  implication 
of  it. 

In  the  Gyatic  and  Fibro-ci/sfic  Tumors  of  the  jaw,  the  growth  is  ex- 
panded into  cysts,  having  more  or  less  solid  matter  intermixed,  par- 
taking of  the  cliaracter  of  epulis.  The  cysts  are  of  various  degrees  of 
thickness;  some  being  thin  and  membranous,  others  having  the  walls 
partly  composed  of  fibrous  tissue,  and  others  again  having  expanded 
bony  lamellae  largely  entering  into  their  composition,  so  that  on  pressure 
they  occasionally  communicate  the  semi-crepitant  sensation  peculiar  to 
the  cystic  expansions  of  the  osseous  structure.  The  fluid  contained  in 
these  cj'sts  is  a  viscid  liquid,  usually  semi-transparent,  yellowish,  or 
bloody. 

Diagnosis. — In  the  lower,  as  in  the  upper  jaw,  it  is  of  great  importance 
to  diagnose  the  simple  from  the  malignant  affections;  as  in  the  latter 
form  of  disease  an  operation  is  rarelj'^  justifiable,  the  soft  tissues  around 
the  bone  being  usually  implicated  to  such  an  extent  as  not  to  admit  of 
removal,  and  consequently  not  of  the  full  and  complete  extirpation  of 
the  disease.  The  malignant  tumors  may  generally  be  readily  detected 
by  the  rapidity  of  their  growth,  by  their  pulpy  or  elastic  character,  and 
by  infiltration  of  neighboring  parts,  with  implication  of  the  glands 
below  the  jaw. 

Treatment. — The  treatment  of  tumors  of  the  lowei"  jaw  depends  in  a 
great  measure  upon  the  character  of  the  growth.  In  cystic  tumor  of 
moderate  size,  with  thin  walls  and  but  little  deposit  of  fibrous  tissue 
around  the  cysts,  the  best  mode  of  treatment  consists  in  cutting  down 
through  the  gum  on  the  expanded  portion  of  bone,  opening  the  cyst  by 
means  of  the  antrum-perforator,  small  trephine,  or  cutting  pliers,  accord- 
ing to  its  size  and  the  thickness  of  its  walls:  letting  out  the  fluid  con- 
tained  within  ;  and   then,  by  introducing  a   plug  of  lint,  causing  the 
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cavity  to  gramilate  from  the  bottom,  and  gracliiall_y  to  contract.  When 
the  cysts  are  so  hirge  that  they  have  destroyed  the  integrity  of  the  bone, 
or  when  they  are  associated  with  a  large  quantitj'  of  fibrous  tissue,  so 
as  to  constitute  true  fibro-cystic  tumors,  excision  of  tlie  diseased  bone 
must  be  practised.  This,  also,  is  the  only  plan  of  treatment  that  can  be 
had  recourse  to  in  other  affections  of  this  bone. 

Excision  of  the  Lower  Ja"w — The  operation  of  excision  of  a 
portion  of  the  lower  jaw  for  tumor  of  that  bone  was  first  performed  by 
Deadrick  of  Tennessee,  in  1810,  and  not,  as  is  generally  but  erroneously 
supposed,  by  Dupuytren.  As  the  growths  for  which  this  operation  is 
performed  are  usually  situated  between  the  symphysis  and  the  angle  of 
the  bone,  seldom  extending  l)eyond  the  middle  line,  the  operation  is 
generally  limited  to  one  side  of  the  face.  In  some  instances,  however, 
the  tumor  may  encroach  so  far  that  it  may  be  necessary  to  remove  more 
than  the  half  of  the  bone  ;  and  in  other  cases  again,  though  of  very  rare 
occurrence,  the  whole  of  the  bone  has  been  disarticulated. 

When  the  tumor  is  of  moderate  size,  and  is  situated  about  midway 
between  the  symphysis  and  angle  of  the  jaw,  it  may  be  reached  by 
making  a  semilunar  incision  of  sufficient  length  under  the  lower  edge 
of  the  bone,  and  carrying  the  anterior  extremity  of  it  well  forward  upon 
the  chin,  but  not  dividing,  if  possible,  the  lower  lip,  nor  cutting  into 
the  angle  of  the  mouth  ;  then  dissecting  up  the  flap  thus  formed,  and 
carrying  the  knife  cautiously  along  the  inner  side  of  the  jaw,  so  as  to 
detach  the  mucous  membrane  of  the  mouth  and  the  m3^1oh3'oid  muscle 
to  a  sufficient  extent.  In  doing  this,  the  hisemorrhage  is  often  very 
profuse :  the  bleeding  from  the  facial  artery  is  particularly  forcible,  the 
blood  being  thrown  in  a  lai'ger  and  stronger  jet  than  would  seem  possi- 
ble from  the  size  of  the  vessel.  The  haemorrhage  should  be  at  once 
controlled  by  the  application  of  ligatures  to  both  ends  of  the  bleeding 
artery,  and  to  any  other  points  from  which  it  is  more  than  usually 
abundant.  Unless  this  be  done,  the  after  steps  of  the  operation  will  be 
rendered  much  more  obscure  and  difficult.  One  of  the  teeth  on  each 
side  of  the  tumor  having  been  previously  drawn,  the  jaw  must  now  be 
deeply  notched  through  their  alveoli  into  its  base  with  a  narrow  strong- 
backed  saw,  and  cut  through  with  pliers,  or  completely  divided  with 
the  saw.  After  the  fragment  of  diseased  bone,  with  the  attached  tumor, 
has  been  removed,  and  all  bleeding  vessels  have  been  secured,  the  flap 
of  cheek  should  be  laid  down  smoothly,  and  retained  in  situ  hy  means 
of  hare-lip  pins.  Occasional!}'  the  dental  artery  in  the  cut  jaw  gives 
trouble;  the  haemorrhage  from  this  source  may  be  checked  by  the  ap- 
plication of  a  piece  of  solid  perchloride  of  iron.  In  all  operations  for 
the  removal  of  portions  of  the  lower  jaw,  it  is  most  important  to  avoid, 
as  far  as  possible,  opening  up  the  mucous  membrane  of  the  mouth,  so 
as  to  prevent  the  entrance  into  the  buccal  cavity  of  blood  during  the 
operation,  and  of  discharges  after  it.  The  patient  must  be  fed  with 
slops,  which  should  be  sucked  in  through  a  tube.  At  a  later  period, 
when  cicatrisation  is  well  advanced,  the  teeth  should  be  tied  together 
with  strong  silver  wire;  or  a  silver  cap  should  be  fitted  upon  the  teeth 
of  the  two  portions  of  bone  that  are  left,  and  attached  bj'  an  elastic 
spring  to  another  silver  cap  put  on  those  of  the  upper  jaw,  so  as  to  pre- 
vent the  displacement  that  would  otherwise  occur  in  the  smaller  frag- 
ment. Union  takes  place  after  a  time  b}'  fibrous  tissue,  which  becomes 
sufflcientlj'  dense  to  make  the  jaw  strong  and  useful. 

In  those  cases  in  which  the  tumor  encroaches  upon  the  angle  and 
ramus  of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articu- 
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hition  on  the  affected  side;  for,  if  tlie  articular  end  including  the  coro- 
noid  process  be  left,  it  will  be  displaced  forwards  and  upwards  by  the 
action  of  the  tem|)oral  and  external  pterygoid  muscles,  and  be  a  source 
of  much  inconvenience  and  irritation  to  the  patient,  not  compensated 
by  any  corresponding  utility.  In  these  cases,  the  removal  of  one  lateral 
half  of  the  jaw  will  consequent!}'  be  required,  and  the  operation  may  be 
performed  in  the  following  way.  The  point  of  a  strong  bistoury  or 
scalpel  should  be  entered  immediately  behind  the  articulation,  carried 
down  the  posterior  margin  of  the  ramus  behind  the  angle,  and  under 
the  body  of  the  bone  beyond  the  anterior  limits  of  the  tumor,  where  it 
must  slope  gradually  upwards,  terminating  at  some  distance  from  the 
lips,  which  should  not  be  encroached  upon  ;  the  convex  flap  thus  formed 
is  dissected  up,  and  the  facial  artery  and  any  other  branches  requiring 
ligature  tied.  The  knife  is  then  carried  behind  the  jaw  in  front  of  the 
tumor,  and,  one  of  the  incisor  teeth  having  l)een  extracted  before  the 
operation  commenced,  a  saw  should  be  applied  to  the  bone  in  this  situa- 
tion, and  its  section  finished  b}'  means  of  the  cutting-pliers  (Fig.  587) ; 
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the  Surgeon  then  dissects  under  and  around  it ;  in  this  situation  a  scal- 
pel, curved  on  the  flat,  will  be  found  useful,  the  edge  of  th^  knife  being 
kept  close  to  the  bone  and  tumor.  When  he  has  cleared  the  tumor  and 
ramus,  he  depresses  the  body  of  the  bone  forcibly  with  his  left  hand,  in 
order  more  readily  to  divide  the  attachment  of  the  temporal  muscle  to 
the  coronoid  process.  This  having  been  done,  the  only  part  left  is  the 
disarticulation,  which  is  best  efli'ected  by  opening  the  joint  from  the 
front,  whilst  the  bone  is  well  depressed  and  twisted  somewhat  outwards, 
the  edge  of  the  knife  being  kept  close  to  its  neck,  scraping  the  bone  so 
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as,  if  possible,  to  avoid  wounding  the  internal  raaxillarv  artery,  when, 
any  remaining  attachments  having  been  cut  through,  the  disarticulation 
is  effected  (Fig.  588).  In  depressing  the  bone  to  reach  the  temporal 
muscle  and  the  joint,  care  must  be  taken  not  to  use  too  much  force,  lest 
it  happen  that  the  ramus  give  way,  having  been  weakened  by  the  dis- 
ease ;  this  accident  would  produce  a  good  deal  of  trouble  in  removing 
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the  fragment  left  behind,  which  can  only  be  done  by  seizing  it  with 
necrosis-forceps,  thus  dragging  it  forwards,  and  then  dividing  the 
muscles  and  capsule.  Should  the  internal  maxillary  artery  have  been 
divided,  it  must  be  ligatured,  or  the  termination  of  the  external  carotid, 
where  the  vessel  divides  into  the  temporal  and  internal  maxillary,  tied: 
any  other  branches  that  bleed  will  necessarily  also  require  the  ligature. 
The  cavity,  having  been  lightl}'  filled  with  lint,  should  then  be  left  to 
granulate";  the  cheek  being  laid  down  and  attached  along  the  line  of 
incision  by  ha'c-lip  pins  and  twisted  sutui'es.  A  kind  of  fibrous  tissue 
forms  in  place  of  the  jaw  that  has  been  removed,  and  comparatively 
little  deformity  results.  When  the  disease  of  the  bone  extends  beyond 
the  symjjhi/^iii,  a  thick  ligature  should  be  passed  through  the  end  of  the 
tongue,  which  must  be  drawn  forwards  by  an  assistant,  lest,  on  the  divi- 
sion of  the  insertion  of  its  muscles  into  the  lower  jaw,  it  be  forcibly 
retracted  into  the  pharynx,  and  thus  threaten  or  even  occasion  suffoca- 
tion, as  has  happened  to  Surgeons  of  eminence  both  in  France  and  in 
America. 

For  necrosis  of  the  lower  jaw,  and  the  operations  for  it,  see  Chapter 
XLTl.;  and  for  tracheotomy  in  operations  on  the  jaws,  see  Chapter  LX. 
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CHAPTER   LVIII. 

PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 

By  Plastic  or  Reparative  Surgery  is  meant  the  performance  of 
operations  for  the  repair  of  deficiencies  in  structure,  whether  resulting 
from  injury,  from  disease,  or  from  malformation. 

It  has  been  long  known  that  partially  detached  portions  of  the  body 
may  retain  their  vitality  sufficiently  to  become  again  adherent,  when 
attached  bat  by  a  very  narrovv  tongue  of  tissue  to  the  part  from  which 
they  have  been  all  but  separated.  This  has  often  been  observed  in  in- 
juries of  the  face  and  fingers,  portions  of  whicli  have  been  nearly  com- 
pletely severed,  and  ,yet  have  united  again  on  being  replaced.  But  there 
is  a  sufficient  number  of  cases  on  record  to  show  that  certain  parts,  when 
completely  separated,  may,  after  being  replaced,  again  become  adherent. 
The  most  I'emarkable  instances  of  this  kind  are  those  wiiich  are  related 
by  Hofiaeher,  and  attested  by  Chelius  and  Velpeau.  Hort'acher  was 
officially  appointed  to  attend  as  Surgeon  at  the  duels  which  were  at  one 
time  frequent  amongst  the  students  at  Heidelberg:  and,  as  at  these  en- 
counters broad-swords  were  used,  he  had  an  opportunity  of  seeing  a 
considerable  number  of  incised  wounds,  and  has  related  no  fewer  than 
sixteen  cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sliced 
off,  and,  being  put  on  again,  contracted  adhesions.  Amongst  the  most 
remarkable  of  these,  is  one  in  which  tlie  end  of  the  nose  was  sliced  ofi" 
by  a  cut  with  the  broad-sword,  and  fell  under  a  chest  of  drawers  ;  it  was 
not  found  for  some  time,  but,  on  being  recovered  and  washed,  was 
stitched  on,  and  became  firmly  attached.  In  another  instance,  a  dog 
that  was  in  the  room  snapped  up  the  detached  portion  of  the  organ  as 
it  fell  to  the  ground,  but  the  nose,  being  immediately  taken  out  of  the 
animal's  mouth  and  put  on  again,  became  firmly  fixed. 

In  order  that  union  should  take  place  betvveen  parts  that  have  been 
separated  completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary 
that  they  be  soft  and  vascular,  and  more  especially  that  their  structure 
be  of  a  homogeneous  ciiaracter,  such  as  is  met  with  in  the  tissues  of  the 
face  ;  where  no  very  large  blood-vessels,  nerves,  tendons,  or  bones  are 
found.  It  is  the  same  in  plastic  operations,  which  succeed  best  under 
similar  conditions  of  tissue,  and  which  are  conducted  on  the  same  prin- 
ciple as  an  attempt  at  union  in  a  partially  severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  lip  that  plastic 
operations  are  of  much  service;  they  may,  however,  occasionally  be  had 
recourse  to  in  other  situations,  as  alxniL  the  cheeks  and  eyelids,  but 
seldom  with  an  equal  amount  of  success.  Reference  has  already  been 
made  (p.  644,  Vol.  I.)  to  the  performance  of  plastic  operations  on  the 
perinseum.  In  the  practice  of  this  very  interesting  branch  of  surgery, 
there  is  much  opportunity  for  the  display  of  manual  dexterity.  On  this, 
indeed,  almost  the  whole  success  of  the  operation  depends  ;  and  a  vast 
deal  may  be  done  in  apparently  the  most  unpromising  cases  by  manage- 
ment, skill,  and  patience.  In  these  operative  procedures  the  names  of 
Serres,  Dieflfenbach,  Liston,  Fergusson,  Sedillot,  B.  Langenbeck,  and 
Jobert,  deservedly  take  the  first  rank. 
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In  performing  the  various  plastic  operations,  four  methods  have  been 
employed.  In  the  first,  the  flap  of  skin  that  is  intended  to  repair  the 
lost  structure  is  transplanted  from  a  distant  part,  as  the  arm.  This 
operation,  vvliich  was  introduced  by  the  Italian  Surgeon,  Tagliacotius, 
and  hence  commonly  called  by  his  name,  has  in  a  great  measure  fallen 
into  disuse,  on  account  of  the  dilBculty  of  its  execution,  and  the  great 
uncertainty  of  obtaining  a  successful  result.  The  second  plan  consists 
in  transplanting  the  reparative  structure  from  some  part  in  the  neigh- 
borhood of  the  organ  to  be  i-epaired  ;  the  skin  from  the  forehead,  for 
instance,  being  used  for  the  formation  of  a  nevv  nose  ;  that  from  the 
chin  for  the  restoration  of  a  lost  lip.  This  procedure,  which  seems  first 
to  have  been  adopted  by  the  natives  of  India  in  restoring  the  loss  of  tlie 
nose,  is  the  method  that  is  most  commonly  emploj'ed  in  this  country  in 
plastic  operations  on  the  face.  Tlie  third  method  consists  in  loosening 
the  skin  by  a  i)rocess  of  subcutaneous  section  to  some  distance  around 
the  part  to  fee  repaired,  and  then  drawing  it  forwards  with  or  without 
incision  through  its  substance.  This  gliding  operation  is  chiefly  prac- 
tised for  the  closure  of  fistulous  openings.  The  fourth  method  is  em- 
ploj^ed  in  cases  where  an  abnormal  flssui-e  exists  in  a  part.  It  consists 
in  bringing  together  and  uniting  the  edges  of  the  fissure,  after  having 
pared  them  evenly,  so  as  to  expose  their  vascular  surfaces. 

Union  in  plastic  operations  is  effected  by  primary  adhesion  between 
the  raw  surfaces  which  are  brought  into  contact.  Should,  however,  this 
mode  of  union  fail  from  any  accidental  circumstance,  tlie  Surgeon  need 
not  despair;  as  the  parts  may  unite  by  adhesive  inflammation,  or  even 
through  the  medium  of  granulation,  in  a  very  satisfactory  and  complete 
manner. 

For  proper  union  to  be  effected,  it  is  necessary  that  the  edges  be 
cleanly  and  evenly  cut,  so  as  to  adjust  themselves  accurately  to  one 
another.  This  may  often  be  most  skilfully  effected  by  making  the 
incision  in  the  part  that  is  to  receive  the  flap  somewhat  oblique  or 
bevelled,  thus  securing  a  more  accurate  adaptation  of  the  edges. 

After  the  flap  has  been  formed  and  the  part  in  which  it  is  to  be  trans- 
planted properly  pared,  the  operation  should  be  delayed  a  few  minutes 
until  all  bleeding  has  ceased.  This  is  of  much  importance,  as  the  inter- 
position of  a  layer  of  coagulated  blood  will  materially  interfere  with 
union. 

In  bringing  the  i^arts  into  apposition,  great  care  must  be  taken  that 
no  undue  traction  or  constriction  be  exercised,  lest  their  circulation  be 
interfered  with,  and  their  vitality  be  endangered. 

The  parts  may  be  maintained  in  apposition  by  sutures,  collodion,  or 
the  application  of  a  strip  of  isinglass  plaster.  The  sutures  should  be  as 
fine  as  possible,  introduced  with  a  small  needle,  and  knotted  on  the 
sound  parts.  Occasionally,  as  in  hare-lip,  pins  may  advantageously  be 
used.  In  some  instances,  instead  of  sutures,  a  small  spring-forceps 
(Fig.  80),  termed  a  serrefine,  may  be  emploj'ed,  but  most  generally  in- 
terrupted sutures  are  the  best.  The  use  of  collodion,  vvhere  applicable, 
is  of  great  advantage  in  plastic  surgery,  as  it  not  only  secures  adhesion, 
but,  by  excluding  the  air,  lessens  the  chance  of  suppuration. 

For  a  plastic  procedure  to  succeed,  it  is  absolutely  necessary  that  no 
morbid  action  be  going  on  in  the  seat  of  operation  ;  and  not  only  that 
none  be  actuall3'  in  progress,  but  that  all  have  ceased  for  some  consider- 
able time.  This  is  more  particularly  the  case  when  the  deformity  for 
the  remed3nng  of  which  it  is  practised  has  resulted  from  syphilitic  or 
cancerous  ulceration.     In  both  cases  it  is  necessary  to  see  that  the  con- 
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stitiitioii  is  sound,  as  well  as  that  all  local  disease  has  been  eradicated; 
otherwise  the  irritation  of  the  operation  might  set  it  up  again,  and  the 
new  flap  might  be  invaded  and  destroyed.  From  want  of  this  precau- 
tion, I  have  more  than  once  seen  disappointment  result.  When  an  ope- 
ration, as  on  the  nose  or  lip,  is  performed  for  cancroid  disease,  ablation 
of  the  morbid  part  may  be  done  at  the  moment  of  operating — the  affec- 
tion being  a  local  one;  when  for  struma  or  syphilis,  the  disease  is 
constitutional,  and  care  must  be  taken  that  all  morbid  action  has  tho- 
roughly and  completely  ceased.  As  a  general  rule,  plastic  operations 
practised  for  the  repair  of  mutilations  from  injury,  or  of  congenital 
deficiencies,  are  more  successful  than  those  that  are  performed  after 
disease. 

No  routine  system  of  treatment  should  be  adopted  ;  but  a  few  days  of 
rest,  good  diet,  and  a  dose  or  two  of  aperient  medicine,  may  be  pre- 
scribed before  the  operation  is  proceeded  with.  In  the  after-treatment 
of  the  case,  a  nourishing  but  unstimulating  regimen  should  l)e  observed. 

Burow's  Operation. — A  plastic  operation  specially  suited  for  the 
repair  of  deformity  consequent  on  the  removal  of  morbid  growths  from 
the  cheeks  and  other  parts  of 
the  face,  has  been  introduced 
by  Burow,  a  Polish  Surgeon, 
and  successfully  performed  and 
described  by  Stokes  (Fig.  589). 
The  steps  are  as  follows.  The 
growth  to  be  removed  is  in- 
cluded in  three  incisions;  1, 
2,  3  ;  and  the  integuments  from 
which  it  springs  are  then  care- 
fully dissected  off,  leaving  a 
raw  triangle,  the  apex  of  wliich 
is  on  one,  the  base  on  the  other 
side  of  the  tumor.  The  incis- 
ion 1,  4,  3,  is  then  carried  outwards  to -5,  8,  T,  so  that  the  whole  distance 
from  1  to  7  is  exactl}-  three  times  that  ot  tlie  base  of  the  raw  surface;  a 
second  triangle,  5,  6,  1,  is  then  made,  having  its  base  on  the  outer  third 
of  this  horizontal  incision.  The  two  triangles  must  be  of  equal  size, 
and  the  integuments  are  dissected  off  5,  6,  7.  There  are  thus  two  raw 
surfaces  to  be  covered  in.  This  is  done  by  dissecting  up  carefully  the 
flaps  1,  5,  6,  and  2,  3,  7.  When  this  is  done,  the  points  1  and  3,  and  5 
and  7,  are  respectively  drawn  together,  each  by  one  suture,  and  tlie  two 
raw  triangular  surfaces  are  thus  covered  in. 

Operations  of  various  kinds  are  frequently  performed  on  the  eyelids, 
which  are  truly  of  a  plastic  character. 

Blepharoplasty,  or  the  operation  b}^  which  the  eyelids  are  repaired, 
is  oceasionallj^  required  for  loss  of  substance — the  result  of  wounds, 
cicatrices,  or  operations.  It  is  less  satisfactory  in  its  results  than  most 
of  the  other  plastic  procedures  about  the  face  ;  yet  it  maj',  in  some  cases, 
improve  materially  ihe  patient's  appearance. 

When  the  upper  eyelid  requires  repair,  the  flap  is  taken  from  the  fore- 
head ;  when  it  is  the  lower  lid,  from  the  cheek  or  temple.  This  opera- 
tion may  be  performed  either  by  the  gliding  method,  or  by  twisting  a 
flap  into  its  new  situation.  By  the  gliding  method,  a  triangular  flap  is 
cut  and  partially  detaclied  (Fig.  590,  a),  and  then  drawn  gently  for- 
wards until  it  corresponds  to  and  fills  up  the  gap  that  requires  repair, 


Fig.  .'5S9. — Lines  of  Incision  in  Burow's  Operation. 
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when  it  is  there  fixed  by  a  few  points  of 
suture.  When  the  twisting  method  is  em- 
ployed, an  oval  flap  is  detached  (Fig.  590, 
^),  except  its  pedicle,  and  twisted  down,  to 
be  planted  on  tlie  raw  surface. 

Occasionally  neither  of  these  methods  is 
applicable;  and  then  the  procedure,  that  I 
successfully  adopted  in  a  case  of  which 
the  annexed  cut  (Fig.  591)  is  a  representa- 
tion, may  be  followed.  In  this  case,  which 
was  that  of  a  lady  who  had  received  a  se- 
vere mutilation  of  the  face  by  the  explo- 
sion of  a  ginger-beer  bottle,  there  was  a 
deep  and  hard  cicatrix  across  the  lower 
eyelid,  causing  depression  and  eversion  of  its  outer  portion,  and  adhe- 
sion of  the  inner  part  to  the  ball  of  the  eye.  After  dividing  the  adhe- 
sions and  removing  the  cicatrix,  I  made  a  semilunar  incision  so  as  to 
dissect  up  the  eyelid,  and  then  fixed  it  by  points  of  suture  in  its  new 
situation,  when  it  became  firmly  adherent  (Fig.  592),  and  scarce  any 


rig.  590. — Operation  for  Repair  of  Eye- 
lid: (a)  Gliding  Method;  (6)  Twist- 
ing Method. 


Fig.  591  — Lower  Eyelid  deformed  by  Cicatrix. 


Fig.  592. — Lower  Eyelid  after  Operation. 


apparent  deformity  was  left.  In  another  very  similar  case,  in  which  a 
girl  had  been  bitten  through  the  lower  eyelid  by  a  dog,  a  similar  opera- 
tion was  practised  with  equally  good  results.  In  both  these  cases,  the 
eyeball,  having  been  injured,  had  become  atrophied,  with  opacity  of  the 
cornea.  But,  when  an  artificial  eye  was  adjusted  to  the  shrunken  globe, 
the  appearance  of  the  patient  was  most  satisfactory. 

The  operations  for  Symblepharon,  Entropion,  and  Ectropion,  have 
been  described  in  the  chapter  on  Ophthalmic  Surgery  (pages  408-410). 


PLASTIC  SURGERY  OF  THE  NOSE. 

Rhinoplastic  Operations  occasionally  require  to  be  performed  for 
the  restoration  of  the  form  of  the  nasal  organ,  which  has  been  destroyed 
by  injury  or  disease.  This  branch  of  plastic  surgery  has  long  received 
much  attention,  and  has  been  reduced  to  distinct  rules.  Either  the 
entire  nose,  or  a  portion,  ma}^  demand  operation. 

Columna. — When  the  columna  and  a  portion  of  the  septum  are  de- 
stroyed, a  large  gap  is  left  at  the  nasal  aperture  ;  and,  the  nose  becoming 
flattened  in  consequence  of  its  tip  falling  in,  great  deformity  necessarily 
results.  The  upper  lip  also,  losing  that  amount  of  support  which  it 
receives  from  the  columna,  becomes  pendulous,  projecting,  and  thickened 
at  the  end,  tiius  adding  to  the  disfigurement.  The  restoration  of  the 
columna  is  eflfected  from  this  thickened  and  prominent  upper  lip,  which, 
"by  being  reduced  in  size,  is  rendered  far  more  shapely.  The  operation 
consists  in  cutting  through  the  wiiole  lengtii  of  the  lip  from  above  down- 
wards on  each  side  of  the  mesial  line,  so  as  to  leave  a  tongue  about  one- 


PLASTIC    SURGERY    OF    THE    NOSE.  481 

third  of  an  inch  in  width.  This  is  then  turned  up;  and  its  end?  being 
well  pared,  and  the  hnder  surface  of  the  tip  of  the  nose  properly  vivified, 
it  is  fixed  by  means  of  a  fine  hare-lip  pin  and  twisted  suture,  which  should 
be  left  in  for  about  four  days.  Union  takes  place  in  a  few  days  ;  but 
until  this  is  firm,  the  new  columna  must  be  properly  supported  with  nar- 
row strips  of  plaster  fixed  to  the  cheek  on  each  side.  No  twisting  of 
this  small  flap  is  required,  as  the  mucous  surface  speedily  becomes  cu- 
taneous, and  vice  oersa.  The  division  in  the  upper  lip  must  l)e  treated 
in  the  same  way  as  an  ordinary  hare-lip,  and  unites  without  difficulty, 
lessening  greatly  the  deformity  in  this  part. 

Ala. — Wlien  one  ala  only  is  deficient,  the  rest  of  the  nose  being  sound, 
one  of  three  processes  ma}'  be  adopted  to  remedy  the  deformity.  1. 
When  a  small  portion  only  of  the  free  border  or  of  the 
tip  has  been  lost,  an  incision  siiould  i)e  made  (Fig.  598) 
across  the  nose,  and  the  remains  of  the  ala  and  a  por- 
tion of  the  nasal  integument  thus  marked  out  dissected 
down,  and  attached  to  the  end  of  the  organ.  In  this 
way  a  very  excellent  result  may  be  obtained. 

2.  If  the  loss  of  substance  be  greater,  a  flap  of  skin, 
of  the  proper  shape  to  restore  the  deformity,  may  be 
raised  from  the  cheek,  applied  to  the  previously  pared 
edges  of  the  part  i-equiring  it,  and  fixed  there  by  a  few 
points  of  fine  suture. 

3.  If  the  loss  of  the  substance  of  the  ala  be  very  con- 
siderable, or  if  it  extend  to  a  i)art  of  the  body  of  the 
nose,  then  it  is  more  efficiently  restored  by  bringing  a     ^^^  g^g  — ocficieu 
long  narrow  flap  from  the  forehead  in  a  way  that  will       cy  of  Aia  of  Nose. 
immediately  be  described.     In  the  majority  of  cases,  the 
destruction  of  the  ala  and  of  the  body  of  the  nose  is  so  considerable, 
that  other  plans,  to  be  presently  described,  are  required  for  the  repair 
of  the  deformity'. 

Entire  Nose For  the  restoration  of  the  entire  nose,  two  pro- 
cedures have  been  employed:  viz.,  1,  the  Tagliacotian  Operation;  2,  the 
Indian  Operation. 

1.  The  Tagliacotian  Operation  consists  in  taking  the  integument 
and  areolar  tissue  required  for  the  repair  of  the  lost  organ  from  the 
inside  of  the  arm.  Here  a  flap  of  sufficient  extent  is  to  be  marked  out 
and  dissected  up  with  its  subjacent  areolar  tissue,  leaving  it  merely 
attached  to  the  limb  by  a  root  at  its  distal  end.  No  attempt  at  fixing 
this  flap  to  the  nose  should  be  made  for  at  least  a  fortnight,  during 
which  time  it  should  be  kept  upon  a  piece  of  wet  lint,  and  allowed  to 
thicken,  granulate,  and  become  vascular,  so  as  to  fit  itself  for  adhesion 
to  the  new  surface  to  which  it  is  to  be  applied.  The  remains  of  the 
deformed  nose  having  then  been  properly  pared  and  the  flap  shaped, 
they  must,  after  all  bleeding  has  ceased,  be  properly  adjusted  and  fixed 
to  one  another  by  points  of  suture.  The  arm  must  then  be  closely 
attached  to  the  head,  so  as  to  be  as  nearly  as  [possible  immovable.  At 
the  end  of  about  ten  days,  when  adhesions  have  taken  place,  the  con- 
necting medium  ma}'  be  cut  across,  and  the  part  left  to  be  supported  by 
the  vitality  which  it  may  gain  from  the  nevv  surface  to  which  it  is  now 
attached.  This  process  is  comparatively  seldom  had  recourse  to,  for 
obvious  reasons.  The  uncertainty  of  maintaining  the  vitality  in  the 
flap,  the  extreme  tediousness  of  the  prolonged  constrained  position  in 
which  it  is  necessary  to  keep  the  patient,  and  the  great  difficulty  of 
guarding  against  movements  of  the  arm,  especially  during  sleep,  and 
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which,  however  slight  and  involuntary,  v/ould  be  sufficient  to  disturb 
union  between  the  opposed  surfaces,  and  occasion  the  failure  of  the  ope- 
ration, have  caused  this  plan  of  procedure  to  fall  into  disuse;  and  it  is 
novv,  I  believe,  universally  abandoned  by  Surgeons  in  this  country, 
having  been  replaced  by  the  more  certain  procedure,  which  will  now  be 
described,  of  borrowing  the  skin  for  the  new  nose  from  the  forehead. 

2.  The  Indian  Operation,  a  knowledge  of  which  was  l)rought  to 
this  country  by  Carpue  in  1814,  is  extremely  successful  in  its  results, 
though  requiring  a  good  deal  of  nicety  for  its  proper  execution.  The 
operative  procedures  required  by  this  raetliod  are  somewhat  complex, 
and  ma}^  conveniently  be  divided  into  three  distinct  periods:  1,  the  Dis- 
section of  the  Flap  from  the  Forehead,  and  its  Attachment  to  its  new 
situation  ;  2,  the  Separation  of  the  Root  of  the  F'lap  where  it  is  turned 
dovvn  from  the  Forehead,  and  the  Formation  of  a  proper  Bridge  to  the 
Nose;  3,  the  Formation  of  the  Columna  Nasi. 

1.  Formation  and  Attachment  of  the  Flap. — In  the  shaping  of 
the  flap,  care  must  be  taken  that  it  is  of  sufficient  size  ;  as  during  the 

after-part  of  the  treatment  it  often 
has  a  tendency  to  shrivel,  and  more 
inconvenience  usually  results  from  its 
not  having  oi'iginally  been  made  large 
enough,  than  the  reverse.  The  size 
adapted  to  the  particular  face  may 
best  be  judged  of  by  moulding  a  thin 
piece  of  gutta-percha  to  tlie  nose, 
then  flattening  it  out  by  dipping  it  in 
hot  water,  and  using  this  as  the  guide 
for  marking  the  outline  of  the  flap 
upon  the  forehead.  This  should  be 
traced  with  tincture  of  iodine,  which 
will  not  be  washed  otf  so  readily  as 
ink  by  the  flow  of  blood,  which  is 
often  rather  free.  This  Hnp  should  be 
of  the  shape  in  Fig.  594,  taking  care 
tliat  it  is  rather  square  at  tlie  angles, 
nnd  not  too  mnch  rounded  off.  The 
size  will  necessaril^'^  vary  according  to  the  character  of  the  countenance, 
and  the  extent  of  loss  that  has  to  be  repaired.  When  the  whole  of  the 
nose  requires  restoration,  it  is  usually  necessary  to  make  it  about  two 
and  a  half  to  three  inches  in  length,  by  about  the  same  in  width  at  the 
broadest  part.  It  may  either  be  taken  from  the  middle  of  the  forehead, 
or  obliquely  from  one  side:  if  the  latter,  the  right  side  is  the  most  con- 
venient. It  must  now  be  dissected  oft"  the  forehead  ;  in  doing  this,  care 
must  be  taken  to  cut  the  flap  as  thick  as  possible,  especially  at  its  root 
between  the  e3'ebrows.  It  must  also  be  but  little  handled,  and,  above 
all,  not  pinched,  either  with  fingers  or  forceps.  The  dissection  should 
be  commenced  at  tlie  root,  so  that  the  outline  may  not  be  obscured  by 
blood;  and  this  part  should  be  left  long,  in  order  to  admit  afterwards 
of  a  very  gradual  and  easy  twist.  In  order  to  facilitate  this,  it  is  also 
desirable  to  make  the  incision  on  the  right  side  a  little  lower  than  that 
on  the  left.  After  the  flap  has  been  raised  throughout  the  whole  of  its 
extent,  a  piece  of  wet  lint  should  be  applied  to  the  forehead,  with  a  view 
of  arresting  the  bleeding,  before  the  next  step  is  taken.  This  consists 
in  paring  the  surface  and  edges  of  the  stump  of  the  nose,  and  removing 
the  integuments  from  it  in  such  a  way  as  to  leave  a  triangular  raw  sur- 
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Fig.  o9o. 
Depressed  Nose. 


—New  Nose,  day  after 
Operation. 


face.  In  doing  this  care  must  be  taken — whilst  a  good  base  of  attach- 
ment is  left — not  to  remove  the  parts  too  widely,  lest  tlie  cheeks,  by 
separating,  have  a  tendency  to  gape  too  much,  and  the  nose  to  become 
flattened  out.  The  integuments  also  should  be  dissected  away  in  sucli 
a  manner  as  to  form  a  deep  groove  shelving  inwards,  so  as  to  receive 
and  hold  the  flap  moi'e  securely  and  with  less  overlapping  of  the  edges. 
The  operation  must  now  be  discontinued  for  a  few  minutes  until  all 
bleeding  lias  ceased,  and  the  cut  surfaces  have  become  glazed  ;  this  point 
is  of  great  importance  in  secur- 
ing direct  adhesion,  and  must  be 
carefulh^  attended  to.  The  bleed- 
ing having  been  arrested  by  ex- 
posure to  the  air,  and  by  tiie 
torsion  rather  than  the  ligature 
of  any  spouting  branch,  the  flap 
from  the  forehead  should  be 
brought  down  by  a  twist  from 
left  to  riglit,  and  attached  by  a 
few  points  of  fine  suture  on  each 
side  to  the  edge  of  the  incision, 
around  the  nasal  aperture.  A 
pledget  of  soft  lint,  moderately 
greased,  should  now  be  gently 
insinuated  under  the  flap,  the 
lower  part  of  the  incision  in  the  forehead  drawn  togetlier  by  a  point  of 
suture,  but  not  so  as  to  constrict  tiie  root  in  any  way,  and  the  rest  of 
the  exposed  surface  covered  with  water-dressing.  The  parts  will  tlien 
l)resent  tlie  appearance  of  Fig.  596,  taken  from  a  patient  of  mine  the  day 
after  the  operation.  Fig.  595  represents  the  deformity  for  which  tlie 
operation  was  performed.  The  patient  should  be  put  to  bed  with  a 
piece  of  soft  lint  laid  over  the  whole  of  the  face,  so  as  to  maintain  its 
temperature;  and,  if  it  be  winter,  he  must  be  i)l:iced  in  a  room  that  is 
kept  well  warm  day  and  night.  Tiie  diet  for  the  first  few  days  should 
be  simple,  but  abundant,  consisting  chiefly  of  nutritious  slops. 

The  dressings  must  not  be  disturbed  for  three  days:  by  this  time,  if 
all  go  well,  the  flap  will  be  found  somewhat  tumid,  warm,  and  sensitive, 
but  i)ale  in  color.  The  plug  in  the  nose  will  now  require  changing,  lest 
it  l)e  rendered  offensive  by  the  discharges;  its  withdrawal  and  the  sub- 
stitution of  another  must  be  done  with  the  greatest  gentleness,  the  Sur- 
geon liearing  in  mind  that  any  undue  pressure  or  traction  may  destroj'- 
adhesions,  and  prove  fatal  to  the  vitality  of  the  flap.  If  tlie  sutures  pro- 
duce no  irritation,  they  may  be  left  in  till  the  fifth  or  sixtli  day,  by 
which  time  the  adhesions  will  be  tolerably  perfect,  and  they  may  with 
safety  be  cut  and  withdrawn.  As  the  adliesions  strengthen  and  the 
vitality  of  the  flap  improves,  it  must  be  elevated  by  putting  underneath 
it  a  larger  plug  of  lint;  for  wiiich,  after  a  time,  may  be  substituted  a 
small  gutta-percha  tube  moulded  to  the  figure  of  the  inside  of  the  nose. 
(Edema  of  a  somewhat  solid  character  is  apt  to  come  on  in  the  flap, 
giving  it  a  white  appearance;  but  this  is  of  little  moment,  and  will 
gradually  subside  as  the  circulation  through  it  becomes  more  actively 
established.  The  flap  gradually  becomes  thicker  and  firmer,  throwing 
out  granulations  from  its  under  surface,  which  eventually  becomes 
clothed  with  mucous  membrane.  Tiie  wound  in  tlie  forehead  must  be 
dressed  like  an  ordinary  ulcer,  and  be  well  touched  with  nitrate  of  silver 
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from  time  to  time,  to  insure  its  contraction.     It  usuall}'  cicatrises  with 
great  readiness,  and  leaves  reinarlcably  little  detbrmit}'. 

2.  Separation  of  the  Root  of  the  Flap — Tins  may  be  done  about 
a  month  after  the  flap  has  been  fashioned,  when  its  vascularity,  through 
its  lateral  adhesions,  will  be  perfected.  The  division  of  the  root  is  best 
done  by  passing  a  narrow-bladed  bistoury  under  the  twist,  and  cutting 
upwards  towards  the  eyebrows,  removing  a  wedge-shaped  portion  of  the 
soft  parts,  so  as  to  make  a  smooth  and  proper  bridge. 

3.  Formation  of  the  Columna  Nasi. — The  addition  of  the  col- 
umna  is  now  oil  that  is  wanted  to  make  tlie  nose  complete.  This  must 
be  made  from  the  upper  lip,  perhaps  at  the  same  time  when  the  bridge 
is  fasliioned;  and  it  may  be  cut  and  fixed  in  the  way  tliat  has  been 
already  described  in  speaking  of  the  restoration  of  this  feature,  the  in- 
terior of  the  apex  of  the  new  nose  having  been  well  pared  to  receive  it. 
The  columna  requires  to  be  well  supported  by  means  of  a  narrow  strip 
of  plaster  passing  from  one  cheek  to  tlie  other,  and  usually  requires  a 
good  deal  of  fashioning  before  it  is  perfect;  indeed,  this  is  the  part  of 
the  opei-ation  that  I  have  found  always  most  troublesome,  and  requiring 
most  attention. 

The  new  nose  must  continue  to  be  supported  from  beneath,  for  some 
months  after  its  formation,  b}-  plugs  of  lint  or  small  gutta-percha  tubes, 
as  it  will  evince  a  great  tendency  to  contract  and  to  alter  in  its  general 
outline  and  shape;  becoming,  if  the  Surgeon  be  not  careful,  either  de- 
pressed or  dumpy,  'flie  sensibility  of  the  new  nose  is  entirely  destroyed 
for  a  time  after  the  division  of  the  bridge ;  but  it  slowly  returns  from 
all  sides,  appearing  first  in  the  neighborhood  of  the  adhesions  between 
it  and  the  cheeks,  then  near  the  columna,  next  in  the  bridge,  and  thus 
the  organ  at  last  has  its  sensation  restored ;  for  tliis,  however,  several 
months  will  usually  be  required,  and  the  part  in  which  it  returns  last  of 
all  is  its  central  portion. 


Fig.  597. — Patient  before  Khinoplastic 
Operation. 


rig.  o98. — Same  Patient  some  months 
after  Operation. 


The  annexed  cuts  (597,  598)  give  a  very  faithful  representation  of  a 
patient  on  whom  1  operated,  before  and  after  the  restoration  of  the  lost 
organ. 

The  success  of  the  case  will  depend  very  greatly  upon  the  minute  at- 
tention which  the  Surgeon  bestows  on  the  details  of  the  operation,  and 
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on  the  care  which  he  takes  in  the  after-treatment.  During  tlie  opera- 
tion, the  chief  points  to  be  attended  to  are,  that  tiie  flap  be  made  of 
suflficient  size,  tliat  all  oozing  have  ceased  before  the  cut  edges  are 
brought  hito  contact,  and  that  no  tension  or  constriction  be  exercised. 
A  principal  source  of  failure  in  tlie  operation,  or  in  the  result  so  far  as 
concerns  the  after- appearance  of  the  patient,  is  gangrene  of  the  flap,  in 
whole  or  in  part,  arising  from  the  root  being  too  narrow  or  too  tightly 
twisted,  or  from  the  flap  being  too  roughly  handled  in  its  dissection. 
So  also,  if  it  be  cut  too  small  and  not  properly  supported  afterwards, 
the  result  will  not  be  very  satisfactory.  Other  accidents  occasionally 
happen;  thus,  erysipelas  may  occur,  destroying  at  once  the  vitality  of 
the  flap,  or  coming  on  at  a  later  period,  and  causing  the  new  nose  to 
slough  under  the  attack  of  inflammation,  which  it  has  not  sufficient 
vitality  to  resist,  as  happened  in  one  of  Liston's  earlier  cases ;  or  the 
new  nose  may  be  destroyed  by  a  return  of  the  lupus  which  proved  de- 
structive to  the  old  one.  Haemorrhage  may  also  occur  from  underneath 
the  flap.  In  the  last  case  operated  on  by  Liston  just  before  his  death, 
and  which  was  comi)leted  by  Morton  at  University  College  Hospital, 
haemorrhage  to  the  extent  of  more  tiian  a  pint  took  place  on  the  ninth 
day,  without  any  evident  cause,  from  under  tiie  flap,  and  could  only  be 
arrested  by  plugging.  Further,  the  operation  is  not  without  its  dan- 
gers. Dieff"enbach  lost  tvvo  patients  out  of  sis  on  whom  he  operated  in 
Paris  ;  their  constitutions  having  probably  been  in  an  unfavorable  state. 

The  operation  as  just  described  will  usually  be  attended  by  very  sat- 
isfactory results.  Of  late  years  some  modifications  have  been  intro- 
duced into  it.  Thus  Langenbeck  recommends  that  the  periosteum  should 
be  dissected  up  from  the  frontal  bone  together  with  the  skin-flap,  in 
order  that,  b}'  the  after-development  of  osseous  tissue,  a  firmer  and 
better  organ  should  be  left.  It  has  been  feared  by  some  Surgeons  that 
the  exposure  of  the  frontal  bone,  by  strip])ing  ofl'  its  periosteum,  would 
probably  be  followed  by  necrosis.  Experience  has,  however,  shown  that 
this  fear  is  groundless,  as,  indeed,  mignt  have  been  inferred  from  analo- 
gous conditions  often  observed  in  injuries  of  the  head,  in  which  large 
portions  of  the  pericranium  may  he  detached  without  the  exposed  bone 
losing  its  vitality.  Bub  it  appears  to  me  that  there  are  more  serious 
objections  to  "Osteo-Rhinoplasty,"  and  that  it  is  an  unnecessary  com- 
plication of  the  operation  to  turn  down  the  pericranium  in  the  nasal 
flap,  for  two  reasons.  First,  the  pericranium  is  very  firmly  attached  to 
the  bone,  and  very  loosely  to  the  integumental  structures,  which  glide 
over  it.  From  the  hone  it  is  not  detached  without  difficulty  and  the 
necessity  of  a  certain  degree  of  scraping,  by  which  its  vitality  is  not 
unlikely  to  be  impaired  to  so  great  a  degree  that  it  would  be  of  no  ser- 
vice as  a  bone-producing  organ  in  the  new  nose,  and  would  not  im- 
probably, when  twisted  down,  slough  away  from  insufficient  vascular 
supply.  Secondly,  even  if  the  pericranial  lining  of  the  new  nose  were 
to  retain  its  hone-producing  ])ower,  it  seems  to  me  that  an  osseous  layer 
inside  that  organ  would  rather  be  a  disadvantage  than  of  service,  and 
would  certainly  expose  it  to  greater  risk  of  fracture  and  other  Injury 
than  if  such  brittle  material  as  a  thiti  shell  of  hjne  did  not  enter  Into 
its  composition. 

The  operation  practised  by  Oilier  appears  to  me  to  be  less  happy  than 
many  of  that  excellent  Surgeon's  suggescions.  It  consists  in  cutting 
down  the  nasal  process  of  the  superior  maxilla,  and  then  bending  It 
across  so  as  to  form  a  kind  of  bridge,  on  which  to  sustain  the  Integu- 
mento-pericranlal  flap  deflected  from  the  forehead.     But  by  doing  this 
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the  lateral  supports  to  the  bridge  of  the  new  nose  are  removed,  and 
necrosis  of  the  bent  or  rather  broken  fi'agment  of  bone,  which  has  actually 
occurred,  is  not  an  unlikely  accident. 

Fistulous  Openings  through  the  Nasal  Bones  leading  into  the 
interior  of  the  nostrils  are  occasionally  met  with.  Such  apertures  as 
these  are,  perha|)s,  best  closed  by  paring  the  edges,  and  then  bringing 
forward  a  flap  of  neighboring  skin  by  the  gliding  operation.  In  some 
cases  of  this  kind,  procedures  may  be  required,  in  which  the  Surgeon 
may  display  much  ingenuity  and  lienefit  his  patient  greatly.  The  cuts 
represent  a  case  many  years  since  under  my  care,  before  and  the  day 
after  operation,  in  which  a  large  aperture  into  the  side  of  the  nose, 
i-esulting  from  necrosis  of  tiie  left  nasal  bone  cousequent  on  scarlatina 
(Fig.  599),  was  successfully  closed  by  a  flap  of  skin  taken  from  the  fore- 
head b^'  the  twisting  process  (Fig.  600;.  The  patient,  who  was  a  child 
at  the  time  of  the  operation,  has  since  grown  into  a  comely  woman, 
presenting  scarcely  a  trace  of  the  operation. 


Fig.  599. — Opening  into  Anterior  Nares. 


Fig.  600. — Opening  into  Anterior  Naros 
closed  by  Operation. 


Operation  for  Depressed  Nose. — Sometimes  the  nose  is  depressed 
and  flattened  in  consequence  of  the  loss  of  the  cartilages,  vomer,  and 
septum,  though  the  external  parts  remain  entire.  DieH'enbacii  has  pro- 
posed a  plan  for  raising  it  by  slitting  it  longitudinally  into  three  pieces; 
dissecting  the  lateral  slips  from  the  osseous  attachments;  pai'ing  the 
edges  to  sucii  an  extent  that  they  overlap,  and  stitching  them  together; 
then  bringing  the  whole  organ  forwards  by  pushing  long  hare-lip  pins 
aci'oss  its  base,  so  as  to  elevate  and  narrow  its  attachments,  which  are 
l)rought  more  into  the  mesial  line.  Fergusson  has  improved  this  pro- 
cedure b}^  not  slitting  the  nose  down,  l)ut  dissecting  it  away  iroin  the 
bones  from  within  the  nostril,  and  then  ])nshing  long  steel-pointed  silver 
needles  across  from  cheek  to  cheek,  and  twisting  their  ends  over  per- 
forated pieces  of  sole-leatlier,  through  which  they  had  previously  been 
passed,  thus  bringing  the  whole  organ  bodily  forwards.  The  columna 
is  next  fashioned  in  the  way  which  has  already  been  described  ;  and  the 
nose  is  completed. 


HARE-LIP. 
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Hare-lip. — By  hare-lip  is  meant  a  congenital  perpendicular  fissure 
or  fissures  through  the  upper  lip,  the  result  of  an  arrest  of  development. 
The  condition  thus  produced  in  man  is,  according  to  Geoffroy  St.  Hilaire, 
not  analogous  to  what  is  met  with  in  the  hare,  but  to  that  which  occurs 
in  animals  of  a  lower  grade  of  organisation — in  Hshes.  Tlie  arrest  of 
development  takes  place  at  the  outer  border  of  the  intermaxillary  bones, 
and  is  usually  associated  with  a  certain  amount  of  disunion  or  malfor- 
mation at  the  line  of  junction  between  these  and  the  superior  maxillary 
bones.  When  the  arrest  of  development  takes  place  on  one  side  only, 
the  hare  lip  is  said  to  be  Single  (Fig.  601).  In  it  tiie  mesial  side  of  the 
gap  is  usuall}^  rounded  ;  the  outer  edge  is  flattened ;  and  the  fraenum  at 
the  angle  is  long  and  subcutaneous.  It  most  frequently,  so  far  as  I  have 
observed,  occurs  upon  the  left  side.  Not  unfrequently  there  is  a  fissure 
on  each  side  of  the  mesial  line;  and  then  the  hare-lip  is  said  to  be 
Double  (Figs.  602.  603).  When  double,  the  fissure  is  deeper  on  one 
side  than  on  the  other,  and  usually  extends  into  the  nostril,  and  is  asso- 


Fig.  602.— Ordinary  Double 
Hare-lip. 


Fig;.  603.— Ordinary  Double 
Hare-lip.     Side  View. 


Fig.  601. — Single  Hare-lip. 

ciated  with  cleft  palate ; 
though  sometimes  it  stops 
short  of  this.  In  these 
cases  the  nose  is  usually 
flattened    and     expanded, 

and  between  the  fissures  there  is  always  a  central 
or  medium  lobule,  consisting  of  the  intermaxillary 
bones  in  a  rudimentary  condition;  to  tliis  a  tri- 
angular labial  nodule  is  commonly  attached.  In 
many  cases  this  is  pushed  forwards,  and  tilted  on 
its  base,  so  that  tiie  alveolar  border  projects  forwards.  Sometimes  the 
projection  is  so  considerable  that  it  is  attached  to  the  tip  of  the  nose. 

Median  fissure  is  so  rare  that  there  are  scarcely  any  authentic 
cases  of  it  in  the  records  of  surgery.  Delahaye, 
however,  mentions  one  instance  of  mesial  fissure 
of  the  upper  lip  with  two  lateral  fissures,  and 
Nicati  has  described  one  in  the  lower  lip,  the 
only  case  of  the  kind  that  I  have  met  with  on 
record. 

The  cleft  in  hare-lip  corresponds  to  the  line  of 
junction  between  the  embryonic  intermaxillary 
bones  and  the  superior  maxilla.  The  fissure, 
wlien  single,  nja_y  be  confined  to  the  lip;  but 
in  the  majority  of  cases  it  extends  to  the  alve- 
olus of  the  upper  jaw,  giving  rise  to  a  deep 
notch  between  tlie  outer  incisor  and  the  canine        ^'=-  eoi.-siieietoa  of  jaw 

., ,  f-fr,  •,•111         ,1         ^  •        •  in   Double   Hare-lip,   and  Cleft 

tooth.     When   it  is  double,  the  tour  incisors,     Paiate 
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usually  imperfectly  and  irregiilaily  developed,  are  included  in  the  cen- 
tral intermaxillary  tubercle.  Meckel  and  Nicati  have  described  a  rare 
form  of  hare-lip,  in  which  the  fissure  corresponds  to  the  line  of  junction 
between  the  central  and  lateral  incisors.  In  many  cases  tlie  fissure 
extends  back  into  the  palate  ;  tiiis  more  frequently  happens  when  the 
liare-lip  is  double,  and  in  these  eases  every  variety  of  palatal  deformity 
is  met  with  (Fig.  604). 

Age  for  Operation — The  cure  of  hare-lip  can  only  be  effected  by  a 
propeily  conducted  operation.  In  the  performance  of  this,  the  first  point 
that  lias  to  be  determined  is  the  age  at  which  it  should  be  done.  On 
this  there  has  been,  and  is  still,  a  good  deal  of  difference  of  opinion. 
Surgeons  generally  are,  however,  I  think,  agreed  that  it  is  better  not  to 
perform  the  operation  during  dentition  ;  at  all  events  not  during  the 
cutting  of  the  incisor  teeth,  when  there  is  much  local  excitement  and 
general  irritability  of  the  nervous  system  ;  but  they  are  not  agreed  as 
to  whether  it  should  be  done  before  or  after  dentition.  In  support  of 
the  opinion  that  it  is  more  prudent  to  wait  until  after  this  period,  it  is 
alleged  that  very  young  infants  are  especially  liable  to  convulsions;  that 
the  performance  of  operations  on  them  is  troublesome;  and  that  it  in- 
terferes with  suckling.  These  statements,  however,  are  not  carried  out 
by  what  we  meet  with  in  practice.  There  is  no  evidence  to  show  that 
there  is  any  danger  in  operating  during  early  infancy;  on  the  contrar}', 
ver3'  young  cliildren,  those  but  a  few  weeks  or  months  old,  bear  opera- 
tions remarkably  well.  I  have  repeatedly  operated  at  these  tender  ages, 
not  only  for  hare-lip,  but  for  hernia,  the  removal  of  tumors  and  nsievi, 
the  division  of  tendons,  &c.,  and  have  never  seen  any  bad  result  follow. 
Besides  this,  the  performance  of  the  operation  is  easier  at  a  very  early 
age  than  when  the  child  has  reached  its  first  or  second  year;  when,  its 
intelligence  being  more  developed,  it  knows  what  it  has  to  suffer,  and 
screams  and  struggles  more  than  a  very  young  infant  does,  whenever  it 
sees  the  Surgeon,  or  when  he  makes  an  attempt  to  examine  the  wound 
or  dressings.  After  the  operation,  also,  the  child  will,  when  young,  take 
to  the  breast  without  difficulty  and  with  the  greatest  avidity.  Tlie  act 
of  suction  is  advantageous,  as  in  it  the  sides  of  the  incision  are  more 
closely  compressed  and  brought  together.  At  very  early  ages,  union  of 
the  wound  takes  place  with  great  readiness  and  solidity;  and,  as  no  time 
has  been  given  for  the  rest  of  the  features  to  become  distorted,  there 
will  not  be  that  permanent  flattening  and  deformity  of  the  face  which  is 
apt  to  continue  after  the  hare-lip  is  cured,  if  the  operation  be  deferred 
to  a  more  advanced  age.  For  these  various  reasons  I  agi-ee  with  Dubois, 
Fergusson,  and  Butcher,  that  the  operation  had  best  be  performed  early  ; 
if  possible,  at  about  the  sixth  week  after  birth,  or  from  that  to  the  third 
month,  which  may,  I  think,  be  considered  the  time  of  election  for  this 
procedure.  At  this  time  the  vitality  of  the  child  is  good,  and  the  tissues 
are  not  so  lacerable  as  at  an  earlier  age.  The  operation  may  safely  be 
performed  at  a  much  earlier  period  in  single  than  in  double  hare-lip;  and 
the  greater  the  deformit3',  the  more  marked  the  intermaxillary  projection, 
the  wiser  will  it  be  to  defer  operation,  which  not  only  becomes  increas- 
ingly severe  with  the  extent  of  the  deformity,  but  after  the  performance 
of  which  the  traction  on  the  pins  becomes  too  great  for  the  tender  tis- 
sues to  sustain.  Should  circumstances  require  it,  however,  the  operation 
might  be  done  at  a  much  earlier  period  than  that  advised  above.  Thus, 
at  the  urgent  solicitations  of  the  parents,  I  have  performed  it  within  the 
first  twenty-four  hours  after  birth,  and  several  times  during  the  first 
week.     But  in  these  ver^'^  early  days  of  life  the  operation  is  not  without 
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danger;  the  vitality  of  tlie  child  is  often  feeble,  it  suffers  greatly  from 
the  loss  of  even  a  very  small  quantity  of  blood,  and  the  tissues  are  so 
lacerable  that  there  is  great  danger  of  the  pins  or  stitches  cutting  out. 
I  would  therefore  not  advise  its  performance  then. 

It  is  scarcely  necessary  to  observe  that,  as  union  by  the  first  intention 
is  aimed  at,  the  operation  shouM  not  be  undertaken  unless  the  health  be 
good  ;  and  certainly  not  if  the  child,  at  whatever  age,  have  but  recently 
recovered  from  measles,  scarlet  fever,  or  other  infantile  disease. 

Operation  for  Hare-lip. — In  the  treatment  of  hare-lip,  there  are 
three  main  objects  to  be  kept  in  view:  1.  The  procuring  of  Union  by 
the  Direct  Adhesion  of  the  cut  edges  of  the  fissure;  2.  The  Prevention, 
as  far  as  possible,  of  Deformity  during  the  process  of  union  ;  and  3.  The 
Avoidance  of  all  Traction  on  the  line  of  incision  that  may  interfere  with 
these  results. 

These  principles  of  treatment  are  carried  out  by  paring  the  edges  of 
the  fissure  freely,  bringing  them  together  by  means  of  the  twisted  or 
interrupted  suture,  and  taking  off  all  tension  by  means  of  strips  of 
plaster  and  the  cheek-compressor.  But  the  details  of  the  treatment  vary 
so  much,  according  as  the  fissure  is  single  or  double,  or  complicated  by 
more  or  less  projection  of  the  intermaxillary  portions,  that  the  steps  of 
each  operation  require  to  be  separately  described. 

Single  Hare-lip The  operation  for  single  hare-lip  is  performed  in 

the  following  way.  The  child  having  been  well  pinned  in  a  jack-towel 
that  swathes  it  tightly,  the  Surgeon,  sitting  down, 
places  his  feet  on  a  stool  so  as  to  raise  them  ;  and, 
covering  his  knees  with  a  piece  of  tarpaulin,  holds 
the  child's  head  firmly  between  them.  The  l>leeding 
from  the  coronary  artery  of  the  lip  ma}^  be  arrested, 
either  by  an  assistant  or  the  Surgeon  grasping  the 
lip  between  the  forefinger  and  thumb,  or  by  compres- 
sing the  lip  with  the  little  contrivance  here  figured, 
which  consists  of  an  ordinary  ring-foi'ceps  converted 
into  a  compressor  by  having  a  vulcanised  India-rub- 
ber ring  slipped  over  the  handles.  This  little  con- 
trivance will  be  found  to  be  invaluable  in  manj'^  ope- 
rations about  the  face  and  jaws.  The  lower  this  ring 
is  drawn  down,  t!ie  tighter  will  the  forceps  grip.  Tlie 
Surgeon  first  freely  divides  the  frtennm  and  all  mem- 
branous connections  between  the  angle  of  the  cleft 
and  the  gum  of  the  upper  jaw,  and  then,  putting  the 
lip  on  the  stretch  by  seizing  the  extreme  edge  of  the 
cleft  with  a  pair  of  artery-forceps  or  a  tenaculum,  he 
pares  the  edges  of  the  cleft  by  transfixion  with  a 
narrow-bladed  bistoury,  or  fine  scalpel,  from  above 
downwards,  first  on  one  side,  then  on  the  other; 
taking  care  that  the  incisions  unite  neatly  and  cleanly  above  the  upper 
angle  of  the  fissure,  which  must  be  well  cat  out ;  and  that  tiiey  extend 
suflSciently  far  outwards  to  cut  away  the  rounded  portion  of  the  pro- 
labiura  which  forms  the  side  of  the  base  of  the' fissure.  Care  should  be 
taken  that  enough  is  cut  awa}^ ;  there  is  more  danger  usually  of  taking 
too  little  than  too  much. 

In  single  hare-lip,  where  the  lips  are  very  lax,  the  incisions  may  be 
straight;  but  if  tlie  gap  be  wide  and  the  tissue  deficient,  or  in  double 
hare-lip,  they  should  be  somewhat  concave  inwards:  in  this  way  there  is 
less  likelihood  of  an  unseemly  notch  being  left  (Fig.  608). 


Fig.  60.5. — Elastic  Com- 
pressor applied  over 
Coronary  Artery. 
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Fine  hare-lip  pins,  made  of  soft  iron  wire,  with  steel  points,  should 
then  be  deeplj^  introduced  tlirongh  the  lip  from  one  side  of  the  fissure 
to  the  otlier.  The  pins  should  be  entered  at  about  a  quarter  of  an  inch 
from  the  pared  edge  on  one  side,  and  bi'ought  out  at  a  corresponding 
point  on  the  other ;  care  being  taken  that,  tliough  they  are  passed  deeply, 
the  mucous  membrane  is  not  transfixed  :  if  it  be,  it  will  l)e  doubled  into 
the  wound,  and  thus  interfere  with  union.  Two  pins  are  usuall}'^  re- 
quired ;  if  the  child  be  some  3'ears  old,  and  the  fissure  very  long,  three 
may  be  used.  The  lower  pin  should  be  introduced  first  underneath  or 
through  the  cut  labial  artery,  in  such  a  way  that  its  pressure  may  stop 
the  bleeding  from  this  vessel,  which  is  often  rather  free:  in  passing  this 
])in,  great  care  should  be  taken  to  bring  the  opposite  sides  of  the  fissure 
well  into  contact,  so  as  to  be  on  a  level  below,  that  no  irregularity  may 
be  left  in  the  prolabium.  The  twisted  suture  is  then  applied  in  the  usual 
way  (Fig.  606),  first  round  the  lower  pin,  and  then  round  the  upper  one 
(separate  threads,  however,  being  used  for  each) ;  and  lastly,  the  two  are 
united  by  a  few  cross  turns,  so  as  to  press  down  and  support  the  whole 
length  of  the  fissure  (Fig.  607).     In  applying  the  twisted  sutures  the 


Fig.  606.— Application  of  Twisted  Snture.  Fig.  607.— Application  of  Pins  and 

Sutures  in  Hare-lip. 

Surgeon  must  be  cai'eful,  whilst  drawing  the  edges  closely  into  apposi- 
tion, not  to  apply  the  thi-eads  too  tiglitly,  lest  sloughing  result;  and  in 
crossing  them  from  one  pin  to  the  other,  great  caution  must  be  used  not 
to  draw  the  two  pins  together  horizontally,  lest  puckering  of  the  line  of 
union  take  place.  The  pins  are  then  cut  short,  the  whole  is  coated  with 
a  layer  of  collodion,  and  a  piece  of  plaster  is  put  under  the  ends  of  the 
pins  to  prevent  e.xcoriation  of  the  skin.  In  addition  to  the  pins  and 
twisted  suture,  I  invariably  introduce  one  point  of  interrupted  suture  • 
through  the  mucous  membrane  of  the  lower  part  of  the  fissure,  just  inside 
the  mouth  ;  and  I  look  upon  this  as  of  great  consequence  in  order  to 
prevent  the  notching,  which  is  otherwise  very  apt  to  occur,  in  conse- 
quence of  that  portion  of  the  incision  between  the  lower  pin  and  the  edge 
of  the  lip  being  kept  open  by  the  child  in  sucking,  or  protruding  its 
tongue  against  it.  At  the  end  of  from  12  to  96  hours,  according  to  the 
age  of  the  child,  the  pin  should  be  withdrawn,  or  it  may  be  removed  by 
pushing  it  through  the  lip  by  a  gentle  rotatory  movement,  in  such  a  way 
that  the  cut  end  does  not  tear  or  lacerate  the  aperture  in  the  lip.  The 
threads,  matted  together  with  exudation  and  a  little  blood,  form  a  good 
crust,  which  may  be  left  on  for  two  or  three  days  longer,  and  then  al- 
lowed to  separate  of  itself;  the  less  any  crusts  that  form  over  the  line 
of  incision  are  interfered  with,  the  better  will  usually  be  the  result.  The 
lip  may,  if  thought  desirable,  be  supported  by  a  strip  of  adhesive  plas- 
ter, which  should,  indeed,  be  continued  for  about  a  fortnight  al'ter  the 
operation,  so  as  to  prevent  stretching  of  the  cicatrix  and  notching  of  its 
lower  part.  The  point  of  interrupted  suture  may  be  left  in  for  about  four 
days.     It  sometimes,  though  rarely,  happens  in  single  hare-lip  that  the 
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Fig.    60S.— Hare-lip  :    Spring 
Cheek-Compressor. 


intermaxillary  portion  is  so  large  and  projecting, 
that  there  is  difliciilty  in  bringing  thelateml  seg- 
ments together  over  it.  Should  this  be  the  case, 
the  better  plan  is  to  notch  it  at  its  alveolar  border 
on  the  side  that  is  not  fissured,  and  then  to  break 
it  back  so  as  to  remove  all  projection.  If  the  fis- 
sure be  wide,  and  the  child  restless,  so  that  there 
is  danger  of  the  parts  being  dragged  upon  during 
its  screaming  or  crying,  it  is  a  very  good  plan  to 
apply  the  si)ring  cheek-compressor,  invented  by 
Hainsb3^,  here  represented  slack  (Fig.  608).  In- 
deed, whenever  obtainable,  this  excellent  contri- 
vance should  be  employed.  Its  use  adds  greatly 
to  the  success  of  the  operation. 

Double  Hare-lip The  operation  for  double  hare-lip  is  performed 

on  the  same  principle  as  that  for  the  single  form  of  the  disease,  viz.,  of 
procuring  union  by  adhesion  between  the  opposite  surfaces.  The  dif- 
ference in  the  operations  consists  chiefly  in  deal- 
ing with  the  intermediate  portion  of  the  lip  and 
alveolus  (Fig.  609).  The  management  of  the 
intermaxillary  process  must  vary  according  to 
its  size  and  degree  of  projection.  If  it  be  small 
and  rudimentary,  or  fixed  to  the  tip  of  the  nose, 
as  in  Fig.  610,  it  should  be  cut  oflT  with  bone- 
nippers,  as  it  would  prevent  the  lateral  segments 
from  coming  into  proper  apposition.  Most  com- 
monly, when  this  is  done,  there  is  free  and  even 
dangerous  bleeding  from  a  dental  artery  deep 
in  the  bone,  which  may  require  to  be  touched 
with  a  red-hot  needle  or  wire  before  the  hemor- 
rhage from  it  will  cease.  If  the  central  inter- 
maxillary portion  be  large  and  projecting,  it 
may  be  bent  or  broken  back  by  strong  forceps 
covered  wiih  vulcanised  India-rubber.  Fergus- 
son  has,  however,  pointed  out  that  if  this  be 
done  the  incisor  teeth  contained  in  the  inter- 
maxillary portion  will,  if  they  develope  at  all, 
project  backwards  into  the  roof  of  tlie  mouth, 
as  the  bone  is  not  puslied  into  its  normal  situa- 
tion, but  rather  rotated  on  its  transverse  axis, 
the  slender  neck  attaching  it  to  the  vomer  being 
bent  upon  itself.  He  is  of  opinion  therefore 
that  in  all  cases  it  is  better  to  remove  the  bone 
than  to  attempt  to  force  or  bend  it  into  a  new  position.  If  it  be  large 
and  not  projecting,  the  soft  parts  should  be  well  pared  on  each  side, 
and  transfixed  b}^  the  hare-lip  pins,  and  thus  be  interposed  betvveen  and 
united  to  the  pared  lateral  surfaces;  indeed,  it  is  always  advisable  not 
to  remove  this,  unless  it  be  awkwardly  situated,  as  in  Fig.  611.  When 
it  is  left,  though  the  union  may  not  appear  quite  so  perfect  and  uniform 
as  it  would  if  the  lateral  halves  had  been  directly  united,  yet  eventuall}' 
the  case  will  turn  out  better;  tlie  central  portion  becoming  developed, 
and  forming  the  natural  mesial  projection  of  the  lip,  which  is  lost  wiien 
the  lateral  halves  are  directly  united.  Butcher  has  invented  some  very 
simple  and  ingenious  forceps  for  the  partial  section  and  bending  back 
of  the  intermaxillary  process.     In  some  of  these  cases  great  nicety  is 


Fig.  601.  —  OperatioQ  I'oi- 
Double  Hare-lip.  Right  Mde 
of  Lip  drawn  down  by  Sprinir- 
hook  Forceps ;  long  narrow 
Knife  entered  at  angle  :  dot- 
ted line  shows  direction  of 
the  incisions. 
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required  in  planning  tlie  incisions,  and  in  the  introduction  of  the  su- 
tures. The  central  portion  is  most  advantageously  pared  in  a  some- 
what concave  manner,  so  that  the  freshly  cut  edges  of  tlie  lateral  halves 
are  received  into  and  more  accurately  fitted  upon  it.     Should,  as  often 


Fig.  610.— Double  Hare-lip  :  Inter- 
maxillary Portion  fixed  to  Nose. 


Fig.  611  — Double   Hare-lip:  Projecting  Inter- 
maxillary Portion. 


happens  in  single  as  well  as  in  double  hare-lip,  one  of  the  lateral  seg- 
ments be  tied  down  to  the  gum  and  alveolus  by  a  doubling  of  mucous 
membrane,  this  must  be  freely  divided,  and  the  portion  of  lip,  with  per- 
haps the  corresponding  ala  of  the  nose,  freely  dissected  up  from  the 
osseous  structures,  so  as  to  admit  of  its  being  moved  forwards  without 
too  much  traction  being  put  upon  it. 

In  those  cases  in  which  the  intermaxillary  portion  is  projecting,  and 
attached  to  and  fused  with  the  columna  of  the  nose,  as  in  Figs.  610  and 
611,  I  have  performed  the  following  operation  with  great  success. 

1.  The  triangular  flap  of  skin  covering  the  intermaxillary  portion  is 
dissected  up  as  thick  as  possible.  2.  The  intermaxillary  process  is  then 
cut  away  at  its  root,  which  is  small  and  pedunculated,  witli  a  pair  of  scis- 
sors. 3.  The  edges  of  the  lateral  fissures  are  tiien  pared  in  the  usual 
way.  4.  The  free  lower  margins  of  the  pared  edges  are  brouglit 
together  by  one  hare-lip  pin  and  twisted  suture.  5.  The  leaf-shaped 
flap  is  then  laid  down  in  the  triangular  hollow  left  above  tlie  pin,  and 
retained  there  by  one  or  two  points  of  silver  suture  on  each  side,  the 
gap  being  thus  completely  filled  up  hy  it. 

Treatment  by  Simple  Suture During  several  years  I  was  in 

the  habit  of  treating  hare-lip  of  all  kinds,  double  as  well  as  single,  with 
the  simple  interrui)ted  suture  alone,  witiiout  using  any  pins.  I  have  in 
this  way  treated  most  successfully  many  cases  in  children,  whose  ages 
have  varied  from  a  few  da3^s  to  four  years,  with  most  satisfactory  re- 
sults, and  with  less  marking  of  the  lip  than  I  have  ever  seen  attend 
union  by  means  of  the  twisted  suture.  I  prefer  the  simple  to  the 
twisted  suture  as  being  equally  safe,  more  simple,  and  followed  b}^  less 
scarring  of  the  lip,  provided  tiie  case  be  not  too  complicated,  nor  asso- 
ciated with  very  wide  fissure  in  the  palate,  or  with  great  i)rojection  of 
the  intermaxillary  bones.  In  these  circumstances,  the  pins  should  be 
preferred. 

When  the  fissure  is  single,  the  edges,  having  been  pared  in  the  usual 
way,  should  be  brought  together  by  two  points  of  suture;  the  first 
passed  deeply  near  the  free  edge,  and  in  such  a  way  as  to  compress  the 
cut  coronary  artery ;  the  other  nearer  the  nasal  angle.  These  sutures 
should  be  of  thick  well-waxed  dentist's  twist  that  will  not  cut  out  too 
readily,  or,  what  is  better,  of  silver  wire.     A  point  of  fine  interrupted 
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suture  should  then  be  inserted  through  the  mucous  membrane  inside 
the  lip.  The  tip  may  then  be  su[;porte<l  by  two  narrow  strips  of  plaster, 
one  placed  between  the  sutures,  the  other  between  the  upper  suture  and 
the  nose.  On  the  third  day  tlie  upper  suture  should  be  taken  out,  but 
the  lower  one  may  be  left  in  for  a  day  or  two  longer,  when  it  and  the 
one  through  the  mucous  membrane  may  be  removed  together,  unless  the 
latter  have  already'  cut  its  way  out.  If  silver  wire  sutures  be  used,  they 
may  be  left  in  for  six  or  seven  days  without  producing  irritation.  The 
lip  must  then  be  supported  for  a  few  days  with  a  strip  of  plaster. 

In  the  case  of  double  hare-lip  the  same  plan  is  to  be  adopted,  first  on 
one  side,  then  on  tlie  other;  but  liere,  as  the  gaps  are  wider,  and  the  ten- 
sion, more  particularly  when  the  intermaxillarj'^  prominence  is  very  pro- 
jecting, is  apt  to  be  considerable,  it  is  necessary  to  support  the  cheeks, 
and  thus  to  prevent  undue  traction  on  the  stitches,  by  means  of  the 
cheek-compressor  (Fig.  607).  In  this  wa^;-  all  risk  of  the  stitches  cutting 
out  before  union  is  completed  is  avoided;  and  excellent  and  solid  union 
will  speedily  be  obtained  even  in  cases  of  double  hare-lip,  with  some 
intermaxillary  projection  and  fissured  palate. 

The  operation  occasionally  fails.  The  probability  of  the  occurrence 
of  such  an  untoward  event  is,  however,  greatly  diminished  by  the  use  of 
the  cheek-compressor.  It  may,  however,  happen  either  in  consequence 
of  the  child's  health  being  in  an  unsatisfactory  state,  so  as  to  prevent 
union  by  the  first  intention  ;  or  in  consequence  of  tiie  pins  having  been 
withdrawn  too  early,  before  secure  cohesion  has  been  effected.  In  such 
circumstances  as  these,  an  attempt  miglit  be  made  to  unite  the  granu- 
lating edges  by  the  re-introduction  of  the  pins  or  sutures,  and  by  firmly 
fixing  the  lip  by  means  of  the  cheek-compressor.  Such  attempts,  how- 
ever, rarely  succeed  ;  should  they  not  do  so,  it  will  usuall\'  be  found 
most  prudent  to  wait  at  least  a  month  before  taking  any  further  steps, 
and  then  to  pare  the  edges  afresli  and  repeat  the  original  operation. 

Congenital  Transverse  Fissures  of  the  Cheeks,  extending  from 
the  angle  of  the  mouth  to  the  anterior  border  of  the  masseter  or  up 
towards  the  malar  bone,  are  occasionally  met  with,  and  have  been  spe- 
cially described  by  Klein  and  Nicati.  In  these  malformations,  Avhich 
are  of  extremely  rare  occurrence,  the  ear  on  the  aflfected  side  is  imper- 
fectly developed.  As  has  been  observed  b}'  Fei'gusson,  the  tragus  is 
detached  from  the  auricle,  and  is  fixed  to  the  cheek,  where  it  forms  a 
small  lobulated  appendage.  Tiiis  external  ear  generally  is  malformed, 
the  helix  being  twisted  and  curled  inwards.  These  malformations 
require  to  be  treated  on  exactly  the  same  principles,  and  with  the  same 
attention  to  details,  as  hare-lip  ;  union  between  tlie  pared  edges  being 
effected  by  means  of  hare-lip  pins  and  the  twisted  suture. 

Cheiloplasty. — Simple  plastic  operations  are  commonly  practised  on 
the  lower  lip  for  the  removal  of  cancroid  disease,  by  cutting  out  a  V- 
shaped  piece  of  the  lip,  including  the  whole  diseased  structure,  and  then 
bringing  together  the  opposite  sides  of  the  incision  by  hare-lip  pins. 
These  operations  have  alread.y  been  described  and  figured  at  p.  393,  Vol. 
II.  We  shall  consider  here  those  cases  in  which  it  becomes  necessary 
to  repair  more  or  less  extensive  loss  of  substance  in  the  labial  struc- 
tures. The  restoration  of  a  portion  of  the  lip  that  has  been  destroyed 
by  accident  or  disease,  is  not  so  readily  effected  as  that  of  the  nose  ;  yet 
a  good  deal  may  be  done  to  remove  the  deformity.  The  plan  originally 
introduced  by  Chopart  consists,  when  it  is  tiie  lower  lip  tliat  is  de- 
formed, in  carrying  an  incision  from  behind  the  lower  jaw  down  to  the 
hyoid  bone,  so  that  a  square  flap  ma}-  result,  which  is  detached  from 
above  downwards.     Tiiis  flap  is  then  brought  up,  and  fixed  to  the  pared 
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edges  of  the  remaining  portion  of  the  lip  1)3'  points  of  suture  ;  the  head 
being  kept  proi)erly  inclined,  in  order  to  prevent  undue  tension.  After 
sufficient  union  has  taken  place  to  preserve  the  vitality  of  tlie  flap,  its 
lower  attachment  may  be  divided.  The  flap  siionld,  if  possible,  not  be 
twisted,  though  it  is  not  always  practicable  to  avoid  this.  This  opera- 
tion is  not  usuall}'  very  satisfactory  in  its  results,  as  the  new  flap  is  apt 
to  become  oedematous  and  inverted  at  the  edge,  or  tlie  flow  of  saliva  may 
interfere  with  proper  nnion.  In  those  cases  in  which  tiie  greater  portion 
of  the  lower  lip  lias  been  excised  for  cancerous  disease  affecting  its  upper 
margin,  tlie  most  successful  procedure  for  the  restoration  of  the  defor- 
mity consists  in  a  modification  of  the  plan  recommended  by  Serres ;  and 
from  this  I  have  derived  excellent  results,  as  in  the  case  which  is  here 
represented  (Fig  612).  The  object  of  the  operation  is  to  raise  the  lower 
lip  to  a  level  with  the  incisor  teeth.  An  incision,  about  three-quarters 
of  an  inch  in  length,  is  made  directly  outwards  from  the  angle  of  the 
mouth,  on  each  side,  into  tlie  cheek ;  from  the  extremity  of  this,  a  cut  is 
carried  obliquel3'  downwards  on  to  the  upper  margin  of  the  lower  lip,  so 


Fig.  612. — Lines  of  Incision  in  Cheiloplasty. 


Pig.  613. — Incisions  and  Sutures  in  Cheiloplasty. 


as  to  incise  the  included  triangular  piece  ;  the  lower  lip  is  then  dissected 
away  from  the  jaw,  from  the  inside  of  the  mouth,  and  a  V-shaped  piece 
is  taken  out  of  its  centre.  By  means  of  a  hare-lip  pin  on  each  side,  and 
a  point  of  suture,  the  incisions  in  the  angle  of  the  mouth  are  brought 
accurately  together;  and  in  the  same  way  the  vertical  one,  in  the  centre, 
is  united  (Fig.  613).  In  this  way  the  whole  of  the  lower  lip  is  raised, 
and  brought  more  forwards.  If  care  have  been  taken  in  removing  the 
cancer  from  the  edge  of  the  lip,  to  leave  the  mucous  membrane  rather 
long  (which  may  always  be  done,  as  the  skin  is  affected  to  a  greater 
extent  than  it),  a  good  prolabium  may  be  formed,  and  the  restoration 
effected  with  but  little  deformity.  Care  must  be  taken  to  prevent  union 
from  occurring  l)etween  the  inside  of  the  lower  lip  and  the  gum,  by  tlie 
interposition  of  a  strip  of  oiled  lint. 

Buchanan,  of  Glasgow,  as  far  back  as  1841,  published  an  account  of  a 
method  for  restoring  the  lower  lip  when  affected  by  extensive  cancerous 
disease,  which  leaves  most  satisfactory  results.  The  accompanying 
figures  illustrate  the  kind  of  case  in  which  Buchanan's  operation  is 
applicable,  the  lines  of  incision  required,  and  the  nppearance  presented 
by  the  chin  and  lip  after  the  disease  has  been  removed,  and  the  flaps 
brought  into  proper  apposition. 

The  steps  of  the  operation  arc  simple,  and  the  result  is  excellent. 

The  diseased  part  of  the  lower  lip  is  first  removed  by  an  elliptical  inci- 
sion (Fig.  614,  AB  a).  An  incision,  b  o,  is  then  carried  downwards  and 
outwards  on  each  side  of  the  chin;  and  another  incision,  c  D,  upwards 
and  outwards  parallel  to,  and  corresponding  in  length  to,  a  b.  The 
flaps  formed  by  these  incisions  are  represented  in  Fig.  615.  The^-  are 
detached  from  their  subjacent  connections;  and  the  whole  is  raised 
upwards,  so  that  the  original  elliptical  incision  comes  into  a  horizontal 
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line,  and  is  made  to  constitute  the  margin  of  the  new  lip  ;  tlie  secondary 
incisions  under  the  jaw  coming  together  in  a  vertical  direction,  in  wiiich 
tliey  are  retained  by  twisted  and  interrupted  sutures  (Fig.  6lfi). 


Fig.  614.  Fi^'.  615.  Fig.  6iti. 

Buchanan's  Operation  for  the  Restoration  of  the  Lower  Lip. 

Syme  recommended  a  somewhat  different  mode  of  operating.  Instead 
of  making  the  incisions  c  d,  he  carried  those  marked  b  c  onwards  for 
some  distance  in  a  direction  curving  downwards  and  outvvards,  so  that 
they  terminated  below  the  angles  of  the  jaw.  The  flaps  so  formed  were 
raised  and  united  in  the  middle  line,  as  in  Buchanan's  operation,  the  y\- 
sliaped  portion  of  skin  above  the  chin  serving  to  maintain  them  in  posi- 
tion and  prevent  their  sliding  downwards.  The  long  curved  incisions 
enabled  this  to  be  done  by  merely  stretching  the  convex  edges  of  the 
flaps,  without  suflrtciently  displacing  them  to  prevent  their  readily  meet- 
ing the  concave  edges  of  intervening  skin,  and  being  united  to  them  by 
sutures.  No  surface  was  therefore  left  to  granulate,  and  the  whole  wound 
has  healed  by  the  first  intention. 


PLASTIC  SURGERY  OP  THE  PALATE. 

Various  degrees  of  congenital  deformity  may  occur  in  the  palate  and 
uvula:  thus  the  uvula  alone  may  be  bifld,  or  the  cleft  may  extend  through 
the  greater  part  of  the  whole  of  the  soft 
palate;  or  the  hard  palate  may  be  divided 
as  well  (Fig.  617);  and,  lastly,  the  separa- 
tion may  extend  forwards  to  the  integu- 
ments of  the  face,  producing  single  or 
double  hare-lip  (Fig.  604).  Tiie  soft  palate 
and  uvula  ai'e  not  unfrequently  cleft  with- 
out the  hard  palate  being  divided  ;  and,  in 
some  ver^'  rare  cases,  the  lip  and  the  hard 
palate  fissured  without  the  soft  one  being 
cleft. 

These  malformations  necessarily  give  rise 
to  great  inconvenience,  by  interfering  with 
deglutition,  and  rendering  speech  nasal  and 
imperfect.  During  the  swallowing  of  fluids, 
there  is  a  tendency  to  regurgitation  through  the  nose,  though  this  is 
occasionally  prevented  b}'  the  approximation  of  the  edges  of  the  fissure 
in  the  soft  palate. 

Until  a  few  years  ago,  the  operation  was  always  deferred  until  the 
l)atient  had  attained  the  age  to  understand  the  necessity  of  remaining 
(luiet  during  the  i)roceeding,  and  was  able  to  control  his  movements,  as 
success  depended  in  a  great  measure  upon  liis  remaining  perfectly  tran- 
quil and  steady  during  the  necessary  manipulations,  which  are  of  a 
tedious  and  protracted  cliaracter;  and  upon  his  assisting  the  Surgeon 
by  opening  his  month,  and  not  struggling  during  the  introduction  of 
instruments.     Chloroform  was  never  administered,  from  the  fear  that 
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suffocation  might  be  caused  by  the  blood  from  the  operation,  wliicii  is 
alvvay.s  abundant,  entering  the  air-passages.  In  18G9,  however,  Thomas 
Smith,  of  St.  Bartholomew's  Hospital,  demonstrated  that  witli  pioper 
care  anaesthetics  may  be  safely  administered,  and  at  the  same  time  he 
invented  a  most  ingenious  gag,  by  means  of  which  the  patient's  mouth 
can  be  kept  widely'  open  withcnit  the  Surgeon  being  interfered  with 
either  by  the  hands  of  assistants  or  the  instrument  itself.  By  the  help 
of  this  gag,  and  the  administration  of  chloroform,  the  operation  can 
now  be  performed  at  any  age  ;  but  as  the  bleeding  is  always  very  free,  it  is 
advisable  not  to  attempt  it  in  too  young  children.  At  the  age  of  three 
it  may  be  safely  undertaken,  and  the  advantage  of  having  it  done  before 
the  child  has  learned  to  speak  is  ver}^  great. 

Staphyloraphy. — The  operation  for  the  cure  of  a  cleft  in  the  soft 
palate  may  be  said  to  have  been  introduced  by  Roux;  for  although  several 
attempts  at  the  cure  of  this  deformity  had  been  made  l>y  Surgeons  before 
his  time,  yet  he  was  the  first  to  establish  Staphyloraphy  as  a  distinct 
operation.  Many  modifications  of  Roux's  plan  have  been  practised  by 
Von  Griife,  Warren,  Dieffenbach,  Liston,  and  others,  in  order  to  render 
it  more  easy  of  execution,  and  certain  in  its  results,  and  especially  by 
making  incisions  through  the  palate  so  as  to  takeoff  tiie  traction  on  the 
sutures  ;  but  to  Fergusson  is  due  the  great  merit  of  introducing  a  new 
principle  of  treatment  in  the  operation — Aiz.,  the  application  of  myotomy 
to  it,  thus  paralysing  the  movements  of  the  muscles  of  the  palate.  Fer- 
gusson found  that  the  great  cause  of  failure  in  these  operations  was  the 
mobility  of  the  parts,  and  the  traction  exercised  by  the  muscles,  princi- 
pally the  levator  palati  and  the  palato-pharj-ngeus,  on  the  line  of  union ; 
in  order  to  obviate  this,  he  conceived  the  happy  idea  of  dividing  these 
muscles.  Before  Fergusson  laid  down  the  princii)les  of  this  operation, 
it  is  true  that  various  cuts  had  been  made  in  the  palate  by  different  Sur- 
geons, with  the  view  of  taking  off  the  tension  after  the  sutures  were 
tied.  Thus  Dieffenbach,  Pancoast,  Liston,  and  Sedillot,  all  recommend 
that  the  traction  on  the  stitches  should  be  lessened  by  longitudinal  or 
transverse  incisions  across  the  velum  pendulum  palati.  Mettauer  prac- 
tised several  small  incisions  for  this  purpose;  and  Mason  Warren  divided 
the  anterior  pillar  of  the  fauces  and  its  attachments  to  the  posterior 
pillar,  coming  nearer  than  any  previous  operator  to  Fergusson's  method. 
These  operations,  however,  were  done  almost  at  hap-hazard,  and  in  an 
empirical  way,  without  the  recognition  of  any  distinct  principle  being 
involved  in  them. 

Operation The  patient  is  placed  in  the  recumbent  position,  the 

Surgeon  standing  on  his  right  side. 
The  gag  is  then  inserted,  and  chlo- 
/^  ^  ,  .      roform  administered,  or  if  the  patient 

be  nervous  the  gag  may  be  inserted 
when  anaesthesia  is  induced.  The  gag 
represented  in  the  accompanying  draw- 
ing (Fig.  618)  is  a  modification  of 
Smith's,  invented  by  Wood.  It  can  be 
adjusted  to  fit  any  patient  by  more  or 
less  widely  separating  the  two  halves. 

In    the    operation   as   performed  by 

Fergusson,    there    are     four     distinct 

stages.     1.  The  muscles  of  the  palate 

ore  dicided^hy  passing  a  curved  lancet- 

fiic    w    ^-  M  ^B    f      fc   -,!,.        ended  knife  tlirough  the  fissure  behind 

618. — Wood  s  Modification  of  femitli  s  *  .  , 

Ga^^.  the  velum,  midway  between  its  attach- 
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meiit  to  the  hard  palate  and  the  free  margin,  and  about  half-way  between 
the  velum  and  the  end  of  the  Eustachian  tube.  By  cutting  deeply  with 
the  point  of  the  knife  in  this  situation,  the  levator  palati  is  divided.  The 
uvula  is  then  seized  and  drawn  f(»rvvards,  so  as  to  put  the  posterior  pil- 
lar of  the  fauces  on  the  sti'etch,  which  is  to  be  snipped  across,  so  as  to 
divide  the  palato-pharyngeus.  The  anterior  pillar,  the  palato-glossus, 
may  then  be  notched  in  a  similar  way.  2.  The  next  step  in  the  opera- 
tion consists  in  loaring  the  edges  of  the  fissure  from  above  downwards^ 
by  means  of  a  sharp-pointed  bistoury.  This  is  best  done  by  seizing  the 
lower  end  of  the  uvula,  putting  it  on  the  stretch,  and  cutting  first  on  one 
side  and  then  on  the  other,  leaving  the  angle  of  union  to  be  afterwards 
removed.  The  patient  should  then  be  allowed  to  remain  quiet,  and  to 
gargle  the  mouth  with  cold  water  or  to  suck  ice,  so  as  to  stop  the  l)leed- 
ing ;  or,  if  under  chloroform,  a  piece  of  ice  fixed  in  a  holder  may  be 
applied  to  the  wound  to  check  the  haemorrhage,  while  the  fauces  are 
frequently  cleared  of  blood  and  mucus  by  means  of  sponges  on  sponge- 
holders.  3.  When  the  bleeding  is  arrested,  the  Surgeon  proceeds  to  the 
next  step,  that  of  introducing  the  sutures;  this  may  be  done  by  means 
of  a  nsevus-needle,  armed  with  a  moderate-sized  thread,  being  passed 
from  below  upwards  on  the  left  side  of  the  fissure,  about  a  quarter  of  an 
inch  from  the  margin  ;  the  thread  should  now  be  seized  with  forceps, 
and  one  end  of  it  pulled  forwards  through  the  fissure.  This  may  again 
be  threaded  in  the  needle,  and  passed  through  the  opposite  side  of  the 
fissure  from  behind  forwards  through  the  right  side  ;  as  the  i)oint  of  the 
needle  appears,  the  thread  should  again  be  seized,  and  the  needle  at  tiie 
same  time  withdrawn  ;  the  suture  is  then  tied  by  means  of  tiie  Surgeon's 
knot;  and  in  this  way,  according  to  the  extent  of  the  fissure,  from  two 
to  four  sutures  may  be  passed  and  tied  lightly,  and  the  knots  cut  loose. 
An  important  improvement  in  this  method  of  passing  the  sutures  is  now 
very  generally  adopted.  It  consists  in  passing  a  single  suture  through 
the  left  side  of  the  cleft  from  before  backvvards  in  the  usual  way.  A 
needle,  having  an  e^^e  at  its  point,  and  threaded  with  a  loop  instead  of  a 
single  thread,  is  now  passed  through  the  right  side  of  the  cleft,  tlie  loop 
drawn  through,  and  the  needle  removed.  The  single  suture  is  then 
slipped  tiirough  the  loop.  This  is  then  withdrawn,  carrying  with  it 
through  both  sides  of  the  cleft  the  single  ligature.  In  this  way  the 
sutures,  being  passed  on  both  sides  from  before  backwards,  can  be  in- 
serted more  evenly,  and  with  less  chance  of  puckering  when  knotted. 
In  tying  the  knots,  great  care  sliould  be  taken  that  no  undue  traction  be 
exercised  upon  the  parts;  in  fact,  the  use  of  the  sutures  is  not  to  draw, 
but  simply  to  hold^  the  parts  together;  the  division  of  the  muscles  has 
caused  these  to  be  relaxed,  so  that  they  hang  down  loosely,  and  merely 
require  to  be  lield  in  apposition  by  the  sutures.  Tlie  j)atient  must  next 
be  put  to  bed,  and  every  care  taken  to  avoid  any  movement  of  the  pahite. 
He  should  be  restricted  to  fluid  but  nourishing  food  for  a  few  days,  and 
should  be  directed  to  swallow  this  with  as  little  etfort  as  possible,  and  in- 
deed should  not  be  allowed  anything  solid  until  complete  union  has  taken 
place.  All  coughing,  spitting,  or  swallowing  of  the  saliva  should  be  inter- 
dicted. 4.  The  stitches  should  be  left  infer  t-everol  days;  and,  indeed,  need 
not  be  disturbed  so  long  as  they  produce  no  irritation.  They  usually  re- 
quire removal  by  the  eighth  or  tenth  da}',  but  occasionally  may  be  left  with 
advantage  for  some  time  longer,  until  they  excite  irritation,  or  until 
union  is  perfect;  they  should  then  be  cut  across  with  scissors  and  drawn 
out,  the  upper  one  first,  the  middle  next,  and  the  lower  one  last.  Should 
VOL.  II. — 32 
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there  be  ai^y  aperture  left  in  the  palate,  where  union  has  not  taken  place, 
this  maj^  be  closed  b}^  touching  it  with  a  point  of  nitrate  of  silver. 

The  voice  in  these  cases  does  not  usually  at  once  recover  its  natural 
tone  after  the  operation,  although  in  some  cases  it  may.  The  nasal  or 
"Punch-like"  voice  that  is  often  left  after  operations,  appears  to  arise 
from  two  causes.  1'he  first  is  the  mere  habit  of  faulty  articulation,  and 
this  can  be  corrected  V>y  careful  instruction  in  elocution.  The  second, 
which  is  much  more  difficult  to  deal  with,  arises  from  a  mechanical  con- 
dition, and  is  dependent  on  the  contraction  upwards  of  the  palate  along 
the  line  of  the  cicatrix,  so  that  the  velum  becomes  unable  to  shut  off  the 
posterior  nares  from  the  pharynx.  Mason  has  proposed  to  remedy  this 
condition  by  dividing  the  soft  palate  perpendicularly  on  each  side,  so  as 
to  leave  a  square  and  mobile  central  flap. 

In  dividing  the  levator  i)alati,  Pollock  adopts  a  different  practice  from 


Fig.  619. 


Fig.  620. 
Sedillot's  Operation  for  Stapliyloraphy. 


Pig.  621. 


that  of  Fergusson.  Instead  of  cutting  from  behind,  he  passes  a  ligature 
through  the  curtain  of  the  soft  palate  so  as  to  control  it  and  draw  it  for- 
wards; then,  pushing  a  narrow-bladed  knife  through  the  soft  palate  to 
the  inner  side  of  the  hamular  process,  he  readily  divides  the  muscular 
fibres  by  raising  the  handle  and  depressing  the  point.  This  method  of 
dividing  the  levator  palati,  which  is  analogous  to  the  plan  employed  and 
depicted  by  Sedillot  (Figs.  619,  620,  621),  appears  to  be  more  simple  and 
easy  of  execution  than  the  division  of  the  muscles  of  the  velum  from 
behind.  The  gap  that  is  left  closes  without  difficulty  by  granulation, 
and  seems  still  more  to  take  off  tension  from  the  parts. 

Uranoplasty — Fissures  of  the  Hard  Palate  are  usually  closed 
by  means  of  "obturators"  made  of  gold,  vulcanised  India-rubber,  or 
ivory.  To  Warren,  of  Boston,  is  undoubtedly  due  the  merit  of  having 
been  the  first  to  close  these  fissures  by  a  surgical  operation.  This  he 
did  by  dissecting  the  soft  tissues  from  the  palatal  arcli  between  the  mar- 
gin of  the  cleft  and  the  edge  of  the  gum,  and  tlien  uniting  them  in  the 
middle  line  l)y  means  of  stitches  in  tlie  same  way  as  in  fissured  soft 
palate.  This  operation  was  first  brought  before  the  Profession  in  this 
country  by  Avery  and  subsequently  by  Pollock,  who  have  invented  some 
very  ingenious  instruments  for  its  proper  performance. 

The  operation  is  performed  in  the  following  way.  An  incision  having 
been  made  along  the  edge  of  the  cleft,  at  the  junction  of  the  nasal  and 
palatal  mucous  membranes,  the  soft  covering  of  the  hard  palate  is  care- 
fully dissected  oi-  scraped  down  off  the  bones  by  means  of  curved  knives, 
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pjreat  care  being  taken  that  the  mucous  membrane  and  its  subjacent 
fibro-cellular  tissue,  which  varies  greatly  in  thickness  in  different  cases, 
be  not  perforated.  Langenbeck  has  particular!}'  recommended  that  the 
periosteum  be  detached  with  the  filn-o-mucoiis  tissue;  so  that  the  flaps 
brought  down  may  not  only  be  thicker  and  stronger  than  they  otlierwise 
might  be,  but  also  that  the}'  may  eventually  throw  out  bone  and  thus 
close  the  gap  by  a  firm  solid  deposit.  In  doing  this,  Langenbeck  uses 
a  blunt  instrument  in  preference  to  a  sharp  angular  one,  and  takes  espe- 
cial care  to  avoid  the  division  of  the  attachments  of  the  soft  covering 
of  the  hard  palate,  at  those  points,  anteriorly  and  posteriorly,  where  tlie 
blood-vessels  and  nerA'es  enter.  When  these  structures  have  been  well 
loosened  on  each  side,  the  covering  of  the  palate  will  be  fountl  to  hang 
down  as  a  curtain  from  the  vault  of  the  month — the  two  parts  coming 
into  apposition  along  the  mesial  line,  or  possibly  overlapping.  The 
edges,  being  then  smoothly  pared,  are  brought  into  apposition  bj'  means 
of  a  few  points  of  suture,  thread  or  wire,  the  latter  preferable,  intro- 
duced in  the  ordinary  way  and  without  any  dragging.  On  this  point 
great  care  is  necessarj'.  Tlie  knots  having  been  tied,  the  patient  is  con- 
fined to  bed  for  several  days,  and  allowed  an  abundant,  but  fluid  or  pulpy 
diet.  Union,  if  it  take  place,  will  usually  be  found  to  be  perfect  at  the 
end  of  a  week. 

Sir  William  Fergusson,  not  having  found  the  operation  above  described 
as  successful  as  was  at  first  hoped,  was  led  to  devise  a  different  method, 
which  in  his  hands  has  proved  most  satisfactory.  Instead  of  raising 
the  soft  structures  of  the  hard  palate  from  the  bone,  he  makes  an  in- 
cision on  each  side  of  the  fissure,  and  then  dividing  the  bone  longitudi- 
nally with  a  chisel,  forces  the  two  edges  into  contact.  The  operation  is 
thus  performed.  The  patient  being  under  the  influence  of  chloroform,  and 
Smith's  or  Wood's  gag  having  been  introduced,  tlie  edges  of  the  fissure 
in  the  hard  palate  are  pared.  An  incision  is  then  made  down  to  the  bone 
on  each  side,  a  quarter  of  an  inch  from  the  margin  of  the  fissure  and 
parallel  to  it.  The  chisel  is  then  carefully  pushed  upwards  through  the 
bone  into  the  cavity  of  the  nose.  By  a  sligiit  lateral  movement  of  the 
chisel,  the  two  portions  can  now  be  readily  made  to  meet  in  the  middle 
line*;  stiches  may  then  be  passed  through  the  opening  on  each  side;  the 
lateral  gaps  close  afterwards  by  granulation.  As  Sir  William  Fergus- 
son  found  that  the  stitches  when  passed  through  the  two  lateral  wounds 
were  apt  to  slip,  in  his  later  operations  he  drilled  tlie  palate  on  each  side 
of  the  fissure  in  one  or  more  places,  and  passed  the  sutures  through  the 
drill-holes  before  applying  the  chisel ;  and,  still  more  lately,  he  has  in 
some  cases  abandoned  sutures  altogether,  and  kept  the  two  sides  of  the 
fissure  in  contact  bj'  introducing  plugs  of  lint  into  the  lateral  wounds. 
In  a  fevv  cases  slight  necrosis  has  occurred  after  this  operation,  but  in 
none  has  there  been  any  diflSculty  in  closing  the  two  lateral  gaps  formed 
by  the  chisel.  In  order  to  be  successful,  a  careful  selection  of  cases  to 
be  operated  on  must  be  made.  Fergusson  considers  that  about  one-half 
of  the  fissures  of  the  hard  palate  admit  of  operation. 

There  is  a  difference  of  praciice  amongst  Surgeons  as  to  the  closure 
of  the  gaj)  in  the  soft  palate  at  the  same  time  as  the  one  in  the  hard 
palate,  or  at  a  subsequent  period.  Pollock  prefers  a  delay  in  the  opera- 
tion until  the  cleft  in  the  hard  i)alate  is  closed.  Annandale  has,  how- 
ever, operated  successfully  by  closing  the  fissure  in  both  palates  at  one 
sitting;  and  perhaps  the  wisest  course  to  adopt  is  to  close  as  much  of 
both  as  the  patient  can  bear  at  one  time,  and  to  leave  the  remainder  of 
the  operation  to  be  completed  at  another  opporLunit}'.     If  it  be  deter- 
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rained  to  nndevtnke  tlie  closure  of  the  hard  and  soft  palates  in  two  dis- 
tinct operations,  Fergusson  prefei-s  to  do  the  soft  palate  first,  leaving 
the  hard  till  a  later  time. 

Perforation  of  the  Hard  Palate. — Perforations  of  the  hard  palate, 
consequent  on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are 
not  amenable  to  surgical  treatment.  In  such  cases,  a  well  fitting  obtu- 
rator will  most  effectuall}'  remedy  the  inconvenience. 

Tumors  of  the  Palate. —  Tumors  of  various  kinds  may  arise  in  the 
hard  or  soft  palate.  Amongst  the  most  important  are  Enchondroma, 
Fibroma,  and  Sarcoma  of  the  hard  palate,  and  Adenoma  of  the  solt 
palate.  These  last  are,  perhaps,  the  most  frequent.  Tliey  are  occasion- 
ally found  also  in  tlie  hard  palate.  They  are  hard,  smooth,  painless, 
and,  being  encapsuled,  are  readily  shelled  out  from  a  single  incision. 
Syphilitic  gummata  and  cancer  may  also  occur  in  this  region.  The  diag- 
nosis must  be  made  and  the  treatment  conducted  on  general  principles. 


CHAPTER   LIX. 

DISEASES  OF  THE  MOUTH  AND  THROAT. 


DISEASES  OF  THE  TONGUE. 

Tongue-tie. — Infants  and  even  adults  are  said  to  be  tongue-tied,  when 
the  frtenum  linguae  is  shorter  than  usual,  causing  the  end  of  the  tongue 
to  be  slightly  bifid,  depressed,  and  fixed,  so  that  it  cannot  be  protruded 
beyond  the  incisors.  If  this  malformation  be  considerable,  suckling  and 
distinct  articulation  maybe  interfered  with ;  and  then  division  of  the 
fold  becomes  necessary,  which  may  readily  be  done  b}"^  snipping  it  across 
with  a  pair  of  round-ended  scissors.  In  this  operation,  the  risk  of  wound- 
ing the  ranine  arteries,  that  is  sometimes  spoken  of,  may  be  avoided  b}'' 
keeping  the  point  of  the  scissors  downwards  towards  the  floor  of  the 
mouth. 

Hypertrophy  and  Prolapsus  op  the  Tongue  has  occasionally  been 
met  with,  either  as  a  congenital  or  an  acquired  condition;  it  has  been 

described  by  Lassus  and  Crosse  as  con- 
sisting either  in  want  of  power  in  the  re- 
f-    •■  tractor  muscles,  or  in  hypertrophy  of  the 

"U**:     '!a- '  organ  (Fig.  622).     In  this  condition,  the 

tongue  lolls  out  of  the  mouth,  is  greatly 
swollen,  of  a  purplish  color,  but  somewhat 
dr3',with  constant  dribbling  of  saliva.  If 
the  swelling  have  existed  for  a  long  time, 
it  may  give  rise  to  deformity  of  the  teeth, 
and  of  the  alveolus  of  the  lower  jaw,  which 
is  pushed  forwards.  In  the  Treatment  of 
this  afiection,  little  need  be  done  unless  it 
be  excessive  and  permanent,  wiien  excision 
of  a  portion  of  tlie  tongue  by  the  ecraseur 
may  be  required. 

Glossitis  is  a  rare  aflfection,  more  par- 
ticularly^  when  it  occurs  idiopathically  ; 
most  commonly  it  results  from  immoderate  and  injudicious  salivation. 


Fig.  622. — Great  Hypertrophy  of  Tongue. 
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In  this  disease  the  tongue  is  greatly  infiltrated  with  serum  and  blood, 
becoming  imraensel}'  swollen,  so  as  to  hang  out  of  the  mouth,  with  pro- 
fuse discharge  of  saliva  and  inability  on  the  part  of  the  patient  to  swal- 
low or  speak,  and  perhaps  a  threatening  of  suffocation. 

The  Treatment  is  as  simple  as  it  is  efficient;  it  consists  in  making  a 
long  and  free  incision  along  the  dorsum  of  the  tongue  on  each  side  of 
the  raphe,  which  gives  free  and  immediate  relief  by  the  escape  of  blood 
and  infiltrated  fluids.  I  have  seen  a  patient,  who  was  nearly  suffocated 
by  the  immense  size  of  liis  tongue,  relieved  at  once  by  such  incisions,  and 
nearly  well  in  the  course  of  a  few  hours  afterwards. 

Abscess  of  the  Tongue,  though  rare,  occasionally  occurs.  I  have 
seen  several  instances  of  it.  The  abscess  forms  a  small  deeply  seated 
elastic  but  firm  tumor,  which  sometimes  feels  slightly  movable  and 
presents  no  superficial  discoloration.  A  bo,y  w-as  once  brought  to  me 
with  an  elastic  tumor  of  slow  growth,  and  of  about  the  size  of  a  small 
plum,  situated  deeply  in  the  centre  of  the  tongue ;  on  puncturing  it, 
about  half  an  ounce  of  healthy  pus  was  let  out,  after  which  the  cyst 
speedily  closed. 

N^vus  and  Aneurism  by  Anastomosis  are  but  rarely  seen  in  tiie 
tongue,  and  when  met  with  would  require  to  be  treated  on  the  same 
principles  that  guide  us  in  the  management  of  the  disease  elsewhere.  A 
very  remarkable  instance  of  an  erectile  tumor  of  naevoid  character  affect- 
ing the  tongue  came  under  my  care,  in  whicli  the  whole  of  the  free  ex- 
tremity of  the  organ  was  implicated  in  the  morbid  growth,  presenting  a 
thin  club-shaped  end,  which  protruded  between  the  teeth  and  lips  of  the 
patient,  a  girl  about  three  years  old.  In  this  case  Image,  of  Bury  St. 
Edmunds,  had  ver^^  judiciously  arrested  the  activity  of  the  disease,  and 
had  produced  consolidation  of  the  mass,  by  the  introduction  of  setons, 
which  were  worn  for  some  months  ;  and,  when  the  child  subsequently 
came  under  my  care,  the  chief  inconvenience  that  existed  resulted  from 
interference  with  speech,  and  the  deformity  occasioned  by  the  hyper- 
trophied  and  elongated  organ  (Fig.  342,  p.  910,  vol.  I.).  By  means  of  the 
ecraseur  I  removed  all  the  redundant  tissues,  and  so  reduced  the  tongue 
to  its  normal  length  and  breadth. 

Morbid  Changes  or  the  Epithelium  of  the  tongue  sometimes  occur; 
amongst  the  most  remarkable  of  these  is  Psoriasis.  In  this  affection 
the  tongue  is  indurated,  shrivelled,  and  dry,  having  cracks  upon  its  sur- 
face, with  patclies  of  a  dead  white  color,  and  irregular  in  shape,  varying 
in  size  from  that  of  a  split-pea  to  an  inch  in  diameter;  this  condition, 
exactl}^  resembling  psoriasis  of  the  palms  of  the  hands,  may  occur  with 
or  without  scaly  disease  of  the  general  integument.  I  have  seen  it  in 
both  conditions,  and  have  always  found  it  a  most  difficult  affection  to 
treat.  The  preparations  of  arsenic,  with  Plummer's  pill  and  sarsaparilla, 
have,  however,  appeared  to  afford  the  best  results.  In  some  instances 
it  is  evidently  of  syphilitic  origin  :  and  then  it  requires  to  be  treated  on 
the  general  principles  that  guide  us  in  the  management  of  the  constitu- 
tional forms  of  that  disease. 

The  surface  of  the  tongue  occasionally  assumes  a  Glazed  and  Warty 
Character,  as  if  covered  with  a  layer  of  boiled  sago  ;  the  mucous  mem- 
brane being  oedematous,  elevated  and  papillated,  but  at  the  same  time 
glassy  and  semi-transparent,  and  without  induration.  This  condition, 
which  usually  arises  from  syphilis,  requires  the  constitutional  treatment 
of  that  disease. 

A  Hard  Warty  Condition  of  the  Mucous  Membrane  cover- 
ing the  end  or  side  of  the  tongue  is  occasionally  met  with,  giving  rise 
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sometimes  to  so  much  interference  with  speech,  as  to  require  removal 
either  by  the  scissors  or  dcrasenr.  This  lias  l)een  lilicned  by  some  to 
Ichthyosis,  and  appears  to  consist  of  an  elongation  of  the  papilliB  with 
a  dense  horny  epithelial  covering  to  them.  Both  it  and  tiie  disease 
which  I  have  described  as  psoriasis  are  liable  to  degenerate  into  epithe- 
lioma of  the  organ,  and  they  thus  acquire  a  serious  and  prospective 
importance. 

Fissures  or  Cracks  not  uncommon!}^  appear  upon  the  side  of  the 
tongue,  usually  opposite  the  molar  teeth,  sometimes  dependent  on  irri- 
tation of  stumps,  but  not  unfrequently  on  dyspepsia.  These  cracks  may 
in  some  depraved  states  of  the  constitution  extend  rapidly,  eroding 
awa}'  a  considerable  portion  of  the  side  of  the  organ  in  a  short  time,  so 
as  to  leave  a  large  and  deep  sloughy  cavity  with  much  dusky  inflamma- 
tion around  it,  but  without  any  induration  of  the  base  or  sides,  wiih 
great  fetor  of  the  breath,  and  a  copious  discharge  of  saliva,  which  trickles 
out  of  the  corners  of  tlie  mouth;  the  patient  being  usually  destro3-ed  in 
a  few  months,  by  the  irritation  of  the  disease,  the  inability  to  take  food, 
and  the  supervention  of  hasmorrhage. 

Treahnent. — This  disease,  which  is  a  combination  of  sloughing  and 
ulceration,  possibl^^  in  some  cases  malignant,  is  l)est  treated  in  the  early 
stages  by  the  use  of  chlorinated  gargles,  with  a  moderately  anti-inflam- 
matory regimen.  As  it  advances,  the  internal  administration  of  arsenic 
is  useful  in  some  cases,  with  the  application  of  the  balsam  of  Peru, 
either  pure  or  diluted  with  the  yolk  of  egg,  and  the  employment  of  gar- 
gles composed  of  the  chlorides  and  the  tinctui'e  of  myrrh. 

Syphilitic  Gumma  is  not  unfrequently  met  witli  in  the  tongue,  as 
one  of  the  advanced  symptoms  of  constitutional  syi)hilis,  forming  an 
indurated  irregularly  circumscribed  mass,  of  a  round  shape,  situated 
deeply  in  the  substance  of  the  organ,  or  towards  the  centre  of  the  tip. 
The  surface  covering  the  gumma  is  of  a  dusky  red  or  coppery  color;  it 
rarely  runs  on  to  ulceration,  though  rhagades  and  fissures  occasionally 
form  around  it;  there  is  no  fetid  discharge,  and  no  destruction  of  the 
organ. 

The  Treatment  consists  in  the  administration  of  small  doses  of  bichlo- 
ride of  mei'cury  in  sarsaparilla,  under  which  the  gumma  will  rapidly 
disappear. 

Encysted  and  Fibrous  Tumors,  requiring  extirpation,  are  sometimes 
situated  in  the  centre  of  the  tongue,  towards  its  mesial  line.  In  such 
cases  they  may  readil}'  be  removed  b}'  drawing  the  tongue  forwards  by 
means  of  a  hook  or  piece  of  whipcord  passed  through  its  tip,  and  then 
dissecting  out  the  morbid  growth.  Any  bleeding  that  occurs  may  be 
arrested  b}'  passing  a  suture  or  two  by  means  of  a  curved  or  cork- 
screw needle  across  the  gap  in  the  course  of  the  divided  vessels,  and 
thus  closing  the  aperture  at  the  same  time  that  the  vessels  ai'e  com- 
pressed. 

Cancer  of  the  Tongue. — Epithelioma  is  the  form  of  cancer  that 
commonl}^  affects  the  tongue.  It  almost  always  commences  on  the 
edge,  usually  at  the  middle  third,  extending  back  to  the  anterior  pillar 
of  the  fauces.  It  may  occur  at  the  tip,  or  even  on  the  dorsum  of  the 
tongue. 

Scirrlius  is  rare.  I  have,  however,  seen  it  in  several  instances,  and 
after  death  scirrhus  tubercles  have  been  found  in  the  liver,  lungs,  and 
heart.  Scirrhus  commonly  begins  as  a  hard  solid  mass  in  the  body  of 
the  organ.  I  have  only  seen  encephaloid  when  the  disease  was  recur- 
rent, and  then  in  the  floor  of  the  mouth. 
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Cancer  of  the  tongue,  whatever  form  it  assumes,  most  usually  occurs 
in  individuals  between  the  ages  of  forty  and  sixty.  It  is  more  frequent 
in  men  than  in  women.  It  may  develope  without  any  evident  cause  in 
persons  who  are  otlierwise  perlectly  health}^,  whose  teeth  are  sound,  and 
in  wlioin  there  lias  been  no  pre-existing  disease  of  tlie  tongue.  But  most 
commonly  it  occurs  in  consequence  of  a  local  irritation,  as  from  the 
abrasion  produced  and  kept  up  by  a  broken  tooth.  Or  it  may  gradually 
develope  in  the  site  of  an  old  syphilitic  crack  or  unhealed  fissure.  In 
some  instances  I  have  seen  it  preceded  for  some  years  by  chronic  thick- 
ening, apparently  of  a  squamous  character,  of  the  mucous  membrane  of 
the  tongue,  which  slowly  hardens,  ulcerates,  and  at  length  becomes  epi- 
theliomatous  at  one  part.  Most  generally,  the  posterior  lateral  aspect 
of  the  tongue  is  the  one  thus  affected.  If  a  tubercle  or  warty  growth 
appear,  this  is  usually  flat,  indurated,  and  of  a  purplish-red  color,  gra- 
dually running  into  ulceration  ;  if  a  fissure,  this  from  the  commencement 
has  an  indurated  base,  a  foul  surface,  and  a  callous  edge.  As  the  ulcer- 
ation extends,  a  chasm  with  ragged  sides,  and  a  sloughy  surface  that 
cannot  be  cleansed,  gradually  form  over  a  widely  indurated  base;  there 
are  great  fetor  of  the  breath,  and  profuse  salivation  ;  and,  as  the  disease 
progresses,  implication  of  the  mucous  membrane  and  of  the  structures 
of  the  floor  of  the  mouth,  and  of  the  glands  under  the  jaw  and  in  the 
neck,  takes  place.  Sometimes  the  whole  mass  of  the  organ  is  infiltrated 
by  cancerous  deposit,  becoming  generally  hard,  nodulated,  ulcerated, 
and  in  some  parts  covered  by  thin  red  cicatrices,  and  in  others  by  foul 
putty-like  accumulations  of  epithelium.  The  pain  is  very  severe  in  most 
cases:  every  movement  of  the  organ  in  articulation,  mastication,  or 
deglutition  causes  great  suffering.  The  friction  or  compression  by 
neighboring  teeth,  tlie  profuse  salivation,  all  aggravate  the  patient's 
distress  in  this  most  agonising  disease.  The  pain  is  not  confined  to  the 
tongue,  but  runs  through  all  the  branches  of  the  fifth  nerve  over  the  side 
and  to  the  crown  of  the  head,  to  the  face  and  the  eai*.  The  lymphatic 
glands  under  the  jaw  usually  become  involved  at  an  early  period;  but 
in  epithelioma  the  disease  may  exist  for  a  year  or  two  without  their  be- 
coming implicated.  Cachexy  at  last  supervenes,  and  the  patient  dies 
fi'om  the  conjoined  effects  of  exliaustion,  irritation,  starvation,  and 
poisoning  of  the  system.  In  some  instances,  wlien  tlie  posterior  part  of 
the  tongue  is  very  deeply  affected,  copious  and  fatal  arterial  hasmor- 
.rhage  may  occur  and  destroy  life,  from  the  ulceration  extending  into  the 
lingual  artery. 

If  cancer  of  the  tongue  be  allowed  to  run  its  natural  course  uninflu- 
enced by  operation,  nothing  can  exceed  tlie  misery  of  the  patient's  death, 
brought  about  as  it  is  by  pain,  haemorrhage,  and  starvation.  When  the 
patient  dies  by  recurrence  of  the  disease  after  removal,  he  has  probably 
obtained  some  months  of  immunity  from  suffering;  and,  as  the  fatal 
termination  usually  takes  place  by  secondary  deposits  and  constitu- 
tional cachexia,  with  visceral  complications,  it  is  far  easier  than  when 
directly  due  to  the  diseased  state  of  the  tongue. 

Diagnosis. — Tlie  diagnosis  of  the  various  forms  of  disease  of  the 
tongue  is  important.  The  foul  and  sloughing  ulcer  may  be  distin- 
guished from  all  others  by  tlie  rapidity  of  its  progress,  its  eroding 
action,  and  the  absence  of  all  induration  at  its  base.  Syphilitic  ulcera- 
tion, with  an  indurated  base,  commonly  closely  resemliles  cancer  of  the 
tongue  ;  so  closely,  indeed,  that  it  is  only  with  great  difficulty  that  the 
diagnosis  can  be  eflfected.  This,  however,  may  generally  be  accom- 
plished by  observing  that  the  syphilitic  ulcer  is  elongated,  irregular, 
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does  not  rapidl}-  extend,  and  is  associated  with  mucous  tubercles  and 
other  less  dubious  evidences  of  constitutional  syphilis;  while  the  can- 
cerous ulcer  is  of  a  more  circular  shape,  has  hard  and  eroded  edges, 
is  more  painful,  and  spread's  witli  greater  rapidity.  The  influence  also 
of  treatment  will  after  a  time  tlirow  light  u|)on  the  nature  of  the  dis- 
ease; and  the  scrapings- of  the  cancerous  ulcer,  when  examined  under 
the  microscope,  will  always  reveal  its  true  character. 

The  diagnosis  between  the  syphilitic  giannja  and  the  cancerous  tuber- 
cle is  most  important;  here  the  duration  of  the  disease  and  the  co- 
existence of  constitutional  S3'philis  must  be  taken  into  account.  It  is 
also  of  much  moment  to  attend  to  the  situation  of  the  tumor;  the  syphi- 
litic gumma  being  almost  invariably  met  with  deeply  in  tlie  substance 
of  the  organ,  whilst  the  cancerous  growth  is  commonly  seated  at  its 
edges  or  tip.  It  must,  however,  be  remembered  that  a  tongue  which 
has  long  been  the  seat  of  those  morbid  changes  in  the  way  of  thickening 
and  ulceration  of  its  epithelium  and  mucous  membrane,  which  are  the 
usual  sequelge  of  syphilis,  may  at  length  become  affected  by  true  epithe- 
lioma at  one  side,  usually  towards  the  middle  third — that  a  syphiloma 
may  thus  by  local  irritation  be  at  length  converted  into  an  epithelioma, 
the  tongue  being  simultaneously  affected  by  both  diseases. 

There  are  three  conditions  in  cancer  of  the  tongue  that  are  of  serious 
import,  and  that  ma3',  singl}'  or  in  conjunction,  lead  to  a  fatal  termina- 
tion. 1.  The  pain  not  only  wears  out  the  patient  hy  depriving  him  of 
rest  and  comfort  in  life,  but,  being  greatly  aggravated  by  mastication 
and  deglutition,  causes  him  to  avoid  these  acts,  and  hence  leads  to  a 
process  of  gradual  starvation,  either  by  his  abstaining  from  food  alto- 
gether, or  taking  a  liquid  and  innutritions  diet,  because  it  is  more  easily 
swallowed  tlian  solid  and  more  substantial  meat.  2.  The  profuse  sali- 
vation tends  still  further  to  exhaust  the  patient ;  and  3.  The  occurrence 
of  hfemorrhage,  when  the  disease  has  eroded  so  deeply  as  to  open  up 
one  of  the  larger  branches  or  trunk  of  the  lingual  artery,  may,  by  re- 
peated recurrence  or  by  sudden  gush,  destroy  life. 

Treatment In  the  treatment  of  cancer  of  the  tongue,  medicines 

are  utterly  useless,  except  as  palliatives  of  pain.  No  measures  hold  out 
any  chance  of  recovery,  or  even  of  prolongation  of  life,  except  the  com- 
plete removal  of  the  diseased  structure;  and  this  it  is  by  no  means  eas^?' 
to  accomplish,  as  the  cancerous  infiltration  often  extends  much  farther 
than  at  first  appears,  passing  deeply  between  the  muscular  fasciculi  and 
planes,  into  the  root  of  the  tongue.  In  these  deep  cancerous  affections 
there  is  usually  great  enlargement  of  the  glands  under  the  jaw  with  infil- 
tration of  the  floor  of  the  mouth  and  neighboring  soft  parts  to  such  an 
extent  as  to  render  it  impossible  to  excise  or  in  any  other  way  remove 
the  whole  of  the  disease. 

There  are  two  operations  occasionally  practised,  having  for  their 
object  to  palliate  the  suffering  or  to  retard  tlie  progress  of  the  disease: 
viz.,  Division  of  the  Gustatory  Nerve,  and  Ligature  of  the  Lingual 
Artery. 

Division  of  the  Sensory  Nerve  of  the  Tongue Section  of 

the  gustatory  branch  of  the  fifth  nerve  was  first  proposed  and  practised 
by  Hilton, with  the  view  of  relieving  the  pain  of  the  cancerous  ulcer, 
retarding  the  progress  of  the  disease,  lessening  the  profuse  salivation, 
and  enabling  the  Surgeon  to  apply  ligatures  for  the  removal  of  the 
cancer  to  a  part  that  has  been  deprived  of  all  sensibilit3\  This  opera- 
tion, which  Moore  repeated  several  times,  and  to  which  he  specially  drew 
the  attention  of  the  Profession,  undoubtedly  accomplishes  the  objects 
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for  which  Ililton  originally  proposed  and  practised  it;  more  especially 
so  far  as  relief  of  pain  and  diminution  of  salivation  are  concerned.  And 
it  deserves  to  be  considered  as  one  of  the  most  efficient  modes  of  relief 
to  the  suffering  produced  by  cancer  of  the  tongue,  in  all  cases  in  which 
an  operation  for  the  removal  of  the  disease  is  not  desirable  or  practi- 
cable. 

The  division  of  the  gustator}'  nerve  may  be  done  in  two  ways ;  one 
originally  employed  by  Hilton,  the  other  adopted  by  Moore.  Both 
operations  consist  in  dividing  the  gustatory  nerve,  in  that  part  of  its 
course  which  extends  from  its  emergence  between  the  internal  pterygoid 
muscle  and  the  jaw  to  the  point  where  it  enters  tlie  tongue.  Opposite 
to  the  second  molar  tooth,  the  nerve  lies  under  the  mucous  membrane  of 
the  floor  of  the  mouth.  There  it  can  be  easily  reached  by  the  division 
of  the  mucous  membrane  covering  it,  when  it  will  be  found  close  behind 
the  sublingual  gland.  It  may  be  raised  by  a  blunt  hook,  seen,  and 
divided.  It  was  in  this  situation  that  Hilton  practised  its  section.  The 
advantage  of  this  choice  of  place  is,  that  the  nerve  can  be  seen  and  its 
division  thus  rendered  certain.  The  disadvantages  are,  that  the  guides 
to  the  spot  are  not  quite  certain  ;  that  the  cut  is  apt  to  be  obscured  by 
haemorrhage  ;  and  that,  when  the  disease  has  extended  to  the  floor  of  the 
mouth,  the  operation  is  inapplicable.  Moore  consequently  recommended, 
and  in  five  cases  practised,  the  section  of  the  nerve  further  back  The 
guide  to  it  in  this  situation  is  the  last  molar  tooth;  and  a  line  drawn 
from  the  middle  of  the  crown  of  the  tooth  to  the  angle  of  the  jaw  will 
cross  the  nerve  in  the  exact  place  where  it  should  be  cut.  The  nerve 
lies  about  half  an  inch  from  the  tooth,  between  it  and  the  anterior  pillar 
of  the  fauces,  parallel  to  but  behind  and  below  the  bulging  alveolar 
ridge,  which  can  be  felt  in .  the  lower  jaw  ascending  towards  the  thin 
coronoid  process.  By  entering  the  point  of  a  knife,  therefore,  into  the 
mucous  membrane  of  the  mouth,  three-quarters  of  an  inch  behind  and 
below  the  last  molar  tooth,  and  cutting  down  to  the  bone,  the  nerve 
must  be  divided.  Moore  advises  that  for  this  purpose  a  curved  bistoury 
be  used,  as  the  projection  of  the  alveolar  ridge  would  protect  the  nerve 
from  a  straight  blade.  The  good  effect  of  the  operation  is  instantaneous; 
pain  ceases  in  the  tongue,  ear,  face,  and  head,  and  the  flow  of  saliva  is 
greatly  diminished:  and  the  relief  is  continuous,  for  it  does  not  appear 
that  the  nerve  re-unites. 

Ligature  of  the  Lingual  Artery  may  be  required  to  restrain  pro- 
fuse haemorrhage  from  an  ulcerated  cancer  of  the  tongue.  This  opera- 
tion has  also  been  practised  with  the  view  of  starving  the  morliid  growth 
and  til  us  retarding  its  development.  That  it  does  so  for  a  short  period 
is  undoubtedly  the  case,  but  that  it  does  so  permanently  is  a  fallaC3\ 
This  operation  has  been  recommended  for  these  purposes  by  Demarquay, 
and  has  been  performed  in  this  country  by  Moore  and  C.  Heath. 

The  lingual  artery  may  be  exposed  and  tied  in  the  following  manner. 

The  artery  is  reached  with  most  certainty  in  the  digastric  triangle  of 
the  neck,  where  it  lies  beneath  the  h3'0-glossus  muscle.  A  curved  inci- 
sion from  close  to  the  symph3'si8  menti,  reaching  down  to  the  level  of 
the  h^^oid  bone,  and  prolonged  upvvards  to  near  the  angle  of  the  jaw, 
will  expose  the  lower  border  of  the  submaxillary  gland.  This  being 
drawn  up,  the  central  tendon  of  the  digastricus  and  posterior  edge  of 
the  ra3do-h3'oideus  will  be  brought  into  view,  and  the  liypoglossal  nerve 
with  a  vein  will  be  seen  lying  horizontally  upon  the  h3'o-glossus  muscle. 
These  structures  being  drawn  np  out  of  the  way,  the  fibres  of  the  hyo- 
glossus  must  be  divided  horizontall3^  about  a  quarter  of  an  inch  above 
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the  liyoicl  bone,  when  the  lingual  artery  will  at  once  come  into  view 
(Fig.  623). 


Fig.  623. — Ligature  of  Liagual  Avtery. 

Operations  on  the  Tongue. — Tlie  operations  that  are  practised  on 
the  tongue  when  it  is  affecterl  by  cancer  consist  in  the  removal  of  a  por- 
tion of  the  organ  only,  or  its  complete  extirpation  from  the  hyoid  bone, 
according  to  the  situation  of  the  disease  and  the  extent  to  which  the 
tonoue  is  implicated. 

Unless  the  disease  can  be  very  fully  and  freely  extirpated,  it  is  better 
not  to  attempt  any  operation;  for  in  no  organ  is  there  a  greater  ten- 
dency to  recurrence  of  cancer  tlian  in  the  tongne.  No  operation  should 
be  undertaken  when  the  disease  extends  to  the  floor  of  the  mouth, 
implicates  the  arches  of  the  palate,  or  has  largely  infiltrated  the  sub- 
maxillary glands. 

Three  methods  of  operation  may  be  employed  when  a  portion  only 
of  the  tongne  has  to  be  removed — viz.,  by  tlie  ligature,  the  ecrasenr,  or 
the  knife.  When  the  extirpation  of  the  whole  organ  is  decided  upon, 
the  ligature  is  not  applicable,  and  recourse  must  be  had  to  the  knife  or 
the  ecrasenr. 

For  the  purposes  of  operation  the  tongue  may  be  divided  into  three 
regions;  viz,  the  anterior  third,  the  central  lateral  portion,  and  the 
posterior  part. 

When  the  tip  or  anterior  third  of  the  organ  is  cancerous,  the  ligature 
or  the  knife  may  be  equally  used.  The  ecraseur,  though  preferable  to 
either,  and  applicable,  is  not  needed. 

When  the  more  central  and  lateral  part  is  involved  in  disease,  and 
requires  removal,  the  knife,  the  ligature,,  and  ecraseur,  are  all  available. 

When  the  posterior  part  is  involved,  so  that  the  whole  organ  requires 
removal,  the  Surgeon  should  choose  between  the  knife  and  the  ecrasenr. 

In  all  operations  upon  the  tongue,  three  precautions  must  be  taken; 
],  to  prevent  the  patient  from  biting  it ;  2,  to  expose  it  thoroughly  ;  and, 
3,  to  keep  it  under  control.  The  first  object  is  attained  by  placing  a 
screw-gag  between  the  teeth  on  the  side  opposite  to  the  seat  of  opera- 
tion ;  the  other  two  hy  drawing  the  cheek  aside  by  means  of  an  angular 
spatula,  and  by  passing  a  strong  double  whipcord  ligature  through  the 
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tongue  about  an  inch  and  a  half  from  its  tip,  and  somewhat  towards  the 
side  to  be  excised  (Fig.  624).  By  this  ligature  an  assistant  draws  the 
organ  out  of  the  mouth.  The  light  should  be  good  fur  these  operations, 
and  the  Surgeon  should  have  trustworthy  assistants. 


624. — Application  of  Screw-Gag,  Cheek-Eetractov,  and 
Whipcord,  in  Operation  on  the  Tongue. 

Excision  may  readily  and  safely  be  done  when  the  free  anterior  por- 
tion only  of  the  tongue  is  diseased,  or  when  it  is  only  superficially 
affected  at  its  side  or  back  part.  In  using  the  knife  in  these  situations, 
the  diseased  part  of  the  tongue  should  be  seized  b}^  a  vulsellum  or  broad- 
bladed  forceps,  and  then  freely  and  widely  excised  by  means  of  a  scalpel 
curved  on  the  flat.  The  lisemorrhage  is  free,  often  profuse.  It  vvill 
usually  cease  very  rapidly,  b}'  keeping  the  tongue  well  drawn  forwards 
and  ligaturing  the  artery  that  furnishes  most  blood — or  the  opposite 
sides  of  the  cut  may  be  drawn  together  with  a  whipcord  ligature,  and 
the  bleeding  surface  compressed.  Should  the  oozing  continue  rather 
abundantly,  ice  may  be  frecl}'^  used. 

Strangulation  of  the  diseased  mass  by  means  of  the  Ligature  was 
formerly  much  more  employed  than  at  tiie  present  day,  and  is  indeed 
now  seldom  adopted,  on  account  of  the  pain  that  attends  and  the  fetor 
that  follows  its  use.  If,  however,  the  Surgeon  be  single-handed  or 
unprovided  with  trustworthy  assistants,  or  if  haemorrhage  be  much  to 
be  avoided,  this  means  may  be  employed. 

For  the  purposes  of  this  operation  strong  thick  saddler's  whipcord  is 
the  best,  as  it  does  not  readily  cut  through  the  soft  and  brittle  tissue  of 
the  organ,  which  will  be  the  case  if  the  small  compressed  cord  usually 
sold  by  the  instrument  makers  be  used.  There  is  little  danger  from 
hasmorrhage  in  or  after  this  operation  ;  and  the  pain  and  subsequent 
discomfort  are  usually  much  less  tlian  might  be  expected.  The  jjain 
may  be  prevented  by  section  of  the  gustatory  nerve  prior  to  the  appli- 
cation of  the  ligature  (see  page  504). 

The  ligature  is  passed  by  means  of  an  ordinary  nsevus-needle,  or,  what 
is  often  more  convenient,  a  corkscrew  needle  curved  on  the  side  as  well 
as  to  the  point  (Fig.  625).     In  many  cases,  the  plan  described  for  tying 


62.0. — Corkscrew-Needle. 


flat  naevi  will  be  found  the  most  convenient  mode  of  passing  the  whip- 
cord round  the  cancer  of  the  tongue  (Fig.  626).     In  whatever  way  the 
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ligatures  are  appliecl,  care  should  be  taken  to  pass  them  through  the 
health}'  tissue  of  the  oi'gan  wide  of  the  disease,  and  tlie^'  sliould  then  he 
tied  ver}-  tightly,  so  as  to  strangle  tlie  mass  ettectually.  This  ma}'  then 
be  cut  away  by  scissors,  so  as  to  diminisii  the  quantity  of  slough  that 
would  otherwise  be  left  in  tiie  mouth.  Swelling  of  the  tongue,  followed 
by  rather  profuse  salivation  and  fetor  of  the  breath,  attends  this  opera- 
tion;  but  the  mass,  if  properly  constricted,  will  slough  away  in  a  few 
days,  leaving  a  large  gap  that  readily  fills  by  granulation.     When  the 


Fig.  620. — Applidtion  of  Ligature  to  Caacer  of  Anterior  Part  of  Tongue. 


disease  extends  so  far  back  that  it  cannot  readily  be  reached  from  the 
mouth,  Cloquet,  Arnott,  and  others,  have  successfully  strangled  it  by 
making  an  incision  in  thehyoid  region,  between  the  genio-hyoid  muscles, 
carrying  the  ligatures  by  means  of  long  needles  through  the  base  of  the 
tongue,  and  then  drawing  them  tight  through  the  aperture  in  the  neck, 
so  as  to  constrict  the  diseased  mass. 

Excision  of  the  Whole  or  of  a  Large  Portion  of  the  Tongue. 
— This  bold  operation  maybe  performed  in  three  ways: — 1.  From  the 
inside  of  the  mouth  without  any  external  incisions  ;  2.  By  the  submental 
method  through  the  m^do-hyoid  space;  3.  By  the  division  of  the  lower 
lip  and  jaw,  and  the  application  of  the  ecraseur. 

The  excision  of  the  whole  tongue  from  the  interior  of  the  mouth, 
without  any  external  incision,  was  not  and  could  not  be  safely  practised 
before  the  introduction  of  tlie  ecraseur  into  surgical  practice;  and  it  is 
to  Chassaignac  that  we  are  indebted  for  this  advance  in  operative  sur- 
gery. ''JMiere  are  many  methods  by  which  this  operation  may  be  per- 
formed, the  difference  in  the  minor  details  being  dependent  on  the  extent 
and  situation  of  the  cancer,  and  the  amount  of  tongue  that  consequently 
requires  extirpation.  The  following  plan  is  the  one  that  is  most  usually 
adopted,  and  that  will  be  found  effectual  and  safe  in  the  vast  majority 
of  cases. 

The  gag  having  been  applied,  the  end  of  the  tongue  should  be  seized 
with  hooked  forceps  and  well  drawn  forwards  and  upwards.  The  Sur- 
geon then  cuts  across  the  fraenum  by  means  of  strong  curved  scissors, 
and  divides  successively  the  insertions  of  the  genio-hyoid  and  genio-hyo- 
glossal  muscles  into  the  lower  jaw,  cutting  freely  backwards  so  as  to 
liberate  the  base  of  the  tongue.  He  now  snips  across  the  reflexion  of 
the  mucous  membrane  of  the  floor  of  the  mouth  from  the  lower  jaw, 
and  then,  laying  aside  tlie  scissors,  separates  widely  with  his  fingers  the 
base  of  the  tongue  from  these  parts.  As  he  does  this  the  assistant,  who 
has  charge  of  the  forceps,  draws  the  tongue  well  forwards,  and  it  comes 
bodily  out  between  the  lips.  If  the  anterior  pillar  of  the  fauces  offer 
any  obstacle  it  may  be  snipped  across,  and  the  wire  of  the  ecraseur  may 
then  be  applied  well  round  the  back  of  the  organ,  the  shaft  being  pressed 
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np  under  the  base  of  tlie  tongue.  If  the  wire  have  a  tendency  to  slip 
forwards,  a  large  double  hook  should  be  passed  in  front  of  it  into  the 
base  of  the  tongue,  so  as  to  steady  it  and  prevent  its  slipping.  By  now 
working  it  graduall_y,  tiie  whole  organ  can  be  removed. 

Nunneley,  of  Leeds,  has  devised  an  ingenious  mode  of  applying  the 
ecraseur  so  as  to  remove  portions  of  the  tongue,  or,  indeed,  the  whole 
organ,  as  far  back  as  the  hyoid  bone.  This  operation  consists  in  pass- 
ing the  chain  of  the  dcraseur  through  the 
centre  of  the  mylo-hyoid  space  b}'  means  of 
a  sickle-shaped  needle,  about  4^  inches  long 
and  as  broad  as  a  bistoury  blade.  By  this 
needle  the  chain  is  In'ought  into  the  mouth 
close  to  the  frsenum.  Two  or  three  curved 
and  strong  hare-lip  pins  are  now  passed 
deeply  into  the  tongue,  obliquely,  behind 
the  seat  of  the  disease,  their  points  being 
made  to  project  forwards  below  the  organ, 
so  as  to  prevent  the  chain  from  slipping. 
The  loop  is  now  gradually  tightened,  and 
the  tongue  is  cut  or  shaved  off  obliquely 
from  behind  forwards. 

Two  ecraseurs  have  been  successfully 
used  by  Ciiassaignac  in  removing  portions 
of  the  tongue.  When  the  disease  only 
occupies  one  side,  and  it  is  not  thought 
necessary  to  cut  awa}'  the  whole  breadth  of  the  organ,  two  instruments 
are  required,  which,  as  Chassaignac  represents  (Fig.  627),  must  be  passed 
tlirougli  the  substance  of  the  tongue  in  opposite  directions,  so  as  to 
isolate  and  detach  the  diseased  portion. 

In  removing  large  pojtions  of  the  tongue  by  means  of  the  dcrasour 
(Fig.  628),  the  instrument  should  be  worked  very  slowly,  in  order  that 


Fig.  627. —  Two  Ecraseurs   applied  to 
Cancer  of  Tongue. 


Fig.  628. — Wire  Ecraseur  for  removal  of  Tongue. 

time  may  be  given  for  the  vessels  to  contract;  but,  even  with  this  pre- 
caution, haemorrhage  may  occur  from  the  larger  arteries  to  such  an 
extent  as  to  require  the  application  of  the  ligature.  Instead  of  the 
ordinary  Ecraseur,  Middledorpf's  galvanic  tcraseur  may  most  advantage- 
ously be  used  for  the  removal  of  portions  or  even  of  tlie  whole  of  the 
tongue.  It  is  applied  in  exactly  the  same  way  as  the  ordinary  tcraseur, 
and  has  these  great  advantages,  that  by  cauterising  the  divided  surfaces 
all  haemorrhage  is  arrested,  and  tlie  action  of  the  wire  extends  beyond 
the  line  of  section.     {See  page  512.) 

When    the  floor  of  l!ie   moutii   is  implicated  in   the   morbid  action, 
nothing  should  be  attempted  ;  as  it  is  impossible  to  extiri)ate  the  whole 
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of  the  disease  in  this  situation,  and  partial  removal  of  it  will  only  Ite 
followed  by  rapid  recurrence  and  increased  activity  of  development. 
Slight  enlargement  of  the  glands  under  the  jaw  should  not  be  any  bar 
to  the  operation,  provided  tlie  disease  be  limited,  and  the  constitution 
good.  If  much  enlarged,  the  glands  may  be  excised  at  the  same  time 
with  the  disease  of  the  tongue ;  or  if  they  be  not  of  very  considerable 
size,  tliey  may  be  left,  when  they  will  perhaps  subside  without  the 
necessitjr  of  operation,  as  their  enlargement  may  probably  be  dependent 
upon  simple  irritation  ;  should  they  continue  indurated,  they  may  readily 
be  removed  at  a  subsequent  period. 

Submental  Operation  for  Excision  of  Tongue. — Regnoli  of 
Pisa  published,  in  1838,  a  description  of  a  method  by  which  the  wliole 
tongue  could  be  successfully  removed.  Tiie  plan  that  he  proposed  was 
as  follows.  An  incision  of  a  semilunar  shape  was  made  along  the  line 
of  the  lower  jaw,  beginning  near  one  angle  and  terminating  close  to  the 
other.  A  perpendicular  incision  was  carried  from  the  centre  of  this  line 
immediately  under  the  chin  to  the  hyoid  line  (Fig.  629).  In  making 
this  semilunar  incision,  care  must  be  taken  not  to  wound  the  facial  artery 
on  either  side.  The  trunk  of  the  vessel  should  be  protected  by  the  fin- 
ger of  an  assistant  as  it  curves  round  the  lower  jaw,  and  the  incision 
should  be  confined  within  the  space  between  the  two  facials.  The  trian- 
gular flaps  of  the  skin  formed  in  the  manner  indicated  are  dissected  back, 
and  the  muscles  and  mylo-hj-oid  space  are  now  exposed.  These  must  be 
successively  divided  ;  the  anterior  bellies  of  the  digastrics  are  cut  across, 
the  mylo-hyoid  muscle  divided  transversely  at  its  anterior  part ;  and  the 
attachments  of  the  genio-h^^oid  and  genio-hyo-glossi  are  then  to  be  de- 
tached from  the  lower  jaw  by  a  few  touches  of  the  scalpel,  and  by  sepa- 
rating with  the  fingers  the  mucous  membrane  of  the  floor  of  the  mouth. 


Fig.  629. 


-Lines  of  Inoisioa  in  Reguoli'a 
OperatioD. 


Fig.  630. — Tongue  drawn  out  between  J;iw 
and  Hyoid  Bone. 


An  aperture  is  then  made  into  this  by  pushing  the  scalpel  through  it, 
and  its  reflexion  from  the  inside  of  the  lower  jaw  is  divided  as  far  back 
as  the  outer  angles  of  the  external  incision.  Tlie  submaxillary  glands 
are  pushed  aside,  and  the  tip  of  the  tongue  being  seized  with  a  strong 
hook  or  vulsellum-forceps,  the  organ  is  drawn  out  to  its  full  extent  on 
to  the  anterior  part  of  the  neck,  between  the  jaw  and  the  hyoid  bone, 
when  the  whole  of  it  may  be  removed  close  to  its   attachments  to  the 
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latter  bone  hy  means  of  the  knife  or  the  dcraseur  (Fig.  630).  The  latter 
instrument  is  to  be  preferred,  as  its  use  is  attended  by  less  hseraor- 
rhage  tlian  follows  that  of  the  knife.  It  will  occasionally  be  found  that 
the  anterior  pillar  of  the  fauces  is  somewhat  in  the  way  of  the  applica- 
tion of  the  instrument.  Should  this  be  inconveniently'  so,  it  may  be 
snipped  across  before  the  wire  of  the  ecraseur  is  applied.  By  means  of 
this  operation,  which  I  have  several  times  performed,  the  whole  of  the 
tongue  nia}'^  be  shaved  off  clean  from  the  base  of  the  epiglottis  and  hyoid 
bone.  After  the  removal  of  tiie  tongue  the  haemorrhage  will  usually  be 
found  to  be  trifling ;  but  should  one  or  other  of  the  lingual  arteries  bleed, 
it  ma}^  readily  be  seized  and  ligated.  The  line  of  incision  in  the  skin 
must  then  be  stitched  up  and  supported  by  strips  of  plaster. 

The  Buccal  Ope7-ation. — Furneaux  Jordan  has  introduced  an  opera- 
tion which  consists  in  dividing  the  cheek  on  the  affected  side  backwards 
as  far  as  the  ramus  of  the  jaw,  care  being  taken  to  go  below  the  parotid 
duct.  The  tongue  is  then  seized  in  the  usual  way,  and  cut  off'  by  two 
ecraseurs  worked  simultaneously,  the  chain  of  one  dividing  the  organ 
transversely  close  to  the  pillars  of  the  fauces,  that  of  the  other  severing 
the  tissues  along  the  floor  of  the  mouth.  I  have  performed  this  opera- 
tion in  one  case  of  unilateral  cancer  of  the  tongue,  and  found  that  the 
organ  could  readil}^  be  reached,  commanded,  and  a  portion  removed 
through  the  gap  in  the  cheek.  After  the  operation  is  concluded,  this  is 
closed  by  hare-lip  pins. 

Excision  of  Tongue  after  Division  of  the  Louver  Ja-w. — Se- 
dillot  of  Strasburg  described,  in  1855,  a  method  of  removing  the  whole 
of  the  tongue,  which  he  stated  that  he  had  practised  for  some  A'ears  with 
success.  The  operation  consists  in  making  a  vertical  section  through 
the  lower  lip,  sawing  through  the  inferior  maxilla  at  its  symphysis,  sepa- 
rating the  bone  on  each  side,  drawing  the  tongue  forward  and  removing 
it.  In  performing  this  operation,  its  inventor  recommends  that  the  sec- 
tion of  the  lower  lip  should  be  made  carefull}'  through  the  median  line, 
and  carried  across  the  chin  as  far  down  as  the  hyoid  bone.  The  lower 
jaw  is  then  sawn  through  at  its  symphysis.  In  order  to  fix  the  bone  more 
carefully  after  the  operation,  he  recommends  that,  instead  of  making  one 
vertical  incision,  two  oblique  cuts  should  be  practised  with  the  saw  in 
this  shape  >  ,  so  as  to  form  a  triangle,  the  point  of  which  corresponds 
to  the  middle  ol'  the  body  of  the  bone,  so  that  the  two  opposite  sides 
may  be  locked  together  after  the  removal  of  the  tongue.  After  having 
divided  the  lower  jaw,  the  muscles  connecting  it  to  the  tongue  should  be 
cut  across;  tlie  floor  of  the  mouth  slightly  detached  from  the  bone,  the 
two  sides  of  which  are  drawn  asunder ;  and  the  tongue  then  removed 
from  the  hyoid  bone  by  a  stroke  of  the  knife.  The  lingual  arteries  bleed 
freely,  and  must  be  at  once  secured.  Fiddes  of  Jamaica  recommends 
that  the  artery  be  divided  and  tied,  first  on  one  side  and  then  on  the 
other,  so  as  to  avoid  all  danger  of  haemorrhage.  The  opposite  sides  of 
the  jaw-bones  are  then  brought  together,  and  held  in  position  by  wire 
twisted  round  the  teeth,  or  passed  through  a  hole  drilled  on  each  side, 
before  the  division  of  the  bone.  If  Sedillot's  angular  cut  be  adopted, 
the  bone  may  be  kept  in  situ  much  more  easily  than  if  the  vertical  in- 
cision to  which  he  first  of  all  had  recourse,  and  which  is  commonly 
adopted  in  this  country,  be  practised.  The  incision  in  the  lower  lip  must 
be  united  in  the  usual  way  b}'  hare-lip  pins  or  sutures.  This  operation 
was  first  done  in  this  country  by  Syme  and  Nunneley,  and  has  of  late 
years   been  ver}^  extensively  practised  by   man}'   Surgeons.     By   it  the 
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whole  tongue  can  be  freely  exposed  and  cut  out  from  the  deepest  attach- 
ments. 

As  soon  as  the  tongue  is  separated,  the  stump  should  be  drawn  for- 
wards and  any  bleeding  point  tied.  Ice  should  l)e  freely  used  for  some 
days.  Should  secondary  haemorrhage  occur,  it  will  be  found  that  the 
actual  cautery  or  the  perchloride  of  iron,  the  free  use  of  ice,  or  a  spray 
douche  of  ice-cold  water,  will  suffice  to  arrest  it.  A  tendency  to  dysp- 
noea is  sometimes  manifested   after  the  operation,  owing  to  the  hyoid 

bone  falling  backwards.  This  is 
remedied  by  opening  the  mouth 
and  drawing  tl>e  stump  forwaixl. 
The  patient  will  not  be  able  to 
swallow  for  some  days, — the  food, 
liquid  as  well  as  semi-solid,  accu- 
mulating in  the  cavity  left  by  the 
removal  of  the  tongue.  He  must 
therefore  be  fed  by  enemata,  and 
through  an  India-rubber  tube  passed 
down  the  oesophagus.  There  is 
often  trouble  from  profuse  saliva- 
tion for  two  or  three  weeks,  owing 
to  the  patient  being  unable  to  swal- 
low the  viscid  saliva  secreted  ])y 
the  wounded  and  irritated  glands. 
This  is  best  controlled  by  alum  and 
pyrethrum  gargles,  and  by  brushing 
over  the  inside  of  the  mouth  with  a 
solution  of  nitrate  of  silver. 
Removal  of  the  Tongue  by 

the  Galvanic  Ecraseur Since 

the  introduction  of  the  galvanic 
ecraseur,  that  useful  and  ingenious 
instrument  is  now  generally  used 
by  Surgeons  for  the  removal  of  the 
tongue  after  its  exposure  by  the 
division  of  the  lower  jaw.  In  this 
way  the  loss  of  blood  may  be  entirely  avoided,  the  whole  tongue  being 
removed  without  the  escape  of  a  single  drop. 

The  avoidance  of  haemorrhage  in  the  removal  of  the  tongue  is  a  great 
desideratum,  as  it  is  alwa^'s  troublesome  and  sometimes  difficult  to  se- 
cure the  bleeding  vessels.     If  the  knife  be  used  for  the  removal  of  the 


Fig.   631. 


-Removal   of  Tongue  by    Division 
Lower  Jaw  and  Ecraseur. 


Fig.  632. — Galvanic  ficraseur. 


tongue,  the  lingual  arteries  necessarily  require  ligature;  and  hence,  if 
the  organ  have  to  be  taken  off  near  to  its  root,  it  is  better  to  do  this  by 
one  of  the  operations  which  open  up  the  cavity  of  the  mouth,  such  as 
division  of  the  lower  jaw,  as  in  that  way  the  requisite  space  can  be  ob- 
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tained  to  draw  the  root  of  the  divided  tongue  well  forward  and  to  apply 
the  ligaliires. 

In  using  the  ordinary  ecraseur,  much  depends  on  the  thickness  of  the 
wire  or  chain.  Should  this  be  too  thin,  it  will  cut  at  once  througli  so 
fniglle  an  organ  as  the  tongue,  and  profuse  bleeding  will  ensue.  But  if 
the  t'craseur  have  a  moderately  thii-k  wire  and  be  worked  very  slowly, 
the  tongue  may  be  removed  with  little  or  even  no  loss  of  blood.  In 
order  to  secure  this  desirable  result,  the  galvanic  ecraseur  sliould  be 
used  iu  preference  to  the  simple  one.  By  working  this  slowly,  using  a 
platinum  wire,  and  not  emi/loying  too  high  a  temperature — a  good  red 
heat  is  quite  sufficient — the  whole  oi'gan  may  readil3'  be  removed  with- 
out the  loss  of  a  drop  of  blood.  This  I  have  done  in  several  cases,  in 
which  the  whole  tongue  required  removal,  from  the  inside  of  the  mouth, 
without  any  cutting  through  cheek,  jaw,  or  submental  tissues.  The 
operation  is  thus  greatl}^  simplified,  for  all  tliat  is  required  is  to  divide, 
by  means  of  a  pair  of  scissors,  tlie  insertion  of  the  lingual  muscles  into 
the  lowei"  jaw,  to  tear  up  the  mucous  membrane  on  each  side  by  the 
finger,  and  i)erhaps  snip  the  anterior  pillar  of  the  fauces,  when  the 
tongue  can  be  drawn  fairly  out  and  its  section  completed. 

The  following  is  a  summary  of  the  steps  for  the  removal  of  the  whole 
tongue  from  the  h^^oid  bone  by  means  of  the  galvanic  tcraseur. 

1.  Chloroform,  not  ether,  must  be  administered,  as  ether-vapor  will 
ignite  when  the  ecraseur  is  userl. 

2.  An  incision  is  made  exactly  in  the  median  line  tlirough  the  lower 
lip,  carried  over  the  chin,  and  as  far  down  as  the  hyoid  bone. 

3.  The  raucous  reflexion,  from  the  lower  lip  to  the  gum  on  each  side, 
is  dissected  back. 

4.  The  lower  jaw  Is  drilled  on  both  sides,  half  an  inch  beyond  the 
median  line,  midway  between  the  alveolus  and  sympliysis. 

5.  The  lower  jaw  is  sawn  through  exactly  in  the  median  line. 

6.  A  whipcord  noose  is  passed  through  the  forepart  of  the  tongue. 

I.  The  two  fragments  are  separated;  the  genio-hj'oid  muscles,  &c., 
are  cut  with  scissors,  and  by  means  of  the  fingers  and  scissors  all  the 
sol't  strue-tures  on  each  side  of  the  tongue  are  separated. 

8.  The  tongue  is  then  drawn  forwards,  and  a  stout  nsevus-needle  is 
passed  up  through  it  behind  the  disease. 

9.  The  noose  of  the  galvanic  ecraseur  is  passed  over  the  whipcord 
stay  and  behind  the  needle,  and  tightened. 

10.  The  electiic  current  is  turned  on,  and  the  tongue  slowly  cut 
through. 

II.  During  this  process,  the  phar3'nx  must  be  mopped  out  with 
sponges. 

12.  After  the  removal  of  the  tongue  the  stump  must  be  drawn  for- 
ward, and  examined  for  any  bleeding  point. 

13.  The  two  sides  of  the  lower  jaw  are  then  brought  together  by  wire 
sutures  passed  tlirough  the  drill-holes,  and  the  cut  through  the  Hi)  by 
harelip  pins. 

14.  A  drainage  hole  should  be  left  behind  the  sympliysis  of  the  jaw, 
at  the  lower  end  of  the  incision. 

In  comparing  the  relative  merits  of  the  simple  and  galvanic  dcraseur 
for  the  removal  of  portions  of  the  tongue,  it  ma}'  be  said  that  both 
instruments  are  equally  eflficacious  in  the  performance  of  the  operation 
itself;  that  the  division  of  the  organ  by  the  simple  Ecraseur  is  more 
liable  to  be  followed  by  hsemorrliage  at  the  time  of  the  operation,  which 
may  always  be  readily  controlled  by  ligature;  that  tlie  action  of  the 
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galvanic  ecrasenr  is  more  likely  to  be  followed  by  secondaiy  htemov- 
rhage  about  the  fifth  or  sixth  day,  at  the  period,  in  fact,  of  the  detach- 
ment of  the  sloughs  produced  by  its  cauterising  action  ;  but  that  by  the 
v.er}'  production  of  these  sloughs  tiie  cauterising  influence  is  extended 
into  the  stump  to  some  depth  beyond  the  line  of  incision,  and  thus  tends 
to  destroy  morbid  deposits  or  scattered  cells,  beyond  the  line  of  the 
actual  section.  In  all  respects,  then,  except  so  far  as  the  liability  to 
secondary  haemorrhage  is  concerned,  the  galvanic  ecraseur,  in  my  expe- 
rience, which,  in  my  own  practice  and  that  of  others,  has  been  large  in 
these  cases,  has  the  advantage  over  the  simple  wire  one. 

Haemorrhage,  at  the  time  of  the  operation,  may  be  arrested  by  drawing 
the  tongue-stump  forwards  by  means  of  hooked  forceps,  and  tying  the 
cut  lingual  artery  with  whipcord.  As  the  tissues  are  brittle,  this  should 
include  some  surrounding  structure.  The  ligature  ends  are  all  cut  short. 
In  one  case,  a  coagulum  formed  in  the  pharynx  before  the  vessel  could 
be  secured  ;  and  I  had  to  perform  lar3'ngotomy.  The  patient  made  a 
good  recovery,  dying  two  years  after  the  operation,  from  recurrence  of 
the  disease  in  the  chest  and  one  of  the  toes. 

Secondary  hsemorrliage  may  be  restrained  b}'-  means  of  ice,  the  appli- 
cation of  perchloride  of  iron,  and  pressure  on  the  bleeding  part.  But  if 
not  fatal  at  the  time,  it  is  apt  to  be  so  by  its  recurrence,  and  by  inducing 
exhaustion. 

Comparison  of  Methods  of  Operation. — In  instituting  a  com- 
parison between  the  three  different  methods  of  dealing  with  tumors  of 
the  tongue  by  ligature,  the  knife,  and  the  ecraseur,  it  should  be  under- 
stood that  the  same  plan  of  treatment  is  not  equally  or  indiscriminately 
applicable  to  all  cases,  but  that  one  or  other  should  be  adopted  accord- 
ing to  the  size,  situation,  and  extent  of  the  cancerous  mass.  If  this  be 
small  and  situated  at  the  lip  of  the  organ,  this  portion  of  the  organ  may 
be  easily,  quickl}^,  and  safely  excised.  If  the  disease  be  situated  towards 
the  side,  so  as  to  require  tlie  removal  of  perhaps  one  half  of  the  anterior 
third  of  the  organ,  it  may  be  cut  out;  but  1  think  that  it  will  be  found 
safer  and  more  convenient  to  ligature  it.  If  it  occupy  the  whole  breadth 
of  the  anterior  third,  or  even  half  of  the  tongue,  I  consider  that  removal 
by  the  galvanic  ecraseur  is  the  simplest  and  safest  procedure.  If  the 
posterior  part  be  superficially  affected,  the  disease  ma}'  be  cut  out.  But 
if  the  organ  be  so  deeply  affected  that  the  whole  of  it  requires  extirpa- 
tion, the  galvanic  ecraseur  will  be  found  to  be  easy  of  application,  safe 
and  efl[icient  in  execution  ;  and  the  Surgeon  must  have  recourse  to 
Sedillot's  operation  of  the  division  of  the  lower  lip  and  jaw  in  the  cen- 
tral line,  and  the  complete  extirpation  of  the  cancerous  mass. 

Effect  of  the  Removal  of  the  Tongue  on  Speech.^-Although 
distinctness  of  articulation  is  necessarily  affected  for  a  time  by  these  ope- 
rations on  the  tongue,  yet  it  is  usually  completely  restored  when  only  the 
anterior  third  or  half  is  removed;  the  tissue  of  the  organ  recovering  its 
normal  mobility  with  remarkable  facility,  and  indeed  appearing  to  pos- 
sess a  very  considerable  reparative  power,  so  as  almost  to  seem  to  be 
capable  of  reproduction  to  some  extent.  Even  after  removal  of  the 
whole  of  the  tongue,  the  power  of  deglutition  is  preserved,  and  that  of 
articulation,  although  at  first  somewhat  imperfect,  eventually  returns, 
so  that  the  patient  is  able  to  speak  so  distinctly  tliat  strangers  would 
not  be  aware  of  the  loss  he  had  sustained.  Amongst  the  tortures  to 
which  Christian  martyrs  were  subjected  in  the  early  ages,  and  the  punish- 
ments which  have  lieen  inflicted  on  heretics, '"cutting  out  the  tongue" 
was  one  of  the  most  barbarous.     Martyrologists  in  describing  this  hor- 
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rible  mutilation  liave  remarked  with  wonder,  that,  although  it  was  prac- 
tised with  the  view  of  depriving  tlie  sufferers  of  the  power  of  speech,  yet 
it  often  failed  in  its  effect,  and  tliose  who  had  been  subjected  to  it  were 
enabled  to  speak  afterwards  as  plainly  as  before.  This  they  liave  attri- 
buted to  direct  miraculous  intervention.  But,  as  modern  Surgery  has 
shown  that  the  power  of  speech  returns  equally,  whether  a  cancerous 
tongue  has  been  extirpated  by  the  knife  of  the  Surgeon,  or  a  heretical 
tongue  by  that  of  the  executioner,  we  must  rather  look  upon  the  return 
of  speech  as  a  pliysiological  act,  than  as  a  miracle  specially  wrought  for 
the  benefit  of  those  mutilated  in  and  for  the  propagation  of  the  true  faith. 

Encysted,  Fatty,  and  Erectile  Tumors  are  met  with  not  only  in  the 
tongue,  but  underneath  it  in  the  floor  of  the  mouth.  Tliey  require  extir- 
pation by  the  ligature,  or  enucleation  by  the  scalpel,  according  to  their 
situation  and  size  ;  and  for  these  irregular  operations  no  special  direc- 
tions can  be  given.  In  removing  such  tumors  as  these,  when  situated 
under  or  by  the  side  of  the  tongue,  the  knife  must  necessarily'  be  used 
with  much  caution.  It  must,  however,  be  borne  in  mind  that,  if  these 
growths  cannot  be  reached  from  tlie  inside  of  the  mouth,  they  may  be 
got  at  by  incision  through  the  mylo-hj-oid  region,  where  there  is  but  a 
slight  thickness  of  soft  parts  between  the  surface  and  the  floor  of  the 
mouth. 

Ranula,  the  most  remarkable  and  common  of  the  buccal  tumors,  may 
occur  under  two  forms. 

1.  A  globular  swelling,  semi-transparent,  evidently  containing  fluid, 
and  often  attaining  the  size  of  a  walnut  or  a  pigeon's  egg,  may  be 
situated  under  the  tongue,  pushing  this  organ  upwards  and  backwards, 
aud  consequently  interfering  with  deglutition  and  speech  (Pig.  633). 
The  walls  of  the  cj'st  are  usually  thin,  with  small  vessels  ramifying  on 
them  ;  its  contents  are  glairy  and  very  unlike  saliva.  This  form  of 
ranula  is  usually  said  to  be  a  dilatation  of  Wharton's  duct;  but  there  is 
no  proof  of  the  disease  being  of  this  nature,  nor  is  it  very  easy  to  under- 
stand how  so  small  a  duct  can  be  dilated  to  so  large  a  size  as  is  occa- 
sionally attained  by  these  tumors,  which  seem,  in  some  cases  at  least, 
rather  to  consist  of  independent  cystic  formations,  such  as  commonly 
occur  in  connection  with  other  secreting  glands,  and  in  other  parts  of 
the  mouth.  And  this  view  of  the  case  is  strengtiiened  by  the  fact  that 
these  globular  cystic  tumors  containing  glairy  fluid  may  occur  in  the 
substance  of  the  tongue  itself,  far  away  from  any  salivary  duct. 

Morrant  Baker,  who  has  investigated  the  connection  between  ranula 
and  the  Whartonian  duct,  finds  that,  in  cases  of  ranula,  Wharton's  duct 
is  quite  free,  without  any  alteration  in  size,  and  that  saliva  may  be  seen 
issuing  from  it.  A  probe  passed  into  the  duct  is  separated  from  the 
ranula  by  a  thin  membranous  wall,  showing  clearly  that  the  duct  and 
the  ranula  do  not  communicate. 

I  have,  however,  lately  seen  a  case  in  which  a  ranula  resulted  from  a 
wound  of  the  floor  of  the  mouth,  in  the  situation  of  the  Whartonian  duct. 
The  wound  was  caused  by  the  accidental  slipping  of  a  pair  of  tooth- 
forceps  during  extraction  of  the  first  molar  tooth.  As  the  wound 
healed  a  ranula  formed,  the  contents  of  which  were  thick  and  ropy,  like 
the  natural  secretion  of  the  submaxillar}'^  gland.  It  ultimately  reached 
the  size  of  a  plover's  e^rg.  Tiiat  this  tumor  was  formed  by  an  accumu- 
lation of  the  secretion  of  the  submaxillary  gland,  there  can  be  no  doubt ; 
but  it  is  quite  possible  that  the  collection  formed  in  the  submucous 
tissue,  and  that  it  was  not  enclosed  in  an  actual  dilatation  of  the  Whar- 
tonian duct. 
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The  Treatment  of  this  form  of  ranula  consists  cither  in  passing  a 
seton  tlirougii  its  walls,  so  that  contraction  may  take  place  on  this  (Fig, 
633) ;  or  else  in  the  excision  of  a  large  jjortion  of  the  anterior  wall  of 
the  cyst,  the  remainder  contracting,  until  it  at  last  becomes  ol)literatecl. 


Fig-.  633. — Ranula  :  Introduction  of  Seton. 

2.  Besides  the  ordinary  form  of  rannla,  an  encysted  tnmor,  partaking 
of  this  character,  is  occasionally  met  with,  lying  above  the  mylo-hj-oirl 
muscle,  between  it  and  the  buccal  mucous  membiane.  It  projects  more 
distinctly  into  the  neck  than  into  the  mouth,  and  thus  forms  a  large 
tumor  under  the  angle  and  body  of  the  jaw,  soft  or  elastic,  and  semi- 
fluctuating,  occup3'ing,  perhaps,  all  the  space  l)etween  the  lower  jaw  and 
the  hyoid  bone  on  one  side.  Jt  attains  the  size  of  an  orange.  In  a  case 
of  this  kind  under  my  care,  the  contents  of  the  tumor,  which  closely 
resembled  cream-cheese  in  character,  were  atheromatous,  being  com- 
posed of  epithelial  scales  and  fatty  matter. 

Treatmevt. — These  tumors  are  best  treated  by  making  a  free  opening 
into  them  from  the  month,  squeezing  or  spooning  out  their  contents, 
stuffing  the  cavity  with  lint,  and  allowing  it  to  granulate  and  contract. 
If  an  attempt  be  made  to  extirpate  them  from  without,  the  profuse 
hsemorrhage,  the  firmness  with  which  the  cyst-wall  is  incorpoi-ated  with 
surrounding  parts,  and  the  danger  attendant  on  the  free  use  of  the 
knife  in  the  neighborhood  of  such  important  parts  as  lie^  between  the 
mylo-hyoid  muscle  and  the  tongue,  will  render  such  an  operation  not 
only  unsatisfactory,  but  hazardous. 

Salivary  Calculi  are  occasionally  met  with  in  connection  with  the 
sublingual,  submaxillary,  and  parotid  glands.  They  are  most  common 
in  the  sublingual  gland,  and  will  then  be  found  to"  be  situated  in  the 
Whartonian  duct.  From  this  situation  I  have  two  or  three  times  re- 
moved them.  Gross  mentions  a  case  of  calculus  in  the  dnct  of  the  sub- 
maxillary gland.  Wherever  occurring,  \.h.Qy  obstruct  the  duct  and 
produce  retention  of  saliva  in  it.  Hence,  when  the  salivary  glands 
become  actively  secreting,  as  at  mealtimes,  the  calculus,  by  preventing 
the  escape  of  the  salivary  fluid,  causes  distension  of  the  gland,  with  pain 
and  tenderness,  so  as  torender  mastication  difficult. 

The  Treatment  is  simple.     It  consists  in  dividing  the  mucous  mem- 
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hrane  over  the  calculus  and  then  extracting  it  with  forceps.  The  largest 
which  I  have  i-emoved  was  of  the  size  of  a  small  darasou-stone ;  it  was 
loose  in  Wharton's  duct. 


Fi?.  634.— Vulsel 
liim-Scissors. 


DISEASES  OF  THE  UVULA  AND  TONSILS. 

Elongation  of  the  Uvula, — The  uvula  occasionally  becoming  elon- 
gated and  hanging  down  into  the  pliarynx,  so  as  to  touch  the  epiglottis 
and  sensitive  mucous  membrane  in  its  neighborhood,  gives  rise  to  a  great 
irritation  of  the  fauces,  and  to  a  tickling  or  spasmodic  cough,  which  can 

only  be   cured    by   removing  the 

])endulous  body.     This  little  ope- 
ration   may  be    readily  done    by 

seizing  tlie  end  of  the  uvula  with 

a    pair    of    poly  pus- forceps,    and 

snipping  it  across   near  tiie  root 

with  a  long  pair  of  scissors.     It 

is  better  not  to  I'emove  the  whole 

of  the   uvula.      If  this   be   done, 

throat-irritation    is    apt    to    con- 
tinue.    I  have  been  most  satisfied 

with  the  result  of  those  cases,  in 

which  a  stump  from   a  quarter  to 

the  third  of  an  inch  in  length  has 

been  left.     For  some  years  I  have 

been  in  the  habit  of  using  a  pair 

of"  vulsellum-scissors"(Fig,  634), 

by  which  the  uvula  is  cut  off  at 

the  same  moment  tliat  it  is  seized, 

thus  rendering  theoperation  easier 

and  less  irritating  to  the  patient. 
A  very  ingenious  American  instrument,  consisting  of  a  pair  of  forceps 
and  scissors  combined,  ma^'  be  employed  with  the  same  view;  by  clos- 
ing the  handles  of  this  instrument  tiie  uvula  is  first  seized,  and  is  then 
immediately  cut  across  (Fig.  635). 

Tonsillitis  or  Quinsey — The  tonsils  are  not  unfrequently  the  seat 
of  disease,  becoming  inflamed  or  permanently  enlarged.  When  inflamed, 
they  become  swollen  and  red,  witli  much  pain  in  the  side  of  the  neck  and 
ear,  increased  by  any  attempt  at  swallowing;  there  is  usuallj^  rather 
a  profuse  secretion  of  saliva,  and  a  good  deal  of  swelling  under  the 
angles  of  the  jaws;  the  tongue  is  much  coated  with  thick  past\'  mucus, 
and  the  voice  is  thick  and  nnsal.  The  disease  comes  on  suddenl}'',  often 
accompanied  li3Miigh  fever,  chills,  and  occasionally  even  delirium.  The 
thermometer  frequently  rises  to  105°,  oi'  even  higher.  In  some  cases, 
a  trace  of  albumen  may  be  found  in  the  urine.  Tonsillitis  is  often  caused 
by  exposure  to  impure  air,  such  as  results  from  the  escape  of  sewer-gas 
into  a  house,  and  it  is  not  uncommon  amongst  the  residents  of  hospi- 
tals. It  may  be  mistaken  for  diphtheria,  scarlet  fever,  or  erysipelas  of 
the  fauces.  From  diphtheria  it  is  distinguished  by  the  absence  of  exu- 
dation. The  mucous  secretion  from  the  tonsil  may  somewhat  resemble 
diphtheritic  exudation,  iuit  it  is  readily  distinguished  by  its  want  of 
adherence,  as  it  is  easil^y  removed  with  a  camel's-hair  pencil.  From  scar- 
let fever,  tonsillitis  is  distinguished  by  the  absence  of  the  red  tongue, 
and  by  the  redness  of  the  throat  being  purple  in  tint,  and  limited  to  the 
tonsils  and  their  immediate  neighborhood,  and  later  on  by  the  absence 


Fig.  6!o. — Forceps- Scissor.?. 
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of  I'ash.  From  erysipelns  of  the  fauces  it  is  more  difflciilt  to  distin- 
guish, but  it  will  usually  be  found  that  the  redness  is  darker  in  tint  and 
less  diffused  than  in  erysipelas,  and  tliere  is  less  oedematous  swelling, 
and  no  tendency  to  the  supervention  of  dyspnoea  from  a?dema"glottidis. 
There  is  also  less  glandular  enlargement  at  the  angle  of  the  jaw. 

The  Treatment  should  always  be  commenced  by  a  good  purge;  a 
calomel  and  colocynth  pill  will  be  found  most  efficacious  if  it  can  be 
taken.  This  is  followed  by  the  application  of  leeches  under  the  jaw,  of 
fomentations,  the  inhalation  of  the  steam  of  hot  water,  and  low  diet, 
which  need  scarcel}'  be  enforced,  on  account  of  the  difficulty  and  pain 
in  swallowing.  If  the  mouth  can  be  opened,  much  relief  may  be  given 
by  scarifying  the  tonsils  with  a  probe-pointed  bistoury  ;  and,  if  abscess 
form,  it  should  be  opened  early  with  a  gum-lancet.  The  inhalation  of 
the  steam  from  a  })int  of  boiling  water,  to  which  has  been  added  a  tea- 
spoonful  of  creasote  or  carbolic  acid,  will  often  give  much  comfort  by 
allaying  the  foetor  of  the  breath. 

Hypertrophy  or  the  Tonsils. — The  tonsils  may  undergo  various 
structural  changes.  They  may  become  hardened  and  enlarged  as  a  con- 
seqnence  of  repeated  attacks  of  inflammation,  or  chronically  and  indo- 
lently h3^pertrophied  by  an  expansion  or  outgrowtli  of  their  follicular 
structure  independently  of  any  inflammatory  attack;  or  this  chronic 
hypertrophied  state  may  be  greatl}^  increased  l)y  plastic  inflammatory 
dejjosit. 

When  the  tonsils  are  chronically  enlarged,  one  usually  suffers  to  a 
somewhat  greater  extent  than  the  other.  The  condition  is  at  once  obvi- 
ous on  opening  the  mouth  and  depressing  the  tongue  so  as  to  expose 
the  fauces  fairl}^,  and  cannot  be  mistaken  for  an}'  other  morbid  state. 

There  are  two  distinct  forms  of  chronic  enlargement  of  the  tonsils. 
In  the  one  case,  these  organs  become  hypertrophied  in  otherwise  healthy 
children  in  consequence  of  repeated  attacks  of  inflammation,  more  espe- 
cially consequent  on  croup,  diphtheria,  scarlatina,  or  measles.  In  these 
cases  the  tonsils  are  red,  congested,  and  very  liable,  under  the  influence 
of  slight  Occasioning  causes,  to  violent  attacks  of  acute  inflammation 
with  ulceration  or  abscess. 

The  Chronic  Indolent  Hypertrophy  presents  different  characters ; 
in  it  the  tonsil  is  large,  rather  pale,  hard,  smooth,  and  semi-elastic.  This 
disease  is  one  which  occurs  in  children  and  young  persons  who  have  a 
general  tendency  to  struma  of  the  mucous  membranes  and  their  append- 
ages. Most  commonly  it  develops  without  any  assignable  or  external 
cause,  usually  commencing  at  five  or  six  years  of  age,  and  gradually  in- 
ci-easing  up  to  pubert}^,  a  period  wlien  the  functional  activity  of  these 
glands  is  greatest,  and  when  tiiey  are  most  exposed  to  irj'itation  from 
z3''motic  diseases,  especially'  scarlatina  and  measles.  When  once  the 
tonsils  have  enlarged,  they  become  a  source  of  great  inconvenience  and 
of  even  serious  derangement  of  health.  The  child  is  liable  to  attacks 
of  inflammation  of  the  throat,  the  tonsils  then  becoming  congested, 
greatly  swollen,  and  readily  running  into  ulceration  or  suppuration.  In 
consequence  of  these  repeated  attacks  of  inflammation,  the  enlargement 
of  the  tonsils  increases,  they  become  indurated,  rugged-looking,  and 
nodulated,  projecting  far  forwards  into  the  fauces,  and  sometimes  even 
touching  each  other  below  the  uvula.  Respiration,  articulation,  and 
deglutition  are  now  seriousl}'  interfered  with.  The  mucous  membranes 
of  the  nose  and  eyes  become  clironically  congested,  and  there  is  an 
increased  secretion,  from  the  back  of  the  throat  and  nose,  of  thick, 
tenacious,  unhealthy,  or  foitid  material,  the  swallowing  of  which  is  dele- 
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terious.  Tlie  child  cannot  sleep  without  snorins:,  and  is  apt  to  start  up 
with  a  feeling  of  suttbcation  ;  the  voice  becomes  thick  and  husky;  the 
sense  of  hearing  is  blunted  ;  and,  partly  from  the  incipient  deafness, 
partly  from  the  difficulty  of  breathing,  causing  the  child  to  keep  its 
mouth  half  open,  the  countenance  assumes  a  peculiar  vacant,  semi-idiotic 
expression,  which  is  very  characteristic  of  the  advanced  stages  of  tlie 
disease.  The  most  serious  effect  is  the  impediment  to  inspiration,  which 
in  the  more  chronic  and  severe  forms 
of  enlarged  tonsils  will  go  to  such 
an  extent  as  to  prevent  the  full  infla- 
tion of  the  lungs,  and  thus  occasion 
a  permanent  flattening  and  contrac- 
tion of  the  chest,  imperfect  aeration 
of  the  blood,  and  an  interference 
with  general  nutrition. 

The  Treatment  of  chronic  enlarge- 
ment of  the  tonsils  will  vary  accord- 
ing to  the  age  of  the  child,  and  the 
degi'ee  and  kind  of  h3q3ertrophy  and 
induration  of  these  ougans.  In  the 
earlier  and  slighter  forms  of  the  dis- 
ease, the  enlargement  of  the  tonsils 
may  gradually  subside  as  the  child 
grows  older  and  stronger;  and  it  is 
well  not  to  be  in  too  great  a  hurry 
to  excise  the  tonsils  in  young  chihl- 
ren,  but  rather  to  adopt  a  course  of 
constitutional  treatment  with  the 
view  to  the  improvement  of  the 
general  health,  by  means  that  are 
ordinarily  had  recourse  to  in  the 
management  of  struma.  The  in- 
tei'ual  use  of  iron,  and  the  local  ap- 
plication of  the  tincture  of  iodine, 
of  nitrate  of  silver,  or  of  burnt  alum, 
are  occasionally  serviceable.  In  the 
majority  of  instances,  however,  the 
disease  will  not  lie  materially  influ- 
enced by  any  therapeutic  means  that  Fig.  636.— TousUGuiiio-  Fig.  637.— tousH- 
may  be  adopted:  and  as  the  enlarge-  tine  applied.  Guillotine  shut. 

nient,  continuing  or  increasing,  gives 

rise  to  ditificulty  in  respirati(m,  and  thus  interferes  with  the  due  arteriali- 
sation  of  the  blood  in  the  lungs,  and  impairs  the  child's  speech,  it  be- 
comes necessary  to  remove  that  portion  of  the  growth  which  projects 
beyond  the  arches  of  the  palate.  This  may  best  be  done  by  the  ordi- 
nary tonsil  guillotine.  The  ring  of  the  instrument  being  passed  over 
the  tumor,  the  cutting  blade  is  pushed  forwards,  and  thus  a  slice  of  the 
projecting  part  of  the  growth  is  removed.  In  some  cases  ditiiculty  is 
experienced  in  bringing  the  tonsil  fairly  into  the  ring  of  the  instrument; 
this  may  be  obviated  by  drawing  it  through  with  a  vulsellum  or  double 
hook,  and  indeed,  in  some  of  the  machines  sold  for  the  purpose  a  double 
hook  is  attached,  which,  being  fixed  into  the  tonsil,  draws  it  forwards 
l)efore  it  is  sliced  off  (Figs.  63<i,  637).  In  performing  this  operation  it 
is  best  for  the  Surgeon  to  stand  behind  the  patient,  more  particularly  in 
excising  the  right  tonsil,  as  he  can  thus  look  better  into  the  mouth  and 
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liave  more  command  over  the  head  ;  or  he  may  stand  in  front,  and  nse 
tlie  left  hand  lor  the  right  tonsil,  and  vice  versa  (Fig.  ()38).  Should  a 
guillotine  not  he  at  iiand,  tlie  tonsil  ma}^  be  removed  by  seizing  it  with 
a  vulsellum,  drawing  it  forwards,  and  then  taking  olf  a  slice  with  a  probe- 


Fig.  638. — Removal  of  Eight  Tonsil  with  left  hand 

pointed  bistoury,  the  base  of  the  lilade  of  which  should  be  wrapped 
round  with  a  piece  of  plaster,  to  prevent  its  wounding  the  tongue.  In 
excising  the  tonsil  in  this  way,  care  must  be  taken  to  cut  from  below 
upwards  .ind  inwards  towards  the  mesial  line,  and  on  no  account  to  turn 
the  edge  of  the  knife  outwards,  lest  the  internal  carotid  artery  be 
endangered.  The  hgemorrhage  tiiat  follows  this  operation  is  usually 
very  trifling  ;  but  it  may  be  sufficiently  abundant  to  endanger  the  patient's 
life.  In  sucli  case,  ice  and  gallic  acid  will  usually  arrest  tlie  bleeding. 
In  one  case,  I  found  a  gargle  of  spirits  of  turpentine  suspended  in 
mucilage  effectual  after  all  other  Jiieans  had  failed. 

It  has  been  stated  by  some  that  excision  of  the  tonsil  is  liable  to  be 
followed  by  want  of  development  of  the  testes.  This  I  have  never  ob- 
served. But  it  is  possible  that  enlargement  of  the  tonsils  to  such  an 
extent  as  to  impede  respiration,  and  consequently  to  interfere  with  nutri- 
tion, may  lessen  the  due  development  of  the  generative  or  any  other 
organs  of  the  body. 

Malignant  Disease  of  the  Tonsil  is  not  of  common  occurrence.  I 
ha^ve,  however,  seen  instances  both  of  scirrhus  and  of  epithelioma  in  tliis 
organ  as  a  primary  affection.  In  these  cases  the  disease  speedily  ex- 
tends to  the  pillars  of  the  fauces,  the  pharnyx,  and  onwards  to  the 
floor  of  the  mouth,  the  glands  under  the  angle  become  implicated,  exten- 
sive infiltration  ol"  a  brawny  character  takes  place  in  and  around  them, 
tlie  swallowing  becomes  extremely  painful  and  difficult,  respiration  is 
impeded,  the  pharynx  and  palate  become  congested  and  loaded  with 
viscid  mucus,  and  the  patient  eventually  dies  in  a  distressing  manner, 
partly  from  starvation,  partly  from  constitutional  contamination.  Sur- 
gery only  offers  the  means  of  relief  in  these  sad  cases,  but  can  do  nothing 
of  a  curative  character.  In  a  case  of  encephaloid  of  tlie  tonsil  which 
was  under  my  care,  I  obtained  some  temporary  advantage  by  removing 
portions  of  the  soft  projecting  and  very  vascular  tumor  by  means  of  the 
ecraseur. 

DISEASES  OF  THE  PHARYNX. 

Inflammation  of  the  Pharynx  of  a  diffuse  erysipelatous  character, 
with  low  fever,  not  unfrequently  occurs;  it  is  best  treated  by  the  appli- 
cation of  a  strong  solution  of  nitrate  of  silver,  the  use  of  emollient  gar- 
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gles,  and  the  internal  administration  of  ammonia,  with  bark,  stimulants, 
and  support.  If  it  have  a  tendency  to  run  into  sloujjhin<ij  action,  the 
internal  administration  of  the  mineral  acids,  with  bark  and  stimulants, 
tlie  nitrate  of  silver  lotion,  and  chlorinated  gargles,  are  useful.  Some- 
times abscess  forms  in  the  substance  of  the  velum,  and  then  requires  to 
be  opened  with  a  narrow-bladed  bistoury. 

Abscess  occasionally  forms  in  the  areolar  tissue  behind  the  pharynx, 
between  the  vertebral  column  and  its  posterior  wall,  which  is  conse- 
quently pushed  forward  so  as  to  occlude  the  posterior  nares,  giving  i-ise 
to  a  peculiar  nasal  intonation  of  voice,  if  the  abscess  be  situated  higli; 
if  low  down,  the  consequences  are  more  serious,  as  it  may  interfere  with 


Fig.  639. — Phavyngotome. 


respiration  by  pressing  upon  the  upper  part  of  tlie  larynx.  This  kind 
of  ahscess  is  often  connected  with  disease  of  the  bones  at  the  base  of  the 
skull,  or  of  the  u[)per  cervical  vertebrae.  In  many  cases,  if  left  to  itself, 
it  would  burst  tlirough  the  mucous  membrane  into  the  mouth;  but  in 
others  it  comes  forwards  under  the  sterno-mastoid  muscles  into  the  fore 
part  of  the  neck.  By  exploring  the  pharynx  with  the  finger,  wiiich  may 
readily  be  done,  tension  and  fluctuation  through  its  posterior  wall  may 
easily  be  made  out. 

In  these  cases  the  Treatment  simply  consists  in  letting  out  the  matter 
by  puncturing  the  tense  membrane  covei'ing  it.  This  may  be  done  by 
means  of  a  sharp  pointed  bistoury  properly  protected,  the  ordinary  ab- 
scess-knife, or  a  pharyngotome  (Fig.  639).  The  pus  let  out  is  usually 
offensive,  even  though  the  bones  be  not  affected. 

Tumors  are  occasionally  met  with  in  the  postpharyngeal  areolar  tissue, 
giving  rise  to  tlie  same  swelling,  difficulty  in  respiration,  and  degluti- 
tion, and  lateral  projection,  as  occur  in  abscess  of  this  region.  These 
growths  are  mostly  cancerous,  and  speedily  prove  fatal.  Polypi  in  the 
l)harynx  usually  come  down  from  tiie  nasal  cavities,  but  sometimes  spring 
from  the  inside  of  this  canal  on  one  or  other  of  its  margins.  They  are 
usually,  when  truly  pharyngeal,  of  a  malignant  ciiaracter,  and  grow  with 
great  rapidit}'.  The  uses  of  the  part  are  necessarily  interfered  with,  and 
death  may  eventually  result  from  obstruction  to  deglutition  and  respi- 
ration. Epithelioma  of  the  pharynx  has  occasionally  been  met  with 
(Fig.  640).  This  form  of  the  disease,  which  is  of  rare  occurrence,  does 
not  differ  from  similar  growths  elsewhere. 

STRICTURE  OF  TFIE  (ESOPHAGUS. 

All  diseases  of  the  oesophagus  have  a  tendency  to  constrict  and  event- 
ually to  occlude  its  passage,  and  hence  are  commonly  described  as  Stric- 
tures of  it.  In  some  instances,  tlie  constriction  of  the  oesophagus  may 
be  of  a  purely  nervous  or  spasmodic  character;  but  in  the  majority  of 
instances  it  is  the  result  either  of  fibrous  or  of  cancerous  degeneration 
of  the  walls  of  the  canal,  and  is  then  termed  organic  stricture.  The 
simple  non-malignant  or  fibrous  stricture  in  most  instances  eventually 
degenerates  into  epithelioma,  and  hence  appears  to  be  more  rare  than  in 
reality  it  is,  as  it  is  seldom  met  with  after  death  in  its  undegenerated 
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form.  Scirrhous  and  encephaloid  growths  ma}-,  though  rarel}-,  develop 
in  and  around  the  «soijliagus. 

The  great  feature  of  oeso[)hageal  stricture  is  difficulty  of  deglutition  ; 
but  dysphagia  may  arise  from  many  causes  besides  oesophageal  stricture. 
Hence  its  diagnosis  is  In  the  highest  degree  important. 

Conditions  producing  Dysphagia  independently  of  Stricture. — 
There  are  at  least  eight  different  conditions  met  with  in  the  neck  and 
chest  capable  of  giving  rise  to  dysphagia  by  compressing  the  oesophagus, 
independently  of  any  stricture  of  that  canal. 

1.  Tumors  connected  with  the  Pharynx Putting  out  of  con- 
sideration tumors  of  the  tonsils,  whicli  would  always  be  readily  dis- 
covered, polypus  of  the  pharynx  may  hang  down  and  offer  olistructions 
to  the  passage  of  food.  In  all  polypoid  growths  connected  with  the 
pharynx  (wliich  are  exceedingly  rare)  tiie  nature,  connections,  &c.,  of 
the  growth  may  be  made  out  by  drawing  the  tongue  well  forward,  keep- 
ing it  fixed  with  the  tongue-spatula,  and  passing  the  finger  well  down 
behind  the  root  of  the  organ  ;  the  pharynx  can  thus  be  explored,  even 
below  the  root  of  the  epiglottis,  without  much  difficulty.  Abscess  may 
exist  between  the  posterior  wall  of  the  pharynx  and  the  spine,  possibly 
arising  from  caries  of  the  cervical  vertebrte  ;  or  a  postpharyngeal  tumor, 
as,  for  instance,  a  sarcomatous  growth,  may  be  developed  from  the  bodies 
of  the  vertebrae,  and  push  the  pharynx  forwards.  The  eye  is  often  de- 
ceived in  tiiese  cases,  failing  to  detect  the  existence  of  an  enlargement 
at  the  back  of  the  phar3'nx  ;  but  the  finger  readily  recognises  it.  In 
the  case  of  abscess  there  is  fluctuation,  and  the  d^ysphagia  will  be  re- 
moved by  opening  the  abscess  and  letting  out  the  contents;  and  the 
solid,  or  semi-solid  and  soft,  or  other  feel  of  a  tumor  in  this  situation 
will  lead  to  a  very  probable  guess  as  to  its  nature. 

2.  Morbid  Conditions  of  the  Larynx — (Edema  about  the  back  of 
the  epiglottis,  or  chronic  oedema,  ulceration,  and  thickening  of  the  mucous 
membrane  there,  or  oedema  about  the  rima  glottidis,  may  give  rise  to  a 
tendency  for  liquids  to  pass  into  the  air-passages,  and  thus  occasion  a 
serious  impediment  in  swallowing,  the  difficult}^  being  attended  with  a 
feeling  of  spasm  and  suffocation.  By  passing  the  fingei-  down  behind 
the  root  of  the  tongue,  the  state  of  parts  can  often  be  felt ;  but  the  com- 
bination of  dysphagia  witli  a  sufftjcative  fit,  and  these  probably  asso- 
ciated with  larjaigeal  cough,  are  the  chief  points  to  be  attended  to  in  the 
diagnosis. 

3.  Tumors  in  the  Neck  outside  the  OEsophagus Enlarged 

glands  or  a  carotid  aneurism,  developing  posteriorly,  as  has  been  known 
to  occur  with  the  internal  carotid  artery;  or  a  tumor  connected  with  the 
thyroid  body,  tightl}^  bound  clown  by  the  sterno-mastoid  muscles  and 
cervical  fascia,  may,  by  pressing  on  the  oesophagus,  give  rise  to  dyspha- 
gia. In  all  cases  where  that  symptom  is  complained  of,  the  neck  should 
be  examined  carefully  for  tumors,  which  will  generally  be  ver^^  readily 
detected,  especially  where  the  difficulty  has  existed  for  some  time,  and 
the  person  has  become  mucli  emaciated  from  deficient  nourishment. 

4.  Aneurism  of  the  Innominate  Artery When  this  disease 

has  risen  into  the  root  of  the  neck  it  is  easily  recognisable;  but  in  cer- 
tain cases  it  dev(!loi)s  first  in  a  direction  backwards,  and  then  one  of  the 
earlier  symptoms  is  dysphagia.  Indeed,  the  patient  raa}^  suffer  but 
little  from  any  other  symptom,  and  may  appl}'  to  the  Surgeon  for  relief 
from  it  alone,  quite  unconscious  of  the  existence  of  any  serious  dis- 
ease. The  diagnosis  will  be  effected  b}^  careful  attention  to  the  symp- 
toms described   at  pp.  85-87,  vol.  II.      In  such  a  case,  much  danger 
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might  l»e  incarred  b^''  at  once  putting  an  instrument  into  the  cesophagus, 
under  the  impression  that  stricture  existed  ;  for  the  point  of  tlie  bougie, 
or  whatever  instrument  might  be  used,  might  perforate  the  sac  of  the 
aneurism,  and  so  give  rise  to  instant  death. 

5.  Aneurism  of  the  Aorta,  whether  of  tlie  fusiform  or  the  saccu- 
lated variety,  may  give  rise  to  difficulty  of  deglutition  by  pressure  on  tlie 
gullet.  In  this  case,  also,  there  is  great  danger  of  the  anurismal  sac 
being  pierced  by  an  instrument  passed  down  for  the  purpose  of  ascer- 
taining the  existence  of  stricture.  The  ])resence  of  the  symptoms  of 
intrathoracic  aneurism,  described  at  pp.  79-82,  vol.  II.,  will  determine 
the  diagnosis. 

6.  Intrathoracic  Tumors,  such  as  enlarged  bronchial  glands,  can- 
cerous and  other  tumors,  may  be  developed  from  the  thoracic  spine  into 
the  posterior  mediastinum,  and  so  compress  the  oesophagus.  In  such 
cases  the  diagnosis  is  very  difficult.  It  is  difficult  enough  to  determine 
the  existence  of  a  tumor,  but  still  more  so  to  distinguish  it  from  an 
aneurism  undergoing  consolidation;  but  duluess  on  percussion,  and 
dyspnoea  with  dysphagia,  togetlier  with  fixed  pain  in  or  to  one  side  of 
the  spine,  with  neuralgia  down  the  arms  or  up  the  side  of  the  head,  and 
a  varicose  condition  of  the  superficial  veins  of  the  chest,  are  tlie  signs 
on  which  we  place  our  chief  reliance  in  diagnosing  the  existence  of  a 
tumor.  Indeed,  in  the  diagnosis  of  aneurism  of  the  aorta  and  of  medi- 
astinal tumor,  I  look  upon  the  combination  of  dysi)nnea  with  d3'sphagia, 
and  fixed  wearing  pain  between  the  shoulders,  as  of  the  greatest  im- 
portance, 

7.  Dislocation  of  the  Sternal  End  of  the  Clavicle  Back- 
"Wards,  whether  merely  a  simple  dislocation,  or  produced  in  conse- 
quence of  excessive  curvature  of  tue  spine,  may  give  rise  to  difficulty  of 
deglutition.  Of  the  latter  kind  there  is  at  least  one  case  on  record,  which 
is  narrated  by  Sir  Astley  Cooper,  in  which  the  sternal  end  of  the  clavicle 
by  its  pressure  so  obstructed  the  passage  of  food,  that  the  jjatient  was 
brought  into  a  condition  of  extreme  danger.  The  Surgeon,  under  whose 
care  the  patient  was,  very  skilfully  and  creditably  sawed  through  and 
detached  the  sternal  end  of  the  clavicle,  and  thus  relieved  his  patient 
from  the  imminent  danger  in  which  she  vpas  placed. 

8.  Impaction  of  a  Foreign  Body  in  the  Gullet If  a  man  swal- 
low such  a  thing  as  a  piece  of  mutton-bone,  or  the  settings  of  artificial 
teeth,  it  generalh^  lies  across  the  gullet  in  such  a  manner  as  to  be  easily 
felt  by  tiie  Surgeon  on  passing  a  proliang;  but  there  are  other  cases  in 
which  a  foreign  body  becomes  so  lodged  in  the  canal  as  to  escape  detec- 
tion and  removal.  Some  3'^ears  ago  I  was  requested  to  see  a  patient  who 
was  said  to  have  swallowed  a  piece  of  gutta-percha.  He  had,  it  appeared, 
in  consequence  of  having  lost  several  teeth,  endeavored  to  construct  an 
artificial  masticatoiy  apparatus  for  himself,  which  had  become  loose,  and 
he  had  accidentally  swallowed  it.  A  few  days  afterwards,  finding  that 
deglutition  continued  difficult,  he  consulted  a  very  able  Surgeon,  who 
carefully  examined  him  ;  but,  not  detecting  any  foreign  bod}-,  he  con- 
sidered that  the  piece  of  gutta-percha  had  passed  into  the  stomacli,  and 
that  the  oesophagus  had  been  scraped  bj''  it  in  its  passage  down.  Ina- 
bilit,y  to  swallow  solids  came  on.  I  saw  him  six  months  afterwards.  The 
question  then  was,  whether  tlie  foreign  body  was  still  impacted  in  the 
oesophagus,  or  whether  the  symptoms  ai'ose  from  damage  inflicted  on 
that  tul)e.  I  examined  the  oesophagus  most  carefully,  but  failed,  as 
other  Surgeons  had  previoiisl}^  done,  to  discover  the  existence  of  any 
foreign  bod}'-.     I  thought  that  the  oesophagus  had  been  injured  in  some 
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wa3',  and  that  probably  epithelioma  was  developing  itself,  and  would, 
sooner  or  later,  ])rove  fatal.  One  day,  while  at  dinner,  the  patient  sud- 
denly vomited  a  large  quantit}'  of  blood,  and  fell  down  deail.  On  exami- 
nation after  death,  we  found  that  the  piece  of  gutta-pereha  had  formed 
for  itself  a  bed  in  the  wall  of  the  oasophagus,  lying  parallel  witii  the  in- 
side of  the  tulie,  and  that  the  ulceration  of  the  mucous  membrane  caused 
by  its  presence  liad  opened  some  oesophageal  vessel — wliich,  we  could 
not  ascertain  (it  was  not,  lu^wever,  either  the  carotid  arter^'^  or  the  jugu- 
lar vein) ;  thus  giving  rise  to  the  copious  and  sudden  haemorrhage  which 
had  caused  the  patient's  death.  The  surface  of  the  gutta-percha  which 
looked  into  the  oesophngus,  lieing  constantly  covered  ;ind  smoothed  over 
b,y  mucus,  and  being  protected,  as  it  were,  li^^  a  rim  of  swollen  mucous 
membrane  all  around  it,  had  allowed  the  probang  to  pass  easily  without 
its  presence  being  detected. 

These,  so  far  as  my  experience  goes,  are  the  eight  conditions  wliich 
are  likely  to  simulate  sti'icture  of  the  oesophagus  ;  and  such  are  the  points 
to  be  attended  to  in  the  diagnosis  of  these  affections  fi"om  each  other. 
With  regard  to  their  diagnosis  from  stricture,  the  process  is  rather  a 
negative  than  an  affirmative  one,  proving  the  absence  of  tumor,  aneu- 
rism, &c.  The  conclusion  that  the  difficulty  of  deglutition  can  arise  from 
no  other  cause  than  stricture  is  arrived  at  by  a  process  of  exclusion  :  and 
the  situation  and  extent  of  the  stricture  are  ascertained  b^'  exploration 
with  a  gum-elastic  catheter  or  bougie. 

Forms  of  Stricture. — There  are  three  forms  of  this  affection  which 
it  is  necessary  to  distinguish  from  each  other,  inasmuch  as  the}'  differ 
greatly  in  the  mode  of  treatment,  and  in  the  ultimate  result.  These 
are — 1.  Hysterical  or  Spasmodic  Stricture;  2.  Fibrous  Stricture;  3. 
Cancerous  Stricture. 

1.  Hysterical  or  Spasmodic  Stricture  is  met  with  chiefl}^  in 
young  females  under  twenty-five,  though  it  may  occur  in  much  older 
persons  of  the  hysterical  temperament.  It  is  possil)Ie  for  it  to  occur 
without  evident  organic  disease  or  change  of  any  kind.  But  1  believe 
that  the  simple  and  pure  uncomplicaterl  hysterical  stricture  is  of  very 
rare  occurrence.  In  the  majoi'ity  of  instances  it  will  undoubtedly  be 
ffjund  to  be  associated  with  and  dependent  upon  some  local  change  of 
structure,  most  commonly  of  a  simple  kind,  such  as  chronic  inflamma- 
tion of  the  phar3'ngeal  mucous  membrane,  ulcerative  abrasion  of  it,  or 
f(jliicular  inflammation  al)Out  the  epiglottis  and  posterior  part  of  the 
larynx.  The  disease  in  manj''  cases  is  supposed  to  be  dependent  on  or 
originally  occasioned  by  the  patient  swallowing  some  foreign  body,  as  a 
fish-bone,  bead,  bristle,  &c.,  wliich  after  many  months  is  still  thought  to 
be  impacted.  This  is  almost  always  erroneous.  The  foreign  body  may 
have  been  swallowed,  and  may  have  been  the  starting-point  of  the  slight 
inflammatory  or  ulcerative  action  that  occasions  the  dysphagia,  but  it 
has  long  since  disappeared,  merely  leaving  a  series  of  troublesome  conse- 
quences in  its  train.  Tlie  obstruction  is  generally  high  up  in  the  pharynx, 
I'ather  than  in  the  oesophagus  ;  being  produced  by  the  contraction  of  the 
constrictor  muscles  of  the  phar3'nx.  The  dysphagia  is  intermittent; 
when  the  patient's  mind  is  allowed  to  dwell  long  on  the  affection,  and 
she  becomes  anxious  about  it,  tlien  the  difficult}'  is  greatly  increased  ; 
whilst  at  other  times,  when  her  thoughts  are  diverted  from  it,  food  passes 
easily.  It  will  be  found  also,  in  these  cases,  that  on  attempting  to  pass 
a  probang  or  lai'ge  bougie,  its  progress  will  at  first  be  resisted,  but,  by 
patiently  and  gently  pressing  down  upon  the  stricture,  the  instrument 
will  soon  pass  easily. 
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2.  Fibrous  Stricture There  are  two  kinds  of  organic  stricture  of 

the  oesopiiagns — namely,  the  fibrous  and  the  cancerous.  Between  these 
the  diagnosis  is  often  very  difficult;  strictures  originally  fil)rous  some- 
times degenerating  into  or  nssuming  a  malignant  form  ;  wiiile  others 
continue  fibrous  from  the  first.  The  fil»rous  stricture  is  scarcely  ever 
idiopathic.  It  almost  invariably  originates  from  the  cauterisation  of  the 
interior  of  the  oesophagus  by  the  accidental  or  suicidal  swallowing  of 
some  corrosive  fluid,  acid  or  alkaline,  as  the  strong  mineral  acids  or 
soap-leys,  by  which  the  mucous  membrane  is  destroyed,  charred  as  it 
were,  and  a  cicatrix  as  of  a  burn  forms.  The  etiology,  in  fact,  is  an  im- 
portant element  in  the  diagnosis,  the  fibrous  stricture  being  almost  in- 
variabl}'  the  direct  result  of  esciiarotic  action,  the  cancerous  occurring 
without  assignable  cause,  or  being  referred  to  some  sliglit  form  of  local 
irritation.  Generally,  on  passing  an  instrument,  we  find  that  in  the 
simple  or  fibrous  stricture  it  passes  smoothly,  and  gives  no  sensation  of 
roughness,  no  feeling  of  lacerating  its  way,  or  as  if  it  were  passing  over 
an  ulcerated  surface;  no  blood  follows  its  vvithdrawal,  and  the  ])atient 
does  not  bring  up  pus,  or  pus  and  blood,  though  there  may  be  copious 
mucous  discharge.  There  is  no  material  enlargement  of  the  neck,  no 
swelling  of  the  cervical  gland,  no  sign  of  the  cancerous  cachexia. 

3.  Cancerous  Stricture. — In  the  malignant  or  cancerous  stricture 
the  instrument  seems  to  pass  over 
a  I'ough  and  ulcei'ated  surface,  its 
introduction  is  followed  by  blood, 
and  the  patient  coughs  up  blood,  or 
blood  and  pus,  mixed  often  with 
shreds  of  tissue — conditions  all  indi- 
cating a  loss  of  substance  (Fig.  640). 
There  is  also,  generally,  an  ovoid  or 
elongated  swelling  at  the  root  of  the 
neck;  the  neighboring  glands  may 
be  affected  ;  there  may  be  cancerous 
tumors  elsewhere;  and  the  symp- 
toms of  the  cancerous  cachexia  may 
be  present.  A  fibrous  stricture  may, 
however,  and  veiy  commonly  does, 
degenerate  into  a  malignant  one — 
into  epithelium,  though,  perhaps, 
not  into  scirrlius  or  ence[jhaloid. 
The  sjjecial  causes  of  cancer  of  the 
oesophagus  are  not  known. 

Treatment. — The  treatment  of 
stricture  of  the  oesophagus  will 
depend  upon  its  nature.  In  tiie 
hysterical  variety^  the  occasional 
introduction  of  a  full-sized  oeso- 
phagus-bougie, the  application  of 
belladonna  to  the  neck,  and  antihys- 
terical  treatment  generally,  iron, 
aloetics,  douches,  and  diverting  the 
patient's  mind  from  her  malady,  are 

the  means  to  be  employed.  In  such  cases,  Garrod  has  very  advantage- 
ously employed  large  closes  of  assafoetida. 

Tlie  treatment  of  organic  stricture  is  more  diflflcult.     In  it  care 
should  be  taken  that   the  patient  is  ])rincipally  kept   upon  nutritious 


Fig.  640. — Epithelioma  of  Pharynx  and  (Eso- 
phagus causing  Stricture. 
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slops,  ov  upon  meat  that  lias  been  well  chopped  up,  as  larger  fragments 
are  apt  to  become  impacted  at  the  seat  of  constriction.  The  difficulty 
in  deglutition  will,  however,  gradually  increase,  the  patient  being  unable 
to  swallow  solids,  then  being  reduced  to  puip}^  food,  and  at  last  to  liquid. 
After  a  time,  he  will  not  even  be  able  to  swallow  these  ;  and  then  it  be- 
comes necessary  for  the  Surgeon  to  feed  him  liy  the  introduction  of  a 
gum  elastic  catheter  through  the  stricture,  and  "the  injection  of  a  suffi- 
cient quantity  of  liquid  or  semi-pultaceous  nourishment  into  the  stomach 
twice  a  day.  After  a  few  weeks,  the  irritation  induced  liy  the  repeated 
introduction  of  tlie  catheter  will  render  its  passage  more  and  more  diffi- 
cult, until  at  last  it  becomes  impossible  to  get  it  througli  the  constric- 
tion. The  patient  may  still  be  kept  alive  for  some  weeks  by  nutritive 
enemata,  but  at  last  dies  of  exliaustion  and  starvation.  Even  in  can- 
cerous stricture  of  the  oesophagus,  death  seldom  occurs  by  secondary 
dei)osits,  or  by  constitutional  contam.ination,  but  in  the  way  just  pointed 
out.  in  some  cases  the  disease  extends  to  the  posterior  part  of  the 
larynx,  the  mucous  membrane  covering  the  arytenoid  cartilages  and  the 
epiglottis  becomes  involved,  laryngeal  stridor  and  dyspnoeaensue,  and 
death  may  result  from  laryngeal  spasm,  unless  life  be  prolonged  by  tra- 
cheotomy, which  in  most  cases  becomes  necessary. 

Such  is  the  miserable  course  and  termination  of  an  organic  stricture 
of  the  oesophagus.  But  the  question  now  presents  itself,  can  nothing  be 
done  to  cure  or  even  arrest  this  disease? 

The  Palliative  Treatment  that  is  usually  adopted  in  these  cases 
consists  in  the  introduction  of  bougies,  and  an  attempt  to  thus  dilate  the 
stricture  exactly  as  in  the  case  of  a  constriction  of  the  urethra.  In  in- 
troducing bougies  into  the  strictured  i)art  of  the  oesophagus,  there  is, 
however,  often  a  good  deal  of  difficulty  in  making  the  point  of  the  instru- 
ment enter  the  narrowed  portion  of  the  canal.  This  is  more  particularly 
the  case  when  the  constriction  commences  suddenlj^ ;  the  oesophagus,  as 
is  frequently  the  case,  being  dilated  into  a  pouch-like  sac  above  it,  in 
which  the  food  is  apt  to  lodge,  and  the  end  of  the  instrument  to  be 
arrested,  and  at  the  bottom  of  which  a  narrow  orifice  exists,  leading  into 
the  lower  portion  of  the  canal.  In  these  cases,  much  patience  and  care 
may  be  required  in  overcoming  the  difficulty.  Besides  the  ordinary  dila- 
tation by  gradually  increasing  the  size  of  the  instruments  used,  1  have 
in  some  cases  seen  temporary  benefit  result  from  the  use  of  a  catheter, 
surrounded  by  a  tube  of  vulcanised  India-rubber,  which  admitted  of  dila- 
tation by  the  injection  of  water  or  air  when  introduced  through  the  stric- 
ture ;  or  from  the  employment  of  a  tubular  instrument,  by  passing  a  long 
small-sized  bougie  through  the  constriction,  and  then  slipping  a  gum- 
elastic  catheter  with  a  rounded  terminal  aperture  over  it.  It  is  needless 
to  observe  that,  in  the  treatment  of  stricture  of  the  cesophagus  with 
bougies,  no  force  should  be  used,  lest  the  walls  of  the  canal  be  perforated. 

From  these  means  t em porar^y  relief  may  result  in  some  cases;  but  can 
an  oesophageal  stricture  be  thus  cured?  I  believe  not.  If  the  stricture 
were  ordinarily  fibrous,  as  in  the  urethra,  a  cure  might  possibly  be 
expected.  But  this  form  of  oesophageal  constriction  must  be  excessively 
rare  ;  and  if  the  disease  can  be  made  out  to  be  malignant,  but  little  good, 
and  most  probably  much  harm,  will  result  from  the  irritation  of  dilating 
instruments.  We  maj^,  therefore,  employ  dilatation  as  a  means  of  tem- 
porary benefit,  but  nut  with  the  ho|)e  of  effecting  a  cure.  Should  the 
stricture  at  last  become  so  tight  as  no  longer  to  allow  the  catheter  to  be 
passed,  and  food  to  be  thus  injected  into  tlie  stomach,  the  patient  must 
inevitably  die  of  inanition,  unless  kept  alive  by  nutritive  enemata.     By 
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these  means  I  have  known  life  prolonged,  by  a  frail  tenure  it  is  true,  for 
many  weeks.  In  such  cases  it  is  an  interesting  physiological  fact  that, 
allhough  the  patients  may  continue  to  be  moderately  well  nourished,  and 
do  not  feel  the  pangs  of  hunger,  they  sutfer  excessively  trom  thirst. 

Has  surgery  no  resource  in  those  cases  in  which  the  stricture  has  be- 
come impermeable,  and  in  which  neither  food  can  be  swallowed  nor  a 
catheter  passed,  and  in  which,  consequently,  the  most  miserable  death, 
death  by  starvation,  is  impending  ?  In  such  cases  it  has  been  proposed 
by  Sedillot,  to  open  the  stomach  by  an  incision  throngli  the  abdominal 
walls,  and  thus  directly  introduce  food  into  the  organ.  This  operation 
has  been  pi'actised  several  times  by  Sedillot,  Fenger  of  Copenhagen, 
Forster,  and  others.  Sedillot,  who  has  given  it  the  name  of  Gastrostomi/, 
laj's  down  the  follovving  rules  for  its  performance. 

Operation  of  G-astrostomy. — The  patient  lying  on  his  back,  the 
Surgeon,  who  stands  on  the  right  side,  makes  a  crucial  incision,  each 
limb  of  which  is  about  an  inch  and  a  half  in  length,  on  the  left  side  of 
the  mesial  line  of  the  abdomen,  two  fingers'  breadth  to  the  inner  side  of 
the  costal  cartilages,  and  about  one-third  nearer  to  the  ensiform  cartilage 
than  to  the  umbilicus;  having  previously  satisfied  himself  by  percussion 
and  palpation  that  the  liver  is  not  in  his  way.  The  dissection  is  carried 
through  the  abdominal  wall,  and  the  peritoneum  is  opened.  The  Sur- 
geon then  feels  with  the  left  index  finger  for  the  left  border  of  the  liver; 
by  following  this  upwards,  the  stomach  is  readied.  This  organ  is  then 
seized  with  forceps,  drawn  forwards  and  examined,  so  that  its  identity 
may  be  established.  By  means  of  three  or  four  points  of  suture,  the 
anterior  wall  of  the  organ  is  then  fixed  to  the  edges  of  the  aperture  in 
the  integuments,  and  an  opening  is  made  into  it  about  midway  between 
its  two  extremities,  and  a  little  above  tlie  lower  margin.  ^N'utrilive  in- 
jections must  not  be  made  into  the  artificial  opening  for  the  first  few 
days;  not,  in  fact,  until  consolidation  of  the  wall  of  the  stomach  to  the 
parietal  peritoneum  has  been  secured,  and  a  fistulous  oi)ening  thus  fairly 
estal)lished.  This  must  be  kept  patent  by  properly  adapted  silver  tubes, 
through  which  the  nutritive  injections  are  to  be  made. 

The  value  of  this  operation  has  as  yet  to  be  determined  by  experience. 
In  but  few  cases  in  which  it  has  hitherto  been  done  lias  it  succeeded  in 
adding  much,  if  anything,  to  the  prolongation  of  life.  In  reasoning 
upon  it,  two  objections  present  themselves.  First,  there  is  the  great 
and  immediate  danger  of  destroying  life  outright  by  the  induction  of 
peritonitis  ;  though  it  is  by  no  means  impossible  that  the  tendency  to 
abdominal  inflammation  may  be  lessened  by  the  previous  starvation  of 
the  patient.  But  supposing  this  risk  to  be  overcome,  what  is  gained 
by  the  artificial  opening?  It  is  true  that  through  it  the  patient  migiit 
be  nourished;  but,  as  every  idiopathic  stricture  of  the  oesophagus  is 
either  from  tlie  first  of  a  cancerous  character,  or  eventualh'  assumes  a 
malignant  action,  of  what  advantage  is  it  to  endeavor  to  prolong  a  pre- 
carious existence,  which  must  in  a  few  weeks  or  months  be  cut  short  by 
the  unchecked  progress  of  a  malignant  disease?  Would  not  the  imme- 
diate danger  of  tlie  operation  much  more  than  counteract  all  good  to  be 
eventually  derived  from  it? 

There  is,  however,  one  class  of  oesophageal  strictures  which  are  of  the 
most  obstinate  character,  and  rapidly  fatal  b}^  simple  occlusion  of  the 
tube,  without  any  tendency  to  malignancy.  These  are  the  constrictions 
that  result  from  the  swallowing  of  corrosive  liquids,  whether  acid  or 
alkaline.     In  such  cases  as  these,  in  which  speedy  death  bj'  starvation  is 
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iuevitiible,  I  think  tliat  recourse  might  vvitli  propriety  be  had   to  the 
operation  of  gastrostomy. 

DISEASES    OP    THE    LARYNX. 

The  lar3-nx  may  be  the  seat  of  a  great  variety  of  morbid  conditions. 
Acute,  oedematous,  and  follicular  inflammation;  ulcerations  and  chronic 
thickenings  of  the  mucous  membrane  ;  inflammation  and  necrosis  of  its 
cartilages;  and  the  formation  of  tumors  or  polypoid  growths  in  its 
interior,  may  all  occur. 

Laryngoscope. — It  is  of  the  utmost  importance  in  the  diagnosis,  and 
for  the  proper  treatment  of  many  of  tiiese  affections,  that  a  view  slionld 
be  obtained  of  the  paits  tliat  are  the  seat  of  disease.  Tliis  can  onh^  be 
done  b}^  means  of  the  Laryngoscope. 

The  introduction  of  tliis  instrument  into  practice  and  its  perfection 
have  been  a  work  of  time. 

It  a})pears  to  have  been  invented  and  first  used  in  1829,  by  Babington, 
who,  under  the  tei-m  "Glottiscope,"  described  an  instrument  consisting 
of  a  small  mirror  fixed  to  a  wire  shank,  which,  being  placed  against  the 
palate  whilst  the  tongue  was  held  dovvn,  enabled  him  to  view  the  glottis 
and  upper  part  of  the  larynx  ;  more  especially  when  he  illuminated  these 
parts  by  throwing  reflected  ligiit  upon  them  from  a  mirror  held  in  his 
left  hand.  Liston,  Trousseau,  and  Avery,  all  made  attempts  in  the 
same  direction.  But  it  was  the  celebrated  singer  Garcia,  who,  by  throw- 
ing the  sun's  ra^-s  into  the  back  of  his  montli  from  a  mirror  held  in  his 
left  hand,  and  then  introducing  a  dentist's  reflector  into  his  mouth,  saw 
the  image  of  his  own  larynx  and  studied  its  movements  in  the  reflection 
of  the  looking-glass.  Hitherto,  however,  laryngoscopy  had  not  been 
employed  in  the  study  and  diagnosis  of  diseases  of  the  larynx,  and  it  is 
undoubtedly  to  Czermak  that  the  merit  is  due  of  having  been  the  first 
to  make  this  application  of  the  art. 

The  laryngoscope  essentially  consists  of  two  instruments,  a  reflector 
(Fig.  641),  which  maj-  be  attached  by  an  elastic  band  to  the  Surgeon's 


Fig.  641. — Application  of  the  Laryngoscope.     The  tongue  should  be  drawn  forwards. 

forehead,  and  a  mirror   (Fig.  642 \  which   is  held   in  his  right  or  left 
hand,  according  to  circums'tances. 


USE    OF    THE    LARYNGOSCOPE.  529 

Tho  mode  of  application  and  of  use  is  extremely  simple,  and  is  illus- 
trated in  Fig.  G41.  The  patient  sits  with  his  back  to  a  good  light;  tiiat 
of  the  sun  does  very  well  if  it  can  be  ol)tained,  but  usually  artificial 


Fig.  642.— Throat  Mirror. 

light  has  to  be  employed.  This  may  be  obtained  from  a  moderator  or 
paraffin  lauip.  The  flame  of  the  lamp  should  be  a  little  above  the  level 
of  the  patient's  ear.  Tiie  Sui-geon,  facing  the  light,  arranges  the  mirror 
in  sucli  a  way  that,  whilst  both  he  and  tlie  patient  are  in  easy  positions, 
a  well-defined  circle  of  light  covers  the  patient's  mouth.  If,  as  in  many 
arrangements,  the  mirror  be  over  one  eye  of  the  Surgeon,  he  must  so 
place  it  that  he  sees  clearly  through  the  hole  in  the  centre,  and  can  con- 
sequently employ'  both  e^-es  in  examining  the  throat.  The  patient  now 
having  the  head  very  slightly  inclined  backward,  opens  his  moutii  and 
puts  out  his  tongue.  The  Surgeon  grasps  tlie  tip  of  the  tongue  geiltly 
Ijetween  the  fore-finger  and  thumb  of  his  left  hand,  covered  by  a  cloth 
or  i)ocket- handkerchief.  He  must  be  careful  not  to  drag  on  the  tongue, 
but  merely  to  hold  it  steady;  and  this  is  best  accomplished  by  resting 
the  fore-finger  on  the  patient's  chin.  He  now  takes  tlie  small  mirror 
and  warms  it  over  the  lamp,  so  that  the  patient's  breath  may  not  con- 
dense on  it  and  obscure  the  image  of  the  larynx.  Having  warmed  it  till 
he  sees  the  cloud  of  condensed  moisture  from  the  lamp  disappear,  he 
tests  it  against  his  own  cheek  to  feel  that  it  is  not  too  hot,  and  then 
introduces  it  in  the  following  way.  Tlie  handle  being  held  like  a  pen, 
and  rather  to  the  left  side  of  the  patient's  mouth,  the  mirror  is  passed 
in  carefully,  having  its  surface  parallel  to  the  dorsum  of  the  tongue, 
until  the  tip  of  the  uvula  rests  on  its  back,  and  is  pushed  slightly  back- 
wards and  upwards  by  it.  Care  must  be  taken,  iu  doing  this,  that  the 
reflecting  surface  does  not  touch  the  tongue,  and  so  become  dirtied,  and 
that  the  mirror  is  not  passed  so  far  as  to  touch  the  back  of  the  pharynx, 
which  in  most  patients  would  cause  an  effort  at  swallowing.  The  mirror 
being  in  tiie  position  above  described,  the  Surgeon  will,  if  he  see  any- 
thing, view  the  back  of  the  pharynx  reflected  on  its  surface;  but,  by 
gently  and  steadily  raising  his  hand,  so  as  to  render  the  angle  formed 
by  the  surface  of  the  mirror  with  the  patient's  l»ody  about  half  a  right 
angle,  he  will  bring  the  opening  of  the  glottis  into  view.  By  raising 
the  hand  still  a  little  further,  he  can  examine  the  epiglottis  and  the  root 
of  the  tongue.  It  must  be  remembered  that  the  image  thus  produced 
is  reversed  in  the  antero-posterior  direction,  the  parts  that  appear  ante- 
rior on  the  mirror  being  really  posterior;  while  in  the  transverse  direc- 
tion there  is  no  reversal.  " 

When  the  Surgeon  requires  both  hands,  as  in  the  application  of  caus- 
tics or  in  the  removal  of  growths  or  foreign  bodies,  the  patient  must  be 
made  to  hold  his  own  tongue,  or  it  must  be  held  by  an  assistant.  The 
Surgeon  then  holds  the  mirror  in  his  left  hand,  and  the  instrument  he 
is  using  in  the  throat  in  his  right  Sometimes  all  view  of  the  larynx  is 
obscured  by  the  patient  obstinately  arching  the  tongue  in  the  mouth.  It 
must  then  be  held  down  by  a  spatula.  In  some  patients,  the  fauces  are 
so  irritable  that  the  slightest  touch  causes  violent  retching.  This  may 
VOL.  II. — 34 


530  DISEASES    OF    THE    MOUTH    AND    THROAT. 

be  allaj'ed  by  sucking  ico  for  a  short  time  before  the  laryngoscope  is 
employed. 

Laryngitis. — Inflammation  of  the  larynx  principally  occurs  in  adults, 
from  exposure  to  cold,  to  the  infection  of  er3^sipelas,  or  to  the  general 
occasioning  causes  of  the  low  forms  of  inflammation.  It  differs  essen- 
tially from  the  ci'oup  of  children,  which  is  attended  by  an  albuminous 
exudation,  and  si)reads  downwards  into  the  bronchi;  whilst  in  laryn- 
gitis there  is  no  effusion  of  i^lastic  matter,  and  the  disease  is  confined  to 
the  larynx  itself.  Laryngitis  may  not  only  be  of  an  acute  or  a  chronic 
kind,  but  the  acute  form  likewise  presents  two  distinct  varieties,  accord- 
ing to  the  parts  aflTected,  the  cause  from  which  it  arises,  and  the  condi- 
tion of  constitution  in  whicli  it  occurs  :  in  one,  the  true  Acute  Laryn- 
gitis, the  inflammation  is  chiefly  seated  in  the  mucous  membrane  ;  in  the 
other,  the  (Edematous  Laryngitis,  the  affection  chiefly  occurs  in  the 
submucous  areolai-  tissue,  within  and  around  the  lar3'nx. 

Li  all  inflammatory  affections  of  the  larynx,  whether  acute  or  chronic, 
there  is  great  danger  to  life ;  the  rima  glottidis,  that  narrow  chink 
through  which  all  the  air  destined  for  respiration  must  enter,  becomes 
readily  occluded,  and  as{)hyxia  consequently  results.  This  may  happen 
either  by  the  swelling  of  the  lips  of  the  glottis,  from  the  effusion  of 
plastic  matter  within  or  upon  tiiem  ;  or  by  the  occurrence  of  spasm  in 
the  larynx;  indeed,  there  is  always  more  or  less  spasm  conjoined  with 
all  the  inflammatory  affections  of  this  part  of  the  air-tube  ;  and  this 
spasm,  l)eing  superadded  to  already  existing  mechanical  occlusion, 
commonl}'  proves  fatal.  These  lar3mgeal  spasms  do  not  at  first  recur 
oftener  than  at  intervals  of  half  an  hour  or  an  hour;  but  as  the  disease 
advances  they  become  more  frequent,  and  in  any  one  of  them  the  patient 
may  be  carried  off.  It  is  of  importance  to  bear  in  mind  that  death  may 
occur  in  these  cases,  although  a  considerable  portion  of  the  cavity  of  the 
larynx  continue  free.  Thus  Chej'ne  states  that  there  are  always  in 
croup  at  least  three-eighths  of  the  cavity  of  the  larynx  open  for  the 
transmission  of  air  ;  and  that  death  must  consequently  result  from  some 
other  cause  than  mere  mechanical  obstruction.  This  freedom  from  per- 
manent occlusion  commonly  occurs  in  cases  of  laryngitis  ;  and  the  im- 
mediate cause  of  death  in  the  majority  of  instances  appears  to  be  spasm, 
conjoined  with  defective  arterialisation  of  tlie  blood,  which,  becoming 
dark  and  poisonous,  causes  congestion  of  the  lungs  or  brain,  and  thus 
low  pneumonia  and  convulsions. 

Acute  Laryngitis — The  Symptoms  are  those  of  local  inflammatory 
action  of  an  acute  kind,  conjoined  with  those  of  interference  with  the 
proper  admission  of  air  to  the  lungs.  The  mucous  membrane  is  the  part 
principally  inflamed,  and  but  little  effusion  takes  place  under  it;  hence 
the  symptoms  are  not  always  indicative  of  such  early  or  iiltense  inter- 
ference with  respiration,  as  is  met  with  in  the  oedematous  form  of  the 
disease.  In  acute  larj'ugitis  there  are  pain  and  tenderness  on  pressing 
upon  the  larynx,  more  especially  about  the  pomum  Adami.  The  voice 
at  first  is  harsh  and  rough,  then  stridulous  or  sonorous ;  and  degluti- 
tion becomes  diflficult.  There  is  expectoration  of  frothy  mucus,  some- 
times tinged  with  blood.  With  the  laryngoscope  the  intensely  injected 
state  of  the  mucous  membrane  of  the  larj'nx  can  be  seen  ;  but  this  is 
not  accomplished  without  difficulty,  partly  from  the  irritability^  of  the 
fauces,  and  partly  from  the  large  amount  of  tenacious  mucus  which 
usually  surrounds  the  glottis.  The  difficulty  in  swallowing  is  often  at 
fii'st  the  most  prominent  symptom,  and  continues  throughout ;  dyspnoea, 
often  of  a  spasmodic  character,  then  appears,  the  lips  become  livid,  the 
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features  pale  and  bedewed  with  perspiration,  the  eyes  watery  and  blood- 
shot, and  the  respiratory  muscles  being  called  into  vi(>lent  action  ;  the 
nostrils  are  dilated  ;  gasping  efforts  at  breathing,  and  sudden  fits  of 
increased  difficulty  in  inspiration  come  on  ;  at  the  same  time  the  pulse 
becomes  feeble,  though  it  continues  rapid  ;  and,  unless  efficientlj^  re- 
lieved, the  {)atient  will  speedily  sink.  When  it  proves  fatal,  tlie  acute 
usually  runs  into  the  oedematous  form  of  laryngitis. 

Treatment. — The  treatment  should  be  actively  antiphlogistic.  No 
time  must  be  lost,  otherwise  the  patient  will  fall  into  a  hopeless  state  of 
asph3'xia.  Free  blood-letting,  the  application  of  an  abundant  supply  of 
leeches  to  the  larynx,  and  the  administration  of  calomel  in  large  doses, 
with  antimonials,  must  be  employed.  If,  notwithstanding  the  adminis- 
tration of  these  remedies,  the  difficulty  in  respiration  continue  to  increase, 
the  windpipe  must  be  opened  before  the  lungs  and  brain  become  irretriev- 
ably engorged.  It  is  no  easy  matter  to  determine  when  it  is  no  longer 
prudent  to  trust  to  active  antiphlogistic  treatment,  and  when  recourse 
should  be  had  to  operation  ;  indeed,  the  determination  of  this  point  may 
be  considered  as  one  of  the  nicest  questions  in  surgery.  As  a  general 
rule  it  may  be  stated  that  if,  notwithstanding  the  antiphlogistic  means 
above  indicated,  the  dyspnoea  become  gradually  more  urgent,  and  the 
paroxj'sms  of  spasmodic  difficulty  of  breathing  more  frequent  and  severe, 
then  no  time  should  be  lost  in  the  performance  of  the  operation,  for 
however  short  a  period  the  disease  may  have  existed.  I  can  trul}'^  say 
that  I  have  seen  several  cases  lost  by  dela3'ing  the  performance  of  this 
operation,  but  never  one  by  opening  the  windpipe  too  early.  Indeed,  if 
the  opening  be  even  made  somewhat  early,  I  do  not  think  that  much  if  any 
harm  results,  as  the  larynx  is  thereby  set  at  ease ;  and,  on  the  laryngitis 
being  subdued  by  the  continuance  of  proper  treatment,  the  aperture, 
which  has  simply  served  as  a  breathing-hole,  may  be  allowed  to  close 
by  granulation. 

(Edematous  Laryngitis  is  seated  chiefly,  if  not  entirely,  in  the 
submucous  areolar  tissue,  and  frequently  comes  on  in  the  course  of 
chronic  affections  of  the  larynx.  It  ma^^,  however,  be  of  a  distinctly 
erysipelatous  chiu-acter,  occurring  as  the  result  of  exposure  to  infection, 
or  to  atmospheric  vicissitudes.  In  fact,  in  many  cases  it  appears  to  be 
at  times  epidemic,  and  in  its  pathological  conditions  I'esembles  closely 
phlegmonous  erysipelas  of  the  part ;  the  mucous  membrane  becoming 
red,  pulpy,  and  swollen,  and  the  areolar  tissue  h-ing  beneath  it  infil- 
trated with  semi-puriform  plastic  matter.  In  this  form  of  the  disease, 
the  fauces  are  reddened,  dusky,  and  swollen;  there  is  much  and  early 
dyspnoea  ;  the  voice  becomes  hoarse,  rough,  and  speedil}'  extinct ;  deglu- 
tition becomes  very  diflScult;  and,  on  passing  the  finger  over  the  back 
of  the  tongue,  the  epiglottis  will  be  felt  rigid  and  turgid.  There  may 
be  some  degree  of  tenderness  about  the  larjaix  ;  but  the  local  S3^mptoms, 
which  are  less  acute,  are  attended  by  a  greater  amount  of  dj^spnoea  than 
in  the  acute  form  of  laryngitis.  The  dyspnoea  is  usually  peculiar  in 
character  in  the  intervals  between  the  spasms.  Inspiration  is  always 
more  or  less  difficult,  as  the  swollen  and  oedematous  parts  fall  together 
in  a  valve-like  manner  over  the  opening  of  the  glottis.  Expiration  is, 
on  the  other  hand,  comparatively  eas^'.  In  edematous  laryngitis  there 
is  also  a  good  deal  of  spasm  associated  with  the  local  turgescence.  The 
spasms  sometimes  come  on  early,  and  carry  off  the  patient  at  once.  They 
are  very  apt  to  be  brought  on  by  speaking  or  swallowing ;  but,  as  the 
disease  advances,  the  dyspnoea  ma}^  become  more  continuous,  with  great 
restlessness,  a  quick,  small  pulse,  and  convulsive  breathing,  the  counte- 
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Fig.  643.— (Edema  of 
the  Glottis. 


nance  being  pale,  sunken,  and  clammy,  and  the  eye  dull.     Stupor  at 
length  supervenes,  and  speedily  terminates  in  death. 

The  a^dematous  infiltration  in  this  form  of  laryngitis  is  principally 
confined  to  the  submucous  areolar  tissue  around  the  epiglottis,  at  the 
margins  of  the  glottis,  and  to  that  whicli  lies  at  the  back  of  tlie  thyroid 
cartilage.  In  these  situations  the  tissue  is  distended 
"vvith  sero-plastic  fluid,  of  an  opalescent  appearance,  so 
as  almost  completely  to  occlude  the  rima  glottidis 
(Fig.  643).  It  is  a  ])athologieal  fact  of  much  import- 
ance, tliat  this  etfusion  never  extends  below  tlie  true 
vocal  cords,  being  limited  at  this  point  by  the  direct 
adhesion  of  the  mucous  membrane  to  the  subjacent 
fibrous  tissue,  without  the  intervention  of  any  areolar 
membrane. 

Diagnosis. — It  is  of  great  importance  to  make  the 
diagnosis  between  the  two  forms  of  laryngitis.  In  the 
acute  variety  of  the  disease,  antiphlogistic  treatment  is 
of  great  moment ;  in  the  oedematous  form  it  is  com- 
paratively useless,  for  here  efi'usion  sets  in  early,  and 
nothing  is  left  for  the  Surgeon  but  to  open  the  air- 
passage,  so  as  to  give  the  patient  breathing-room,  whilst 
the  disease  is  being  subdued.  The  laryngoscope  is  of 
tlie  greatest  use  in  arriving  at  a  correct  diagnosis.  It 
is  somewhat  difficult  to  use  in  these  cases,  especially 
if  there  be  much  dyspnoea,  but  supposing  even  a  mo- 
mentary glance  be  obtained  of  the  opening  of  the  glottis,  tlie  condition 
depicted  in  Fig.  643  may  readily  be  recognised.  In  addition  to  this,  the 
epidemic  character  of  the  affection,  the  absence  of  much  pain  in  the 
larynx,  and  the  dusky-red  and  swollen  fauces,  will  point  to  the  oedema- 
tons  variety.  Then,  also,  the  effect  of  antiphlogistic  treatment  should 
be  taken  into  account.  If,  after  its  active  employment,  no  alleviation  of 
the  symptoms  occur,  it  is  only  reasonable  to  suppose  that  the  obstruc- 
tion to  breathing  is  owing  rather  to  a  purely  mechanical  obstacle  than  to 
simple  inflammation. 

TreMmevl. — The  treatment  of  oedematous  laryngitis  must  be  anti- 
phlogistic though  the  constitution  will  not  usually  bear  any  very  active 
measures.  Leeching  under  the  jaws  and  over  the  larynx,  with  the 
administration  of  anlimonials  and  salines,  will  be  especially  serviceable. 
In  many  cases,  scarification  with  a  hernia-knife  or  probe-pointed  bistoury 
about  the  root  of  the  epiglottis,  the  sides  of  the  glottis,  and  the  back  of 
the  thyroid  cartilage,  will  be  found  the  most  ready  means  of  unloading 
the  infiltrated  mucous  membrane.  The  operation  of  scarification  may 
be  more  accurately  performed  b}-  using  the  laryngeal  lancet',  whilst  the 
glottis  is  brought  into  view  by  the  use  of  the  laryngoscope.  In  these 
cases,  however,  it  is  especially  necessaiy  to  open  the  windpipe  before  it 
is  too  late,  and  the  lungs  have  become  engorged.  After  the  proper 
employment  of  the  means  that  have  been  indicated  and  their  failure,  the 
less  delay  tliere  is  in  opening  the  air-passage  through  the  crico-th3'roid 
membrane,  the  better.  The  Surgeon  should  not  wait  until  extreme  and 
continuous  dyspnoea  has  set  in  ;  this  may  never  occur,  the  difficulty  in 
breathing  being  rather  spasmodic  than  continuous,  and  in  one  of  the 
spasms  of  dyspnoea  life  may  suddenly  l)ecoine  extinct.  The  lungs  may 
become  fatally  congested,  if  the  difficulty  in  breathing  be  allowed  to 
continue  too  long.  The  operation  adds  but  little  to  the  patient's  danger, 
but  the  increased  risk  is  immense  if  it  be  delayed  to  an  advanced  period. 
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Not  nnfrequently  this  operation  is  delayed  until  too  late;  there  is,  I 
tliink,  more  risk  of  doing  this  than  of  opening  the  windpipe  too  early. 
When  once  dyspnoea  with  laryngeal  spasm  has  fairly  set  in,  every 
moment  is  precions,  and  the  patient  may  at  any  time  be  carried  off  by 
the  recurrence  of  the  spasmodic  seizures.  The  patient  does  not  die 
gradually  asphyxiated,  but  is  suddenly  seized  with  a  spasm  that  termi- 
nates his  existence. 

If  the  oedematons  laryngitis  become  chronic,  sloughing  and  putrid 
suppuration  of  the  submncous  areolar  tissue  may  occur,  as  in  phlegmo- 
nous erysipelas  of  other  parts  of  tiie  body,  and  the  patient  may  die  partly 
from  aspliyxia  and  partly  from  t\qjhoid  symptoms,  with  putridity  of  the 
breath  and  mouth.  In  these  cases  the  administration  of  stimulants  and 
tonics,  more  particularly  port  wine  and  bark,  with  free  sponging  of  the 
part  with  a  strong  solution  of  nitrate  of  silver,  will  be  urgently  required. 

Chronic  Laryngitis — The  larynx  is  liable  to  various  chronic  dis- 
eases of  a  serious  character,  some  of  which  are  incurable,  leaving  a  per- 
manent impairment  of  the  vocal  and  other  functions  of  the  larynx.  Those 
affections  present  great  variety:  and  many  give  rise  to  Aphonia^ov  loss 
of  voice.  Chronic  laryngitis  may  arise  from  cold  in  relaxed  and  debili- 
tated subjects,  or  after  prolonged  over-exertion  of  the  voice  in  speaking 
or  singing.  This  form  is  common  amongst  clergymen,  and  hence  is 
familiarly  known  as  the  Clergyman's  Sore- Throat ;  it  is  also  of  frequent 
occurrence  amongst  singers,  but  may  be  met  with  among  all  classes  of 
the  community.  Other  forms  arise  from  deposit  of  tubercle,  or  in  con- 
nexion with  tubercular  disease  of  the  lungs ;  and  others,  again,  as  the 
result  of  syphilis.  In  fact,  so  common  are  these  two  causes,  that  in  all 
cases  of  chronic  laryngitis  not  arising  as  the  direct  result  of  over-exer- 
tion of  the  voice,  one  or  the  other  of  these  diseases  should  be  suspected 
and  carefully  searched  for. 

Ill  simple  chronic  laryngitis  the  voice  at  first  becomes  hoarse,  and 
afterwards  reduced  to  a  whisper.  There  is  an  increased  secretion  of  mu- 
cus, and  the  patient  is  constantly  troubled  by  a  tickling  or  spasmodic 
cough,  and  at  the  same  time  there  is  usually  a  feeling  as  if  there  were 
some  constant  cause  of  irritation  in  the  throat,  attended  by  a  desire  to 
cough  up  and  expectorate.  Examination,  by  means  of  the  laryngoscope, 
shows  the  mucous  membrane  of  tiie  throat  congested,  relaxed,  and  thick- 
ened. The  ti'ue  vocal  cords  have  lost  their  sharp  edges,  and  are  some- 
what rounded,  and  at  the  same  time,  instead  of  the  pure  white  color 
natural  to  them,  they  are  usually  of  a  pink  tint.  Occasionally  small 
wart-like  growths  may  appear  on  the  vocal  cords  or  elsewhere,  as  the 
result  of  simple  chronic  laryngitis. 

In  the  tubercular  variety  the  symptoms  are  at  first  much  the  same  as 
in  thesim[)le:  but  as  the  disease  advances,  the  expectoration  becomes 
more  and  more  puriform,  the  cough  increases,  the  patient  emaciates,  is 
affected  with  night  sweats,  and  at  last  sinks  and  dies.  This  variety  is 
often  spoken  of  as  Laryngeal  Phthisis.  In  this  form  of  the  disease,  a 
marked  feature,  as  seen  by  the  laryngoscope,  is  the  rounded  thickening 
of  the  arj'tsenoid  cartilages,  accompanied  by  a  similar  condition  of  the 
arytasno-epiglottidean  folds  of  mucous  membrane.  Patches  of  ulceration, 
often  having  a  white  or  a  yellowish  surface,  form  later  in  these  parts. 
The  epiglottis  is  usually  congested,  but  not  extensively  ulcerated.  Ul- 
ceration and  thickening  of  the  vocal  cords  are  also  common.  When  the 
aff"ection  is  at  all  advanced,  disease  of  the  lungs  is  almost  invariably 
present,  and  it  is  only  in  rare  cases  that  the  larynx  is  art"ected  first. 

In  the  syphilitic  variet}'  the  symptoms  much  resemble  the  tubercular, 
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but  the  constitutional  condition  is  different,  and  the  lungs  remain 
health}'.  The  lai-yngoscope  shows  us  also  that  the  local  appearances  are 
not  exacll}'^  the  same.  The  epiglottis  is  often  extensively  affected,  in 
some  cases  being  completely  destroyed.  The  swollen  rounded  condition 
of  the  tips  of  the  arytaenoid  cartilages,  common  in  tubercular  laryngitis, 
is  not  so  marked.  At  the  same  time  the  ulceration  frequently  extends 
to  the  pharynx,  and  ulceration,  or  the  scars  of  old  ulcers,  may  be  seen 
on  the  tonsils.  The  vocal  cords  are  often  more  or  less  completely  de- 
stroyed, and  not  unfrequentl_y  the  disease  leads  to  necrosis  of  the  laryn- 
geal cartilages  (see  p  536).  The  syphilitic  form  of  ulceration  gives  rise 
in  man}^  cases  to  narrowing  of  the  glottis,  and  tracheotomy  is  much 
more  frequently  required  in  this  variety  than  in  the  tubercular. 

Diagnosis. — Examination  of  the  lar^^nx  by  means  of  the  larj'ngoscope 
will  always  serve  to  point  out  the  true  nature  of  the  affection,  and  to 
prevent  its  being  confounded  with  chronic  bronchitis  or  catarrhal  attacks ; 
and  attention  to  the  points  above  indicated,  with  a  careful  inquiry  into 
the  constitutional  condition  of  the  patient,  together  with  a  stethoscopic 
examination  of  the  chest,  will  usually  determine  the  variety  of  the  dis- 
ease from  which  lie  is  suffering. 

Treatment. — The  treatment  of  the  various  chronic  inflammations  of 
the  mucous  membrane  of  the  pharynx  and  larynx  requires  to  be  con- 
ducted by  careful  regulation  of  the  general  health  and  selection  of  cli- 
mate, avoidance  of  exposure  to  cold,  and  attention  to  digestion  ;  and 
especially  by  the  local  application  of  various  astringent  vegetable  and 
metallic  solutions. 

In  the  milder  forms  of  the  disease,  a  saturated  solution  of  tannin  or 
glycerine,  applied  by  means  of  a  camel's-hair  brush  or  a  sponge-probang, 
Avill  be  found  useful.  In  many  cases  the  best  results  follow  the  inhala- 
tion of  solutions  of  tannin  or  sulphate  of  zinc  in  a  "pulverised"  form, 
applied  by  means  of  the  ordinary  spraj^-douche,  such  as  is  used  for  pro- 
curing anaesthesia  hy  the  local  application  of  ether.  But  of  all  these 
astringents  none  equals  in  value  the  topical  application  of  a  solu- 
tion of  the  nitrate  of  silver,  which  may  almost  be  looked  upon  as 
specific  in  the  simpler  forms  of  this  disease. 

The  practice  of  treating  chronic  disease  of  the  larynx  by  the  applica- 
tion of  a  strong  solution  of  the  nitrate  of  silver  is  by  no  means  of  recent 
origin.  Many  years  ago  it  was  emploved  by  Sir  C.  Bell ;  and  before  him 
Bretonneau  applied  the  solution  in  these  cases  by  means  of  a  sponge 
attached  to  a  piece  of  whale-bone.  Of  late  years  this  practice  has  been 
brought  very  prominently  before  the  profession  by  Trousseau,  and  by  the 
American  Surgeons,  especially  Horace  Green  and  J.  Warren. 

Of  the  great  value  of  this  treatment  in  laryngeal  disease,  there  can  be 
no  doubt.  I  believe  it  to  be  almost  impossible  to  bring  deeply  seated 
and  very  chronic  inflammatoi*y  or  ulcerative  affections  of  this  part  of 
the  air-passages  to  a  satisfactorj'  termination  by  any  other  means.  The 
mode  of  application  that  is  the  simplest  and  is  very  effectual,  consists  in 
depressing  the  tongue  with  a  proper  spatula,  and  then  passing  a  throat- 
sponge,  consisting  of  a  small  piece  of  this  material  firmly  attached  to  a 
curved  whale-bone  stick  (Fig.  644),  and  saturated  with  a  solution  of 
nitrate  of  silver,  down  to  the  parts  that  are  diseased,  so  that  the  liquid 
may  be  applied  to  the  whole  of  the  affected  surfaces.  By  the  help  of  the 
laryngoscope,  the  solution  may  be  very  accurately  ai)plied  to  the  inflamed 
part  by  means  of  a  large  camel's-hair  pencil,  firmly  attached  to  a  piece  of 
wire  bent  to  the  i)roper  angle,  and  set  in  a  bundle.  Tiiis  solution  should 
vary  in  strength  from  half  a  drachm  to  a  drachm  of  the  salt  to  an  ounce 
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of  distilled  water  ;  most  commonly,  the  latter  strength  will  be  most  useful. 
This  plan  of  treatment  has  been  much  practised  of  late  years  in  this 
country,  and  with  considerable  success  in  a  large  number  of  cases.  Some 
of  its  advocates,  however,  not  content  with  curing  in  this  way  disease 


Fig-.  644. — Probang  for  ai^plying  Nitrate  of  Silver  to  the  Larynx. 

that  is  visibly  seated  in  the  throat,  state  that  the  morbid  action  extends 
down  the  trachea  into  the  bronchi,  and  that  it  is  necessary  to  follow  it  in 
these  situations.  They  accordingly  speak  of  passing  the  probang  or 
brush  between  and  beyond  the  vocal  cords,  and  of  sponging  and  mopping 
out  the  interior  of  the  larynx  and  the  lower  parts  of  the  air-tube,  and  of 
applying  the  caustic  solution  to  them,  as  if  this  w^ere  a  proceeding  that 
could  be  adopted  with  as  little  difficulty  as  passing  the  sponge  into  the 
nares.  I  cannot  believe,  however,  that  this  practice,  though  commonly 
spoken  about  and  professedl}^  employed,  is  ever  in  reality  carried  out. 
Any  one  acquainted  with  the  physiology  of  the  larynx  knows  how  acutely 
sensitive  it  is,  and  how  it  resists  the  introduction  of  any  foreign  body 
by  the  most  violent  spasmodic  fits  of  coughing,  in  its  normal  state;  and 
any  Surgeon  who  has  seen  the  elfects  resulting  from  the  fair  and  complete 
inhalation  of  a  drop  or  two  of  solution  of  nitrate  of  silver  in  a  morbid 
and  irritable  condition  of  this  tube,  must  feel  sure  that  no  sponge  satu- 
rated with  a  solution  of  this  caustic  could  ever  have  been  thrust  down 
between  and  beyond  the  vocal  cords  into  the  trachea  and  bronchi. 

The  utmost  that  can  be  done  is  that,  guided  by  the  larjnigoscope,  a 
small  brush  maybe  momentaril^qjassed  l)etween  the  vocal  cords,  but  the 
spasm  so  caused  renders  it  impossible  to  do  more.  Other  instruments 
have  also  been  passed  beyond  the  true  cords,  and  warty  growths  have 
been  in  this  way  removed  from  the  cords  themselves ;  but  the  moment 
they  are  touched,  spasm  occurs.  The  most  that  can  be  done  is  a  sudden 
touch  of  a  brush  or  snatch  with  a  forceps  or  loop  of  wire.  Any  more 
deliberate  proceeding  is  impossible. 

Inhalation  of  the  Nitrate  of  Silver  in  Powder  is  most  con- 
veniently done  by  mixing  it,  in  proper  proportions,  with  some  innocuous 
impalpable  powder,  such  as  ground  and  dried  sugar.  The  strength  may 
vary ;  one  part  of  nitrate  of  silver  being  mixed  with  twelve,  sixteen,  or 
twenty  of  sugar.  A  small  quantity  of  the  powder  so  prepared  should 
be  put  into  the  end  of  a  thick  glass  tube,  which  has  been  bent  nearly  at 
right  angles,  about  one  inch  from  its  extremity.  The  Surgeon,  placing 
his  finger  over  the  orifice  of  the  straight  part  of  the  tube,  carries  the  bent 
end  behind  the  tongue,  over  the  epiglottis;  he  then  directs  the  patient 
to  make  a  sudden  inspiration,  and  at  the  moment  of  his  doing  so  takes 
awa}^  his  tluimb,  so  as  to  allow  the  powder  to  be  drawn  out  of  the  tube 
and  into  the  air-passages  along  with  the  current  of  inspired  air.  In  tliis 
way  the  nitrate  of  silver  may,  in  some  cases,  be  very  conveniently  ap- 
plied to  the  whole  of  the  affected  mucous  surfaces  without  the  irritation 
produced  by  the  friction  of  the  sponge. 

Injection  of  the  Solution  of  Nitrate  of  Silver  may  easily  be 
done  by  means  of  tlie  instrument  that  is  here  delineated  (Fig.  645),  and 
which  i  have  had  constructed  for  this  purpose.     It  consists  of  a  silver 
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tube,  perforated  at  the  end,  and  luiAdiig  a  small  piston  moving  in  it  with 
a  sponge  attached  to  its  lower  surface.  The  instrument  is  charged  by 
dipping  the  end  in  the  solution,  and  then  drawing  back  the  piston-rod. 
It  is  then  passed  into  the  phar^'nx,  or  between  the  lips  of  the  glottis, 


Fig.  645. — Laryngeal  Syringe. 


and  the  fluid  is  injected  into  the  air-passages  or  upon  the  inflamed  sur- 
faces in  a  number  of  fine  streams,  by  pushing  down  the  piston  and  com- 
pressing the  sponge.  By  means  of  this  laryngeal  ayringe  the  nitrate  of 
silver  can  be  applied  to  any  part  of  the  pharynx,  without  irritating  the 
tender  mucous  membrane  by  the  contact  of  a  rough  body;  and,  by  ap- 
plying its  nozzle  to  or  between  the  lips  of  the  glottis,  the  fluid  may  be 
readil3^  thrown  down  into  the  intei'ior  of  the  larynx  with  the  greatest 
certainty  and  ease.  In  those  cases  in  which  it  is  wished  to  appl}'  the 
solution  of  the  nitrate  of  silver  to  the  air-passage,  I  greatly  prefer  using 
this  simple  instrument  to  the  ordinary  sponge,  the  mere  pressure  of 
which  upon  a  tender  mucous  surface  may  be  a  source  of  irritation.  When 
the  mucous  membrane  behind  the  velum,  or  that  of  the  posterior  nares, 
is  affected,  the  solution  may  readily  be  applied  to  these  parts  by  turning 
the  end  of  the  instrument  ui)wards,  and  then  injecting  it  directly  on  to 
the  affected  surfaces. 

In  whatever  way  the  caustic  is  used,  its  application  should  be  repeated 
about  every  second  or  third  da}^,  in  order  to  insure  its  full  effects.  In 
some  instances,  however,  advantages  may  be  obtained  by  using  it  every 
day;  in  others,  again,  a  longer  interval  is  required  than  that  just  stated. 

Results  of  Chronic  Laryngitis. — In  the  more  advanced  forms  of 
chronic  disease  of  the  larj-nx,  the  submucous  areolar  tissue  becomes  in- 
filtrated with  Plastic  Deposits.  The  mucous  membrane  itself  becomes 
swollen,  congested,  and  ulcerated  in  patches;  vegetations  form,  perhaps, 
at  some  parts,  and  deep  ulceration  takes  place  at  others,  so  that  tlie 
whole  surface  becomes  irregular,  and  loses  its  natui'al  smoothness.  These 
morbid  appearances  are  not  confined  to  any  one  part  of  the  larynx,  but 
may  occupy  any  portion  of  that  organ  above  the  A'ocal  cords.  The  large 
plane  of  mucous  membrane  covering  the  arj-tsenoid  and  the  posterior  part 
of  the  thyroid  cartilages  especially  becomes  involved.  The  epiglottis 
becomes  thickened  and  rigid,  and  the  rima  glottidis  is  narrowed.  The 
pharyngeal  mucous  membrane  becomes  implicated,  respiration  is  croupy, 
stridulous,  and  harsh,  deglutition  diflScult,  and  there  is  abundant  muco- 
purulent expectoration,  and  wasting  of  the  body.  These  diseases  are 
often  of  syphilitic  origin,  and,  after  continuing  for  some  length  of  time, 
give  rise  to  iioarseness,  cough,  shortness  of  breath,  a  pale,  pasty,  and 
(Edematous  look  about  the  face,  witli  suffused  eyes  and  constant  difficulty 
in  breathing.  In  these  circumstances  there  is  a  constant  tendency  to 
acute  inflammation  supervening  on  the  chronic  laryngeal  disease;  and 
the  aflfection  commonly  proves  fatal  by  the  induction  of  oedema  glottidis, 
often  coming  on  with  great  rapidit}-. 

Necrosis  of  the  Cartilages  of  the  Larynx  not  unfrequently 
happens  in  the  more  advanced  forms  of  this  aflTection,  attended  by  all 
the  signs,  constitutional  and  local,  of  the  so-called  Laryngeal  Phthisis, 
and  by  the  expectoration   of  large  quantities  of  fetid  puriform  sputa, 
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often  streaked  with  bloorl,  and  oocasion;illy  containinor  masses  of  the 
necrosed  and  disintegrated  cartilage.  In  many  cases  Abscesses  form 
outside  the  tube,  and  after  much  irritation  and  distress  open  externally  ; 
and  not  unfi-eqiiently  tliey  are  met  with  to  such  an  extent,  as  to  imder- 
mine  and  disorganise  the  greater  portion  of  the  tissues  of  the  anterior 
part  of  the  neck.  Where  they  correspond  to  the  necrosed  patches  of 
cartilage,  the}'  give  rise  to  aerial  listulse,  through  which  bubbles  of  air 
escape  during  respiration. 

Treatment. — In  the  treatment  of  these  more  severe  diseases  of  the 
larynx,  the  daily  application  of  nitrate  of  silver  will  be  found  of  great 
benefit.  It  should  be  freely  applied  to  or  injected  upon  the  mucous 
membrane  al)Out  the  epiglottis,  within  the  lips  of  the  glottis,  and  more 
especially  tliat  loose  and  filamentous  tissue  which  is  extended  over  the 
back  of  the  thyroid  cartilage,  and  which  is  commonly  the  seat  of  much 
chronic  irritation,  and  the  chief  source  of  the  muco-puriform  discharge. 
At  the  same  time,  the  internal  administration  of  bichloride  of  mercury 
with  sarsaparilla  will  often  be  found  of  great  service,  more  particularly 
in  those  cases  in  which  the  disease  is  of  a  S34iliilitic  character;  the 
patient  being  kept  in  a  regulated  temperature,  not  allowed  to  exert  his 
voice,  and  avoiding  all  laborious  exertion.  In  cases  of  long-standing 
and  otherwise  apparently  incurable  laryngeal  disease,  accompanied  by 
ulceration  of  the  mucous  membrane,  chronic  mnco-purulent  discharge, 
loss  or  modification  of  voice,  and  wasting — in  fact,  in  that  condition 
termed  laryngeal  phthisis, — it  has  been  proposed  by  Bryant  to  perform 
tracheotomy-  with  the  view  of  giving  the  diseased  organ  rest,  and  thus 
giving  time  and  opportunity  for  the  inflamed  and  ulcerated  mucous 
membrane  to  heal ;  the  operation  being  performed  here,  not  for  the  relief 
of  laryngeal  obstruction,  or  with  the  view  of  rescuing  the  j)atient  from 
impending  death  from  asphyxia,  but  with  the  object  of  aiding  other 
curative  means  in  an  otherwise  intractable  disease.  Tliis  suggestion 
appears  to  be  founded  on  soun<l  patliological  principles,  and  is  of  pecu- 
liar importance  when  we  consider  that  patients  suffering  from  chronic 
laryngeal  disease  are  never  safe  from  the  sudden  supervention  of  oedema 
glottidis.  Whenever  acute  inflammation  supervenes  in  these  cases,  with 
a  tendency  to  oedema  about  the  glottis,  the  patient  should  be  narrowl}' 
watched,  as  he  may  readily  be  carried  off  by  the  sudden  swelling  of  the 
lips  of  the  rima,  or  by  the  supervention  of  spasm.  In  cases  of  tins  kind, 
the  air-passage  may  be  required  to  be  opened  to  allow  respiration  to  be 
carried  on  ;  and  this  operation  must  not  be  delayed  until  such  time  as 
the  patient  falls  into  an  asphyxial  condition. 

Nervous  Affections  of  the  Larynx  occur  both  in  cliildren  and  in 
adults.  In  children  the  affection,  commonly  called  Spasmodic  Croup, 
comes  on  suddenly  and  runs  its  course  with  great  rapidity.  The  child 
is  seized,  often  without  previous  warning,  with  diflSculty  in  breatliing, 
nses  violent  efforts  to  inspire,  becomes  black  in  the  face  and  convulsed, 
and  may  die  before  anything  can  be  .done  for  his  relief.  In  otiier 
instances  he  gapes  and  gasps  a  few  times,  and  eventnally  recovers  him- 
self with  a  long  deep-drawn  whooping  inspiration.  In  cases  of  this  kind, 
the  Treatment  at  the  time  of  the  fits  consists  in  dashing  cold  water  in 
the  face,  in  exposing  the  body  to  a  current  of  cold  air,  and  in  using 
friction  to  the  extremities.  If  aspliyxia  occur,  artificial  respiration  must 
be  kept  up  either  through  an  opening  made  in  the  Avindpipe  or  by  the 
mouth. 

In  the  adult,  these  spasmodic  affections  of  the  larynx  may  come  on 
either  from  pure  hystei'ia,  or  from  irritation  of  the  laryngeal  nerves  by 
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the  pressure  of  tumors  or  aneurisms  upon  them.  In  other  instances  they 
arise  from  the  j^resence  of  some  local  inflammatory  mischief  about  the 
glottis.  In  the  hystei'ical  form  of  the  atfection  the  ordinary  remedies 
for  hysteria,  together  with  cold  douches,  will  be  of  essential  service.  In 
some  cases,  however,  the  obstruction  to  respiration  is  so  great,  that  the 
Surgeon  may  almost  think  it  necessary  to  have  recourse  to  operation. 
When  the  disease  arises  from  irritation  to  the  trunks  of  the  nerves,  such 
a  procedure  is  seldom  justifiable,  as  the  occasioning  cause  is  usually  in 
itself  of  a  fatal  character. 

Extirpation  of  the  Larynx. — Billroth  has  twice  performed  this 
operation  for  cancer.  The  first  case  survived,  the  second  died.  The 
operation  has  also  been  done  l)y  Langenbeck.  Schmidt,  Heine,  and 
Bottini.  It  appears  to  me  to  be  at  best  a  barren  triumph  of  surgical 
skill.  If  it  be  done  to  cure  the  patient  of  the  cancer,  it  will  necessarily 
fail  in  that  object ;  if  it  be  done  to  relieve  him  of  suff'erings  arising  from 
obstructions  to  breathing,  irritative  cough,  &c.,  then  these  objects  would 
certainly  be  "more  safely,  and  probably  be  quite  as  eff"ectually  attained  by 
tracheotomy. 

Tumors  or  Polypi  occasionally  form  in  the  larynx.  The,y  are  com- 
monly granular,  or  small  cauliflower-looking  bodies,  though  they  occa- 
sionally attain  the  size  of  a  hazel-nut.  In 
structure  tlie^''  are  usuall}'^  epithelial,  occasion- 
ally fibrous,  and  eventually  may  become  can- 
croid (Fig.  646).  They  necessarily  produce 
aphonia,  interfere  with  respiration,  and  at  last 
may  give  rise  to  asphyxia  by  obstructing  the 
cavity  of  the  larynx. 

These  tumors,  which  formerly  could  neither 
be  recognised  with  certainty  during  life,  nor 
treated  effectually^,  haA'e  in  recent  years  not  only 
had  their  existence  demonstrated  by  means  of 
tlie  laryngoscope,  but  have  been  removed  by 
Walker  of  Peterborough,  Gribb,  Gr  Johnson,  and 
Morell  Mackenzie,  in  this  country,  and  by 
Moura-Bourouillou  of  Paris,  and  other  conti- 
nental Surgeons.  Gibb,  in  cases  of  this  kind,  sncceeded  in  passing  a 
loop  of  silver  wire  round  the  bases  of  two  such  growths,  lying  just 
within  the  true  vocal  cords,  and  then  detaching  them  by  drawing  the 
wires  through  a  steel  cannula,  and  so  tightening  the  loop.  This  inge- 
nious operation  has  been  performed  several  times  with  the  aid  of  the 
laryngoscope.  Thyrotomy  has  been  performed  in  some  cases.  This 
operation  consists  in  opening  the  trachea  and  introducing  a  trachea-tube, 
so  as  to  enable  the  patient  to  breathe  during  the  operation'and  during 
the  after-procedure.  The  crico-thyroid  membrane  is  then  punctured, 
the  thyroid  cartilage  slit  up  exactly  in  the  median  line,  and  the  growth 
thus  extracted  by  wliat  appears  to  be  and  is  a  formidable  operation,  but 
which  has  hitherto  been  attended  hy  successful  results.  After  the 
operation  the  parts  are  accuratelj^  brought  together,  and  the  trachea- 
tube  is  retained  until  the  patient  can  breathe  through  the  glottis  with 
ease. 


Fig.  646. — Epithelioma  in 
Larynx. 
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CHAPTER    LX. 

OPERATIONS  ON  THE  AIR-TUBE  AND  ON  THE  CHEST. 

LARYNGOTOMY  AND  TRACHEOTOMY. 

The  windpipe  ma}^  either  require  to  be  opened  to  allow  the  formation 
of  a  temporary  breathing  aperture,  in  consequence  of  the  obstruction  of 
the  larynx  by  causes  that  are  speedily  removable  ;  or  it  may  be  necessary 
to  establish  a  permanent  opening  in  the  air-passage  in  those  forms  of 
chronic  laryngeal  disease,  in  which  the  obstruction  depends  upon  organic 
alterations  of  structure  which  are  not  remediable. 

Among  the  conditions  requiring^emporary  aperture,  maybe  mentioned 
all  acute  inflammatory  atfections  of  the  larynx  that  give  rise  to  obstruc- 
tive oidema  of  tlie  glottis  ;  also  traumatic  conditions,  such  as  the  im- 
paction of  masses  of  food  in  the  gullet,  inducing  asphyxia,  and  not 
capable  of  being  iramediate]3'  removed  ;  scalds  of  the  rima  glottidis  ;  the 
presence  of  foreign  bodies  in  the  air-passage;  and  oedema  of  tlie  glottis 
from  wounds  of  the  thyro-h3'oid  membrane. 

The  establishment  of  a  permanent  aperture  in  the  air-passage  is  espe- 
cially required  in  chronic  diseases  of  the  larynx,  attended  by  thickening 
of  the  mucous  membrane,  by  abscess,  or  by  necrosis  of  the  cartilages — 
in  fact,  by  any  such  conditions  as  do  not  admit  of  removal ;  so  also,  in 
cases  of  epithelioma  or  warty  growth  of  the  larj-nx,  a  permanent  open- 
ing below  the  obstructed  point  may  be  required. 

Opening  the  Windpipe  in  Croup  and  Diphtheria — The  ques- 
tion as  to  whether  the  windpipe  should  be  opened  in  cases  of  Croup 
has  been  much  discussed.  Were  croup  merely  a  disease  of  the  larynx, 
and  did  death  in  it  result  from  simple  laryngeal  obstruction,  it  would 
doubtless  often  be  proper  to  perform  this  operation.  But  in  croup  there 
are  two  distinct  sources  of  danger:  1,  that  arising  from  asphyxia  de- 
pendent on  laryngeal  inflammation,  obstruction  by  plastic  deposits,  and 
spasm  ;  and  2,  that  which  is  due  to  tiie  extension  of  inflammatory  action 
below  the  larynx  into  the  bronciii  and  lungs.  By  tracheotomy  we  can 
doubtless  remove  so  ranch  of  the  danger  as  arises  from  the  laryngeal 
obstruction,  but  we  cannot  remove  that  which  is  dependent  on  the  often 
concomitant  broncho-pneumonia.  In  this  respect,  tlie  propriety  of  per- 
forming tracheotomy  in  the  croup  of  children  differs  remarkably  from 
the  expediency  of  having  recourse  to  the  same  operation  in  the  acute 
lar3-ngitis  of  adults,  in  which  tlie  lungs  are  rarely  implicated  to  a  serious 
extent.  In  fact,  the  question  as  to  the  perfoi'mance  of  tracheotomy  in 
the  croup  of  children  must  be  answered  by  the  amount  of  laryngeal 
asphyxia  and  the  extent  of  pulmonary  implication.  If  the  child  be  in 
danger  of  death  from  uncomplicated  laryngeal  inflammation,  obstruction, 
and  spasm,  timely  tracheotomy  will  undoubtedly  rescue  it  from  this  imme- 
diate danger,  and  will  be  a  proper  operation  ;  but,  if  extensive  broncho- 
pulmonary inflammation  already  exist,  it  will  be  worse  than  useless,  and 
should  on  no  account  be  practised.  A  serious  objection  to  the  perform- 
ance of  tracheotomy  in  the  croup  of  young  childi'en  is,  that  it  is  by  no 
means  an  eas^^  operation  or  one  devoid  of  immediate  danger.     If  chloro- 
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form  lie  not  given,  the  struggles  and  writliings  of  the  child  will  mate- 
rially embarrass  the  Surgeon  in  his  attempts  at  o[)ening  the  windpipe. 
But  even  if  chloroform  be  administered,  wliich  should  always  be  done 
when  practicable,  and  this  source  of  difficuliy  removed,  there  is,  unless 
care  be  taken,  no  little  danger  of  haemorrhage ;  and  I  have  heard  of 
several  cases  in  which  this  has  occurred  to  a  fatal  extent.  Although, 
therefore,  as  a  general  rule,  I  fully  agree  with  Porter  in  reprobating  this 
in  ordinary  cases  of  croup,  3'et  cases  are  doubtless  occasionally  met  with, 
in  which  the  disease  is  so  clearly  limited  to  the  larynx — the  respiration 
being  free  throughout  the  lungs  and  bronchi — that  the  Surgeon  may  feel 
himself  justified  in  endeavoring  to  save  the  little  patient,  struggling 
against  overpowering  asphyxia,  by  opening  the  windpipe.  In  several 
such  cases,  to  whicii  I  have  been  called  by  other  practitioners,  and  which 
were  apparently  most  favorable  to  the  operation,  I  have  considered  my- 
self justified  in  doing  tliis,  though  rarely  with  ultimate  success.  I 
believe  that  the  general  experience  of  British  Surgeons  is  unfavorat)le 
to  the  operation.  On  the  other  hand  the  French  Surgeons,  and  more 
particularly  Trousseau,  are  strenuous  advocates  for  the  performance  of 
tracheotomy  in  croup,  and  the  operation  is  accordingly  far  more  exten- 
sively practised  in  ^''rance  than  in  this  country.  But  even  in  Paris  it  is 
not  a  very  successful  procedure;  thus  it  appears  that,  at  the  Hospital 
for  Sick  Children  in  that  city,  the  operation  was  performed  in  215  cases 
in  five  years,  and  that  of  these  oidy  47  were  cured.  Unless  we  assume 
that  the  disease,  as  occurring  in  Paris,  is  different  from  the  form  of 
croup  we  meet  WMth  here,  it  may  fairly  be  doubted  whether  an  operation 
which  is  in  itself  dangerous  could  be  necessary  in  many  of  these  in- 
stances, and  whether  a  large  proportion  of  the  cliildren  might  not  have 
recovered  under  ordinary  medical  treatment  and  without  having  recourse 
to  surgical  operation. 

In  Diphtheria,  as  in  croup,  there  are  several  sources  of  danger. 
There  is  not  only  peril  from  the  obstruction  of  the  pharynx  and  larynx, 
by  inflammation  and  the  accumulation  of  exudation-matter,  to  such  an 
extent  as  to  induce  asphyxia,  but  there  is  also  liability  to  pulmonary  in- 
flammation and  congestion,  blood-poisoning,  and  exhaustion  of  the  sys- 
tem. In  diphtheria,  as  in  croup,  tlie  wind|)ipe  may  be  opened  when  the 
patient  is  in  imminent  danger  of  death  from  laryngeal  obstruction  ;  and 
the  fatal  event  may  be  warded  off  so  far  as  it  arises  from  this  cause,  and 
time  be  then  afforded  for  proper  treatment.  Even  though  the  relief 
afforded  by  operation  be  only  temporary  in  the  majoi'ity  of  cases,  and 
the  patients  generally  eventually  die  of  the  constitutional  symptoms,  yet 
it  is  obviousl^'^  proper  in  cases  still  uncomplicated,  and  where  the  danger 
of  death  from  laryngeal  asphyxia  is  imminent,  that  the  Surgeon  should 
rescue  the  patient  from  its  instant  peril,  and  give  him  his  only  chance 
of  prolonging  or  of  preserving  life,  by  opening  the  windpipe, — the 
trachea  in  chiUlren,  the  larynx  in  adults,  being  most  suitable  for  opera- 
tion. It  has  been  very  justly  oliserved  by  Sir  W.  Jeuner  that,  by  open- 
ing the  wind[)ipe  in  these  cases,  we  sav^e  the  patient  from  so  terrible  a 
death  as  that  by  asphyxia  ;  and,  even  if  life  be  ultimately  extinguislied 
by  the  disease,  temporary  ease  will  have  been  afforded  the  patient,  and 
death  will  occur  in  a  less  distressing  manner;  and  that,  if  oidy  one  life 
in  a  I'.undred  could  in  this  way  be  saved,  we  should  be  justified  in  having 
recourse  to  the  operation.  Sir  W.  .Tenner  has  made  the  important  ob- 
servation, that  if  the  larynx  be  not  invaded  by  the  end  of  the  first  week, 
BO  as  to  i-equire  the  windpipe  to  be  opened,  laryngeal  obstruction  rarely 
if  ever  occurs. 
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The  prospect  of  saving  life  after  opening  tlie  windpipe  in  cases  of 
diphtheritic  asph^yxia  will  greatly  depend  upon  the  age  of  the  patient. 
Under  two  or  even  three  years  of  age,  recovery  is  extremely  rare  ;  as 
age  advances,  the  chance  of  life  proportionally  increases,  and  in  adults 
the  prospect  of  recovery  is  considerable.  In  many  cases  the  patient 
will  get  great  temporary  benefit  from  the  operation,  and  will  appear  to 
be  doing  well  for  several  days,  perhaps  for  eiglit.  ten,  or  fourteen  ;  and 
then,  to  the  great  disappointment  of  the  Surgeon,  he  will  die,  not  from 
the  effects  of  the  operation,  but  from  blood-poisoning  or  from  the  exten- 
sion of  the  disease  to  the  bronchi  and  lungs. 

After  operations  of  laryngotomy  or  tracheotomy  in  croup  and  diphthe- 
ria, it  is  a  question  how  long  the  tube  should  be  left  in.  As  a  general 
rule,  I  think  from  three  to  four  days  are  sufficient,  care  being  taken  to 
cleanse  it  thoroughly  during  this  period.  After  withdrawal,  respiration 
will  in  a  great  measure  l)e  carried  on  through  the  aperture,  which  will 
not  gradually  close.  Should  this  prove  insufficient,  the  tube  may  always 
be  inserted  again.  Occasionall}'  ialse  membranes  are  expelled,  or  may 
be  withdrawn  from  the  opening  in  the  windpipe  ;  and  througli  it  the 
interior  of  the  larynx  may  be  sponged  oat  with  solution  of  nitrate  of 
silver,  if  thought  desirable. 

No  patient  ought  ever  to  be  allowed  to  die  from  simple  laryngeal  ob- 
sti'uction,  whether  that  be  spasmodic  or  dependent  on  organic  disease, 
without  an  attempt  being  made  to  save  life  by  opening  the  windpipe.  It 
is  as  unpermissible  for  a"  Surgeon  to  allovv  a  patient  to  die  of  larjngeal 
asphyxia  without  an  attempt  at  relief  by  opening  the  windpipe,  even 
though  life  appear  to  be  extinct,  as  it  would  be  to  let  him  die  of  haemor- 
rhage without  attempting  to  contract  the  bleeding  vessel. 

Necessity  for  Promptitude. — When  it  has  been  determined  to 
open  the  windpipe  for  acute  disease,  more  especially  supervening  on 
chronic  laryngitis,  the  less  delay  there  is  in  having  recourse  to  operation, 
the  better;  as  the  i^atient  may  at  any  moment  be  seized  with  laryngeal 
spasm,  and  be  carried  off.  Tlie  operation  ought  always,  however,  to  be 
comi^leted,  even  though  the  patient  have  apparently  expii-ed  before  the 
winclpii)e  has  been  opened  ;  for  resuscitation  ma}^,  even  in  these  extreme 
cases,  be  effected  by  artificial  respiration.  When  life  hangs  on  so  slender 
a  thread  as  it  does  in  urgent  cases  of  laryngeal  obstruction,  the  first 
touch  of  the  knife  may  cause  a  spasmodic  seizure  that  rany  give  rise  to 
apparent  death.  It  has  twice  happened  to  me  to  operate  under  such 
circumstances,  and  in  both  cases  to  be  fortunate  enough  to  save  the 
patient's  life.  In  one  case  to  which  I  was  called  many  years  ago  by  my 
friend  Mr.  E.  Baker,  the  patient,  an  elderly  woman,  was  apparently'  dj'ing 
from  the  supervention  of  acute  upon  chronic  laryngeal  disease.  J  lost 
no  time  in  making  an  incision  into  the  crico-thyroid  membrane,  but  at 
the  first  touch  of  the  knife  she  sank  back  apparently  dead.  I  immedi- 
ately completed  the  operation,  and  introduced  a  large  silver  tube,  through 
which  the  lungs  were  inflated  ;  in  the  course  of  a  few  minutes,  the  action 
of  the  heart  rec(unmenced,  and  the  patient  eventuall}^  recovered.  She 
has  never,  however,  been  ai)le  to  breathe  without  the  silver  tube,  w^hicli 
she  wears  in  her  windpipe  up  to  the  present  time.  In  another  case  to 
which  I  was  hastily  summoned  by  my  friend  Mr,  Tweed,  I  found  the 
jiatient,  a  young  woman,  in  the  last  stage  of  asphyxia  from  acute  disease 
of  the  larynx.  I  immediately  proceeded  to  operate,  with  the  assistance 
of  m}'  then  house-surgeon,  now  the  Professor  of  Clinical  Surgery  at 
Edinhurgh,  Mr.  Lister.  As  the  patient's  neck  was  short  and  thick,  and 
the  veins  excessively  turgid,  there  was  profuse  haemorrhage  on  tbe  first 
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incisions  being  made;  vvliile  we  were  waiting  a  minnte  or  two  until  this 
would  cease  l)efbre  opening  the  wind|)ipe,  the  patient  fell  back  and  appa- 
rently expired.  I  lost  no  time  in  plunging  the  scalpel  into  the  crico- 
th3a-oid  membrane,  and  cutting  down  through  the  cricoid  cartilage,  so 
as  to  make  a  free  aperture  into  the  air-passage.  On  endeavoring  to  set 
up  artificial  respiration,  I  found  the  chest  clogged  with  inspissated  mucus, 
which  prevented  the  entrance  of  air  into  the  lungs;  the  life  of  a  fellow- 
creature  being  at  stake,  and  dependent  on  the  immediate  and  full  estab- 
lishment of  artificial  respiration,  I  felt  that  there  was  only  one  thing  to 
be  done — to  empty  the  chest  of  the  matters  loading  it,  and  that  this 
must  be  done  instantaneously.  I  accordingly  applied  my  lips  to  the 
wound,  and  sucked  out  three  or  four  mouthfuls  of  blood  and  mucus, 
when  1  had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the 
lungs.  By  keeping  up  artificial  respiration  for  some  time,  the  heart 
began  feebly  to  act,  the  face  become  less  livid,  and  the  circulation  to  be 
re-established;  the  patient  eventually  did  well,  and  is  now  alive  and  in 
good  health. 

Operations. — In  opening  the  windpipe,  the  Surgeon  has  the  choice  of 
two  situations  in  which  he  ma}'^  make  the  aperture;  either  in  the  crico- 
thyroid membrane  by  Laryngotomy,  or  in  some  part  of  the  trachea 
by  Tracheotomy.  Besides  these  two  established  operations,  some 
Sui'geons  have  perfv^rmed  a  third — Laryngo-traeheotomy,  by  open- 
ing the  crico-thyroid  membrane,  and  dividing  the  cricoid  cartilage  with 
the  upper  rings  of  the  trachea. 

Whichever  operation  is  performed,  so  soon  as  the  windpipe  is  opened, 
the  patient  is  seized  with  an  attack  of  spasm  and  convulsive  cough,  often 
attended  by  much  struggling  and  distress,  during  which  the  whistling 
occasioned  by  the  passing  of  the  air  through  the  new  passage  is  A^ery 
loud  and  marked.  The  patient,  however,  soon  recovers  himself,  and 
then  breathes  naturally  and  easily,  the  signs  of  asphyxia  disappearing. 

The  windpipe  ma)^  require  to  be  opened  either  by  laryngotomy  or 
tracheotomy  for  the  following  conditions  (L=Laryngotomy :  T=Tra- 
cheotomy): — 

!.  Acute  laryngitis  with  oedema  of  the  glottis  in  the  adult  fL). 

2.  Chronic  oedema  of  the  glottis  with  suffocating  spasms  (L). 

3.  Syphilitic  or  other  ulcerations  of  the  glottis  with  chronic  oedema  (L). 

4.  Croup  in  children  (T). 

5.  Diphtheria  in  children  (T);  in  adults  (L). 

6.  Necrosis  of  the  cartilages  of  the  larynx  with  obstructive  thickening 
of  tissues  (T  or  L). 

"7.  Ei)ithelioma  of  tlie  epiglottis  (L). 

8.  Tumors  in  the  larynx  (L). 

9.  Scald  of  glottis  by  boiling  water  or  acids  (T  or  L,  according  to  age 
of  patient). 

JO.  Foreign  bodies  impacted  in  the  larynx  (L). 

11.  Foreign  body  in  the  trachea  or  bronchus  (T). 

12.  Impactions  of  foreign  substances  in  the  pharynx  (T). 

13.  Asphyxia  from  any  cause  by  which  the  glottis  is  mechanically 
closed  (T  or  L,  according  to  the  age  of  the  patient). 

14.  Accidents  in  operations  about  the  head  and  face  by  which  blood 
accumulates  in  the  pharynx  (L). 

15.  As  a  preliminary  step  in  certain  operations  on  the  bones  of  the 
face,  attended  by  much  hsemorrhage  (T). 

K).  Laryngeal  spasm  from  compression  of  the  inferior  laryngeal  nerve 
by  aortic  aneurisii  (L). 
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Laryngotomy  Is  .in  easy  operation.  The  cri co-thyroid  inembrane  is 
almost  subcutaneous,  and  may  readily  be  reached  by  making  a  vertical 
incision  in  the  mesial  line,  between  the  sterno-h3'oid  and  sterno-thyroid 
muscles,  about  an  inch  in  length,  and  then  a  cross  cut  through  the  mem- 
brane with  an  ordinary  scalpel.  '^Ihe  air-passage  having  thus  been 
opened,  a  silver  tube,  curved  on  the  flat,  may  be  readily  introduced  and 
retained  by  tai)es  round  tlie  neck.  The  only  troublesome  result  that 
can  occur  in  this  operation  is  the  wound  of  a  small  artery,  the  crico- 
thyroid branch  of  the  superior  th3roid,  which  crosses  the  membrane.  I 
have  never  seen  an}^  trouble  arise  from  this  ;  but,  should  it  occur,  the 
luemorrhage  would  readily  be  arrested  by  the  application  of  pressure  or 
ligature. 

Tracheotomy  consists  in  making  an  opening  into  some  part  of  the 
trachea,  by  exposing  the  tube  and  cutting  across  two  or  three  of  its 
rings. 

In  performing  tracheotomy,  tlie  patient's  shoulder  should  be  supported 
with  pillows,  and  his  head  be  thrown  as  much  back  as  practicable.  An 
incision  about  an  inch  and  a  half  in  length  should  tlien  be  made  with  a 
scalpel  directly  in  the  mesial  line,  from  the  cricoid  cartilage  downwards. 
After  dividing  the  in- 
teguments, any  veins 
that  present  themselves 
shouhl  be  avoided  as 
carefully  as  possible, 
being  held  aside  w^ith  a 
blunt  hook.  By  using 
the  point  of  the  scalpel 
to  a  limited  extent,  and 
dilating  the  deeper  por- 
tions of  the  incision 
with  its  handle  or  with 
a  director,  the  trachea 
may  be  reached  with 
safety.  It  should  then 
betransfixed  and  drawn 
forwards  by  a  sharp  hook,  and  opened  by  pushing  the  point  of  the  knife, 
with  its  back  turned  towards  the  sternum,  between  two  of  the  rings, 
and  cutting  upwards  through  about  three  of  them  (Fig.  64T).  The  tube 
must  then  be  introduced,  and  retained  by  tapes  round  the  neck. 

The  question  as  to  the  safety  of  the  administration  of  chloroform  in 
these  operations  often  occurs.  I  believe  that  it  may  always  be  given 
safely  except  in  cases  of  extreme  sjmcopal  asph^'xia,  where,  as  sensibility 
no  longer  exists,  it  is  unnecessary.  Laryngeal  inflammation  and  ob- 
struction are  always  associated  with  so  much  spasm,  more  particularly 
in  children,  tliat  it  will  often  be  found  that  the  patient  respires  more 
easily  and  fully  whilst  under  the  influence  of  chloroform  than  before  its 
inhalation  was  commenced  ;  and,  as  the  anaesthesia  materially  facilitates 
the  operation  by  doing  away  with  his  writhings  and  strugglings,  I  now 
invariably  have  recourse  to  it  when  I  perform  tracheotomy  on  children. 
In  laryngotomy  in  the  adult  it  does  not  appear  to  me  to  be  necessary. 

Difficulties — Tliis  operation  is  often  attended  l)y  extreme  diflficulty, 
and  not  unfrequently  by  much  danger. 

The  difficulties  occurring  in  tracheotomy  are  chiefly  referable  to  four 
heads:   1.  Difficulty  in  Exposing  the  Trachea;  2.  Profuse  Haemorrhage; 
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3.  Diflicult^'  in  Opening  the  Trachea;  and  4.  Trouble  in  Introducing  the 
'J'rachea-tube. 

1.  The  difficulty  in  Exposing  the  Trachea  increases  greatly  as  the 
incisions  approach  the  sternum,  and  is  especially  great  in  children  and 
in  stout  short-necked  persons. 

Tlieie  are  three  situations  in  which  the  trachea  may  be  opened;  either 
above,  underneath,  or  below  the  isthmus  of  the  thyroid  body,  which 
usually  crosses  the  air-tube  opposite  its  third. or  fourth  ring.  Above  the 
isthmus,  the  trachea  is  comparatively  superficial,  and  is  not  covered  by 
any  venous  plexus,  nor  does  any  other  source  of  difficidt3-  j)resent  itseif 
to  the  Surgeon.  Where  the  isthmus  crosses  the  trachea,  this  tube  is 
overlaid  by  a  venous  plexus  as  well  as  by  the  glandular  structure. 
Below  the  thyroid  glancl,  the  air-tube  is  overlapped  by  the  sterno-hyoid 
and  sterno-thyroid  muscles,  and  by  tlie  inferior  thyroid  veins,  which  are 
of  large  size,  together  with  some  tracheal  branches  from  the  inferior 
tliyroid  artery' ;  and  not  unfrequently  an  irregular  arterial  branch  ascends 
in  this  situation  in  front  of  the  trachea  to  supply  the  thyroid  body.  The 
carotid  arteries  also  are  in  close  relation  to  the  trachea  on  each  side;  and 
opposite  the  episternal  notch'  it  is  crossed  by  the  left  carotid  and  by  the 
innominata,  which  vessel  has  been  seen  by  Macilwain  to  cross  the  tube 
at  the  ver}-  point  where  tracheotom}^  is  usually  performed.  A  glance  at 
these  important  relations  will  suffice  to  indicate  the  difficulty  that  must, 
in  many  cases,  occur  in  exposing  and  opening  the  trachea.  This  diffi- 
culty is  greatly  increased  when  the  veins  of  the  neck  have  become  turgid 
in  consequence  of  tlie  pulmonic  obstruction.  It  will  also  be  seen  that 
the  trachea  is  less  covered,  and  may  consequently  be  much  more  readily 
reached  above,  than  below,  the  isthmus  of  the  thyroid  gland.  Though 
some  Surgeons,  as  Velpeau,  for  instance,  have  recommended  the  opening 
to  be  made  in  the  lower  part  of  the  tube,  no  advantage  whatever  is  gained 
by  so  doing,  whilst  the  difficulties  of  the  operation  are  very  seriously  in- 
creased; and  in  practice  it  is  almost  invariably  opened  at  its  upper  part, 
usually  between  the  second  and  third  or  third  and  fourth  rings,  though 
the  incision  ma}',  if  necessar}',  be  carried  down  as  low  as,  or  even  through 
the  isthmus. 

2.  The  Hasmorrhage  may  occur  either  iVom  arteries,  from  veins,  or 
from  the  tliyroid  gland.  Arterial  hsemorrhage  is  less  frequent  and  trouble- 
some than  the  bleeding  from  other  sources.  When  it  occurs,  it  chiefly 
hai)pens  from  the  wound  of  some  anomalous  branch,  or  from  that  of  the 
small  tracheal  vessels.  Desault  has,  however,  mentioned  a  fatal  case,  in 
which  death  arose  from  a  wound  of  the  carotid.  The  ai'terial  anasto- 
mosis of  the  isthmus  of  the  thyroid  body  ma}^,  if  this  p'^rt  be  enlarged, 
occasion  some  difficulty  in  the  performance  of  the  operation  ;  but  the 
main  source  of  danger  unquestionably  proceeds  from  the  venous  bleed- 
ing. Not  onlj'  are  tiie  plexuses  of  veins  of  large  size,  more  particularly 
where  they  cover  the  lower  part  of  the  trachea,  but  they  become  im- 
mensely gorged  by  the  asphyxia  that  necessitates  the  operation.  Hence, 
when  tliey  are  wounded,  the  bleeding  may  be  so  abundant  as  scarcely  to 
be  controllable,  and  may  very  greatl,y  retard  the  after  steps  of  the  opera- 
tion. Many  Surgeons  of  authority  in  these  matters  advise  that  the  wind- 
pipe sliouhl  not  be  opened  until  all,  or  nearly  all,  the  bleeding  has  ceased; 
lest  the  blood,  entering  the  bronchi  and  lungs  through  the  aperture, 
asph}  xiate  the  patient.  But  in  this  way  much  valuable  time  may  be 
consumed,  and  the  patient  may  be  fatally  exhausted  by  a  tedious  and 
prolonged  operation,  and  by  tlie  loss  of  an  unnecessarilj^  large  quantity 
of  blood.     The  haemorrhage  in  this  operation  is  almost  entirely  venous, 
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and  is,  in  a  great  measure,  dependent  on  the  distension  of  the  veins  of 
the  neck,  which  occni-s  in  asph^'xia  as  the  result  of  tlie  accumulation  of 
blood  in  the  right  cavities  of  the  lieart,  consequent  upon  tlie  obstructed 
circulation  tlirough  the  lungs  ;  and  the  bleeding  will  continue  so  long  as 
that  obstruction  remains  unmoved.  But  as  the  respiratory  process  is 
re-established,  this  obstruction  to  the  pulmonic  circulation  diminishes, 
the  cardiac  cavities  become  unloaded,  the  venous  turgescence  of  the  neck 
subsides,  and  the  haemorrhage  i)roportionately  lessens.  This  I  have  re- 
peatedly found  in  asphyxia  artificially  induced  in  animals;  and  I  have 
often  seen  it  in  the  human  suliject,  in  cases  in  which  it  has  become  ne- 
cessarj"^  to  open  the  windpipe  at  once,  without  waiting  to  arrest  hferaor- 
rhage.  Hence,  except  in  those  instances  in  which  an  arterial  twig  or 
large  venous  trunk  lias  been  wounded,  and  which  must  of  course  be 
secured,  the  occurrence  of  bleeding,  though  tolerably  smart,  need  not 
deter  the  Surgeon  fiom  opening  the  windpipe;  as  the  relief  afforded  to 
respiration  will  induce  a  corresponding  and  rapid  diminution  in  the 
venous  turgescence  of  the  neck,  and  in  the  consequent  flow  of  blood  from 
the  wound. 

3.  Another  difficulty  in  tracheotomy  sometimes  attends  the  process  of 
Opening  the  Trachea  after  it  is  exposed.  In  consequence  of  the  con- 
vulsive breathing  of  the  patient,  the  sterno-mastoids  are  put  upon  the 
stretch,  thus  increasing  considerably  the  depth  of  tl)e  wound  in  the 
neck;  and,  at  each  short  and  gasping  respiration,  the  air-tube  is  rapid!}'' 
pumped  or  jerked  to  and  fro,  approaching  to  and  receding  from  the  sur- 
face in  such  a  way  that  the  scalpel  cannot  be  thrust  into  it  with  safety. 
In  order  to  do  this  vvith  the  least  risk,  a  sharp-pointed  hook  should  be 
passed  between  two  of  the  rings,  and  the  tube  being  thus  fixed,  opened 
by  cutting  upwards  (Fig.  64*1).  Or  the  hook,,  being  grooved  along  its 
convexity,  as  Edwards  recommends  (Fig,  648),  is  to  be  introduced  under 


Fig.  648. — Trachea-hook-Director. 

the  cricoid  cartilage,  and  the  air-tube  pulled  up  and  opened  by  sliding 
the  scalpel  along  the  groove  of  this  hook-director.  I  have  found  it  ad- 
vantageous in  soine  cases  to  open  the  trachea  with  a  cutting  hook,  such 
as  is  here  represented  (Fig.  649).     By  means  of  an  instrument  of  this 


Fig.  649.— Cutting  Trachea-hook. 

kind,  the  trachea  is  first  fixed  and  then  divided  without  danger  to  the 
patient. 

The  danger  from  haemorrhage,  and  the  difHculty  in  opening  the  trachea, 
are  mucli  greater  in  children  tlian  in  adults.  Before  the  age  of  puberty, 
this  tube  is  deeply  seated,  covered  with  a  quantity  of  loose  granular  fat, 
containing  man}'  veins,  and  is  of  small  size,  so  that  a  slight  deviation 
of  the  incision  to  one  side  or  tlie  other  may  readily  lead  the  Surgeon 
astray,  and  into  dangerous  proximity  with  the  carotid  artery. 

4.  After  the  trachea  has  been  opened,  the  next  point  is  to  Introduce 
a  proper  Tube.  In  doing  this,  special  care  must  be  taken  not  to  push 
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the  tube  into  a  sort  of  pouch  which  alwa_ys  exists  at  the  lower  angle  of 
the  wound,  between  the  trachea  and  the  deep  fascia  of  the  neck.  This 
error  is  not  only  embarrassing  in  the  higliest  degree  to  the  Surgeon,  but 
dangerous  to  the  patient  by  the  delay  it  occasions,  b}'  the  compression 
exercised  on  the  trachea  below  the  opening  into  it,  and  by  the  suction 
of  blood  into  the  aperture  in  the  air-tube.  It  is  best  avoided  by  ex- 
panding the  tracheal  opening  with  the  dilator  (Fig,  652),  and  passing 


Fig.  650.— Bivalve  Tube 
closed. 


Fig.  651.— Bivalve  Tube  with 
Cannula  introduced. 


Fig.  652.— Trachea-dilator. 


the  tubes  between  the  blades  of  that  instrument.  In  the  first  instance, 
a  tube  of  a  conical  shape  should  be  employed,  as  it  is  not  only  intro- 
duced more  readily  than  a  cylindrical  one,  but  fills  up  completely  the 
aperture  in  the  trachea,  so  as  to  prevent  the  draining  of  blood  into  the 
lungs.  In  passing  the  tube  into  the  ti'achea  some  difficulty  may  be  ex- 
perienced, owing  to  the  elasticity  of  the  sides  of  the  incision  in  the 
windpipe,  in  consequence  of  which  one  of  them  is  apt  to  be  doubled  in 
under  the  end  of  the  instrument.  This  may  be  avoided  by  the  use  of 
Fuller's  bivalve  tube  introduced  closed  (Fig.  650),  and  then  expanded 
by  slipping  a  cannula  into  it  (Fig.  651);  or  one  side  of  the  cut  in  the 
trachea  may  be  held  aside  with  the  forceps  or  a  blunt  hook,  whilst  the 
tube  is  slipped  under  tlie  other.  If  the  rings  of  the  trachea  be  very 
rigid  and  unyielding,  the  silver  tube  may  most  conveniently  be  intro- 
duced by  expanding  the  incision  by  means  of  the  trachea-forceps  (Fig. 
652),  and  then  passing  it  between  or  under  their  blades. 

Some  Surgeons  prefer,  instead  of  the  scalpel,  to  open  the  trachea  with 
cutting  forceps,  or  with  a  trochar  carrying  a  cannula  in  the  shape  of  a 
trachea-tube,  which  is  then  left  in  the  air-passage  ;  these'  instruments, 
though  ingenious  and  in  some  respects  useful,  do  not  appear  to  me  to 
be  so  safe  or  easy  of  management,  especially  in  children,  as  the  scalpel 
and  trachea-hook. 

Tracheotomy  in  Children  is  never  an  easy,  and  is  at  times  a  dan- 
gerous operation.  The  difficulty  of  the  operation  arises  more  particu- 
larly in  infants  and  very  young  children  from  the  shortness  of  the  neck, 
the  deptli  and  small  size  of  the  trachea,  and  the  quantity  of  granular 
areolo-adipose  tissue  lying  over  it.  The  danger  of  the  operation  results 
from  the  large  size  of  the  venous  plexus  in  connection  with  the  thyroid 
body,  and  the  proximity  of  the  carotids.  In  performing  tiiis  operation 
in  young  subjects,  chloroform  should  always  be  administered.  This  may 
be  done  with  safety,  even  though  the  most  urgent  asphyxia  be  present ; 


TRACHEOTOMY  AND  L  ARYNGOTO  M  Y  COMPARED.   547 

the  difficulty  of  respiration,  being  in  a  great  measure  spasmodic,  is  re- 
lieved by  tlie  ansestlietic.  If  chloroform  be  not  given,  the  struggles  of 
the  child  will  seriously  embarrass  the  operator,  and  add  much  to  the 
danger  of  the  operation.  The  incision  must  be  very  carefully  placed  on 
the  mesial  line;  and  after  the  fascia  of  the  neck  has  been  opened,  the 
knife  should  be  used  as  sparingly  as  possible,  and  the  tissues  rather 
pushed  and  held  aside  with  a  director.  The  trachea,  when  exposed, 
must  be  raised  up  by  transfixion  with  the  director-hook  and  carefully 
opened,  the  knife  being  neither  thrust  so  deep  as  to  wound  the  posterior 
part,  nor  turned  laterally.  As  soon  as  the  trachea  is  opened,  the  tube 
should  be  introduced;  and  this  step  of  the  operation  is  greatly  facili- 
tated by  holding  the  trachea  well  up  and  drawing  it  forward  with  the 
hook.     When  the  tube  is  fairly  in,  the  hook  must  be  withdrawn. 

Comparison  of  Tracheotomy  and  Laryngotomy On  com- 
paring tracheotomy,  as  ordinarily  performed,  with  laryngotomy,  I  think 
there  can  be  little  doubt  that  the  Surgeon  should  give  the  preference,  in 
all  cases  where  it  is  practicable,  to  the  latter  operation,  on  account  of 
its  greater  simplicity,  safety,  and  rapidity.  In  all  cases  in  which  the 
obstruction  to  respiration  is  produced  by  inflammatory  effusion  into  the 
submucous  areolar  tissue,  whether  dependent  upon  idiopathic  or  erysipe- 
latous larjmgitis,  oedema  glottidis,  or  ciironic  disease  of  the  larynx,  or 
upon  the  irritation  and  inflammation  excited  by  swallowing  boilino- 
water  or  the  stronger  acids,  the  swelling,  for  reasons  that  have  already 
been  mentioned,  never  extends  below  the  true  vocal  cords ;  hence 
an  opening  into  the  crico-thyroid  membrane  will  always  be  below  the 
seat  of  obstruction.  An  objection,  it  is  true,  has  been  urged  to  laryn- 
gotomy in  these  cases,  that  it  does  not  allow  the  patient  to  wear  a  tube 
without  much  irritation  being  induced.  This,  however,  I  have  not  found 
to  be  the  case  in  my  practice.  I  have  had  patients  who  have  worn  silver 
tubes  in  this  situation  a  considerable  number  of  j'ears,  in  one  case  as 
many  as  twelve,  and  in  whom  no  special  irritation  has  been  occasioned 
by  them.  When  the  windpipe  requires  to  be  opened  for  the  extraction 
of  a  foreign  body,  ti'aclieotomy  should  be  performed  in  preference  to 
laryngotomy,  as  the  latter  operation  does  not  admit  of  sufficient  space 
for  its  expulsion  or  extraction.  In  children  the  larynx  is  so  little  de- 
veloped, that  tracheotomy  becomes  necessary. 

In  m}^  opinion,  laryngotomy  is  the  operation  that  should,  in  cases 
such  as  above  mentioned,  be  preferred  in  the  adult ;  and  this  opinion  is 
based  on  the  following  reasons. 

1.  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  seat  of 
obstruction,  there  can  be  no  necessity  to  make  an  aperture  furtiier  from 
the  seat  of  disease.  In  laryngitis,  whether  that  aflfection  assume  the 
acute  or  the  chronic  character,  the  obstruction  to  breathing  is  in  a  great 
measure  mechanical,  and  depends  upon  the  infiltration  of  tlie  submucous 
areolar  tissue  of  the  laiynx,  and  partly  of  the  large  plane  of  tliis  tissue, 
which  lies  behind  the  box  of  the  larynx,  and  which,  by  expanding,  as  it 
were,  into  the  pharynx,  obstructs  deglutition,  and  afterwards,  by  the 
extension  of  this  swelling  and  infiltration  to  the  lips  of  the  glottis  and 
the  interior  of  the  larynx,  causes  an  impediment  to  the  entrance  of  air 
into  the  bronchi.  But,  as  has  been  pointed  out  by  by  Prescott  Hewett, 
this  submucous  areolar  tissue  terminates  at  the  true  vocal  cords,  where 
the  mucous  membrane  becomes  directly  applied  to  the  subjacent  fibrous 
structures;  the  swelling  and  consequent  mechanical  im[)ediment  are 
hence  confined  to  the  limits  of  the  thyroid  cartilage,  and  any  opening 
made  below  this  will  clear  the  lowest  limit  of  the  disease,  which  is  always 
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accurately  and  almost  matliematieally  bounded  below  bj^  the  vocal  cords. 
Hence  an  aperture  in  the  crico-thyroid  membrane  is  quite  as  effectual  as 
one  in  the  trachea. 

2.  Laryngotomy  is  a  far  safer  operation  than  tracheotomy.  On  this 
point  I  need  scarcely  dwell ;  a  glance  at  the  anatoni}'  of  the  parts  con- 
cerned will  be  sufficient  to  establish  it.  The  crico-tliyroid  membrane  is 
nearly  subcutaneous,  and  no  parts  of  importance  can  be  wounded  in 
opening  it,  if  we  except  the  small  crico-thyroid  artery  wliich  crosses  it, 
and  which  might  be  cut  across,  but  from  wliich  I  have  never  seen  any 
trouble  arise.  The  trachea,  on  tlie  contrary,  is  not  onh^  deeply  seated, 
but  covered  by  a  large  plexus  of  blood-vessels,  which,  when  rendered 
turgid  by  the  asphyxiated  condition  that  exists  when  an  operation  is 
required,  pours  out  a  large  quantity  of  dark  blood,  and  thus  seriously 
embarrasses  and  delays  the  Surgeon  at  a  time  when  the  life  of  the  patient 
depends  on  the  speedy  admission  of  air  to  his  lungs. 

3.  Laryngotomy  can  be  much  more  quickly  performed  than  trache- 
otomy. This  I  look  upon  as  an  inestimable  advantage  in  many  of  the 
cases  requiring  operation  ;  a  few  seconds  more  or  less  being  sufficient 
to  turn  the  balance  either  in  favor  of  life  or  of  death.  The  rapidity  with 
which  lar3'ngeal  obstruction — partly  mechanical  and  partly  from  spasm 
— sets  in,  is  sometimes  so  great,  more  particnlarl3'  when  an  acute  inflam- 
mation supervenes  on  chronic  disease  of  the  larjnix,  that  life  may  be 
extinguished  before  the  Surgeon  has  time  to  open  the  windpipe,  if  he 
endeavored  to  do  so  by  tracheotomy.  In  extreme  cases,  as  where  the 
lungs  have  become  slowly  engorged,  the  action  of  the  heart  is  already 
enfeebled,  and  a  sudden  spasm  occurring  at  the  glottis,  will  at  once 
place  the  patient  beyond  recover}^  But  even  though  life  appear  for 
die  moment  extinct,  it  is  the  imperative  duty  of  the  Surgeon  to  open 
the  air-passage  as  speedily  as  possible,  and  to  endeavor,  by  means  of 
artificial  res))iration,  to  recall  the  flickering  spark  ;  and  it  is  impossible 
to  experience  a  greater  satisfaction  in  the  exercise  of  our  profession,  or 
to  witness  a  greater  triumph  of  art,  than  in  thus  snatching  a  patient  out 
of  the  very  jaws  of  death. 

Laryngotomy  should,  therefore,  be  practised  on  the  adult  in  im- 
pending asphyxia  from  the  following  causes: — 1.  Acute  laryngitis;  2. 
Erysipelatous  laryngitis — oedema  glottidis  ;  3.  Chronic  ulceration  and 
disease  of  the  larynx ;  4.  Scald  of  the  pharynx,  &c.,  from  swallowing 
corrosive  liquids ;  5.  Spasm  from  pressure  on  the  recurrent  laryngeal 
nerve;  6.  Diphtheritic  exudation. 

Tracheotomy  should,  as  a  general  rule,  be  preferred  in  children, 
and  should  be  performed  on  them  for  obstruction  to  respiration  from — 
1.  Croupy  exudation;  2.  Diptheritic  eff"usion ;  3.  Swallowing  boiling 
water;  4.  Foreign  bodies  in  the  air-passage  of  adult  as  well  as  child;  5. 
Impaction  of  food,  &c.,  in  the  pharynx. 

Trachea-tubes  should  be  of  such  a  calibre  throughout  as  to  admit 
of  respiration  being  carried  on  through  them,  without  any  effort  on  the 
part  of  the  patient.  Many  of  those  that  are  to  be  met  with  in  the  instru- 
ment-makers' shops,  though  very  wide  at  the  mouth,  are  far  too  narrow 
and  contracted  at  the  lower  aperture  to  allow  a  free  and  unimpeded  pas- 
sage for  the  air  of  respiration,  being  made  very  conical  in  order  to  admit 
of  easy  introduction,  and  to  occlude  cora{)letely  tlie  opening  in  the  wind- 
pipe, so  as  to  prevent  the  entry  of  any  blood  by  the  side  of  the  tulie. 
The  disadvantage  attending  this  mode  of  construction  may  in  a  great 
degree  be  remedied,  by  having  a  longitudinal  opening  like  the  large  eye 
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of  a  catheter  cut  in  the  side  of  the  tube,  immediately  above  the  inferior 
aperture. 

One  great  difficult}' wliich  the  Surgeon  has  to  meet  in  cases  of  trache- 
otomjr  or  laryngotomy,  is  to  keep  tlie  tube  from  being  clogged  and  ob- 
structed by  mucus.  It  is  usual!}'  stated  that  the  tube  may  be  kept  clear 
b}'  the  occasional  introduction  of  a  feather,  or  a  piece  of  sponge  fixed  to 
a  stick,  or  a  bit  of  lint  wrapped  round  a  probe.  In  this  way  it  is  true 
that  the  frothy  or  spumous  mucus  that  collects  in  the  tube  may  be  readily 
enough  cleared  away  ;  but  tliis  simple  means  will  in  very  many  cases  be 
founcl  to  be  quite  ineffectual  in  removing  another  kind  of  mucus  that  in 
certain  conditions  rapidly  accumulates  to  a  considerable  extent  within 
the  tube.  On  examining  a  trachea-tube  that  has  been  worn  for  but  a  few 
hours,  it  will  be  found  that  its  interior  becomes  gradually  lined  by  a 
coating  of  dry,  gummy,  and  very  tenacious  mucus,  which  is  so  firmly 
adherent  to  the  metal  as  to  render  it  necessary,  before  the  tube  can  be 
proi)erly  cleaned,  to  detach  this  lining  by  means  of  a  pen-knife  or  pointed 
probe  ;  or,  what  is  better,  bj'  pouring  boiling  water  through  the  tube. 
This  tenacious  mucus,  collecting  in  largest  quantity  at  the  inferior  aper- 
ture, and  at  the  curve  of  the  trachea-tube,  may  block  up  its  calibre  to  a 
very  great  and  dangerous  extent,  whilst  the  mouth  of  the  tube  appears 
to  be  perfectly  pervious  and  free;  though  feathers  and  pieces  of  stick 
armed  with  sponge  or  lint  have  been  intrc^duced  from  time  to  time,  these, 
passing  over  tliis  dry  mucus,  are  quite  unable  to  detach  it  from  the  side 
of  the  tube,  and  merely  bring  away  the  sputa  and  more  frothy  mucus. 

Obre  devised  a  verv  simple  means  to  remedy  tliis  inconvenience.  It 
consists  in  the  trachea-tube  being  made  of  uniform  calibre  throughout, 
and  having  an  interior  tube  accurately  fitted  to  it,  and  projectingabout 
one-eighth  of  an  inch  beyond  tlie  lower  extremity  of  the  outer  tube.  It 
is  in  the  projection  of  the  internal  tube  be3'ond  the  lower  end  of  the  ex- 
ternal one  that  the  great  utility  of  this  contrivance  consists.  If  the  two 
tubes  be  of  the  same  length,  or  still  more,  if  the  innermost  tube  be  the 
shorter,  a  plug  of  mucus  ma}'  be  left  at  the  end  of  the  outer  cannula,  on 
the  withdrawal  of  the  inner  tube.  But  if  this  be  tlie  longer  of  the  two, 
the  end  of  the  outer  tube  will  be  effectually  cleared  every  time  it  is  witli- 
drawn,  wiiicli  mny  be  done  as  often  as  any  mucus  collects,  without  in 
the  slightest  degree  disturbing  the  patient.     The  two  tubes  are  fixed  by 


Fii'.  653. — Trachea-tube,  Side  view. 


Fig.  654. — Trachea-tube, 
Front  view. 


Fig.  655. — Laryn- 
geal Tube. 


means  of  a  button,  attached  to  the  edge  of  the  outer  one  (Figs.  653,  654). 
The  bivalve  trachea-tube  (Figs.  650,  651)  is  constructed  on  the  same 
princi|)le,  the  inner  tube  being  longer  than  the  outer ;  and  it  possesses 
the  additional  advantage  of  being  readily  removed  for  the  purposes  of 
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cleaning,  find  as  easily  replaced.  When  used  for  lar^nigotomy,  the  tube 
may  conveniently  be  curved  on  the  flat  (Fig.  655) ;  tlie  longest  diameter 
being  lateral  instead  of  antero-posterior,  thus  being  adapted  to  the  form 
of  the  aperture  in  the  crico-thyroid  membrane. 

It  sometimes  happens  that,  in  consequence  of  the  tube  becoming  de- 
tached from  the  shield,  it  slips  into  the  trachea,  where  it  acts  as  a 
foreign  body.  Cases  of  this  kind  have  been  related  by  Walters  of  Rei- 
gate,  and  by  J.  W.  Ogle  of  St.  George's  Hospital.  The  removal  of  the 
tubes  was  effected  by  means  of  tracheotomy.  For  the  prevention  of 
such  an  accident,  it  has  been  suggested  that  the  trachea-tube  should  be 
formed  in  one  piece,  instead  of  in  two  pieces  soldered  together. 

When  a  trachea-tube  has  been  worn  for  any  length  of  time,  it  will 
almost  always  be  found  that  ulceration  has  taken  place  in  the  trachea 
at  some  point  as  the  result  of  pressui-e.  The  discharge  from  this  ulcer- 
ating surface,  and  the  increased  secretion  caused  by  the  accompanying 
irritation,  add  greatly  to  the  difficulty  experienced  in  keeping  the  tube 
from  becoming  choked.  To  overcome  these  difficulties,  Morrant  Baker, 
of  St.  Bartholomew's  Hospital,  has  employed  a  tube  made  of  India- 
rubber,  such  as  is  used  in  the  manufacture  of  the  India-rubber  catheter. 
It  has  sufficient  rigidity  to  prevent  its  collapsing,  but  not  sufficient  to 
give  rise  to  irritation  or  to  cause  ulceration.  It  is  to  be  introduced 
after  the  first  twenty-four  hours,  a  silver  tube  being  used  till  then.  The 
tube  is  single,  but  the  ease  with  which  it  can  be  removed  and  re-intro- 
duced is  so  great,  that  there  is  no  difficulty  in  keeping  it  clean  ;  in  fact 
the  irritation  produced  in  so  doing  is  said  to  be  less  than  that  caused 
by  the  removal  of  the  inner  tube  of  any  ordinary  double  trachea-tube. 
Mr.  Baker  has  found,  from  experience  in  a  considerable  number  of  cases, 
that  it  is  worn  with  much  greater  comfort  to  the  patient  than  a  rigid 
tube. 

Trendelenburg's  Operation. — An  ingenious  and  useful  applica- 
tion and  modification  of  tracheotomy  has  been  devised  by  Trendelen- 
burg and  adopted  by  Langenbeck,  in  cases  of  operation  about  the  jaws, 
palate,  and  pharynx,  in  which  danger  might  arise  from  the  inspiration 
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Fig.  6.56. — Trendelenburg's  Trachea-Tampon. 

1.  The  Trachea-tube  and  Collar  slightly  inflated.  2.  The  Inhaling  Funnel. 

3.  The  Inflating  Bottle  attached  to  the  Collar  on  Trachea-tube. 

of  blood  into  the  air-passage.     The  entrance  of  blood  into  the  air-tube 
during  these  operations  is  dangerous,  both  directly,  by  the  risk  of  suffo- 
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cation  ;  and  also  indirectly,  by  the  blood  finding  its  way  into  the  air- 
cells,  there  coagulating,  and  thus  disposing  to  bronchitis  or  pneumonia, 
a  danger  that  is  great!}'  increased  by  the  inlialation  of  the  breath  loaded 
with  septic  influences  I'roni  the  suppurating  and  sloughy  surfaces  of  the 
wound.  With  the  view  of  obviating  these  dangers,  Trendelenl)urg  pro- 
poses the  following  operation.  The  patient  having  been  placed  under 
tlie  influence  of  chloroform,  traclieotomy  is  performed  in  the  usual  way 
above  the  thyroid  body.  A  trachea-tube  fitted  with  a  hollow  India- 
rubber  collar  (Fig.  656,  1)  is  then  introduced,  and  the  inhalation  of  the 
anesthetic  vapor  carried  on  tli rough  it  by  attaching,  by  means  of  an 
India-rubber  tube,  a  funnel  containing  a  sponge  (Fig.  656,  2).  When 
the  Surgeon  is  about  to  commence  his  operation,  the  collar  is  inflated 
by  means  of  the  India-rubber  ball  attached  (Fig.  656,  3) ;  the  effect 
being  to  close  the  larynx  above  tlie  tube,  and  thus  to  cut  off'  all  possi- 
bility of  blood  finding  its  way  down  the  larynx  into  the  bronchi  and 
air-cells.  After  the  operation  is  completed,  the  "  trachea  tampon"  is 
removed,  and  an  ordinary  tracliea-tube  is  substituted  and  retained  as 
long  as  it  may  be  thought  necessary. 

TAPPING  THE  CHEST. 

Tapping  the  Pleural  Cavity. —  The  operation  of  Tapping  the 
Pleural  Cavity  is  required  in  cases  of  hydrothorax,  empyema,  and 
hsemothorax.  The  point  of  selection  is  a  spot  in  tlie  fifth  intercostal 
space  on  the  lateral  median  line.  This  point  is  crossed  by  a  line  drawn 
horizontallj'  round  the  body  from  the  nipple  to  the  spine.  'J'he  chest- 
wall  is  here  thinner  than  elsewhere,  and  the  trochar  at  once  perforates 
the  intercostal  muscles. 

The  operation  may  be  done  by  an  ordinary  trochar.  But  as  it  is  of 
great  importance  in  cases  of  hydrothorax  to  exclude  the  air  from  the 
pleural  sac,  it  is  usual  to  employ  a  trochar  so  constructed  as  to  accom- 
plish this  end.     The  Piston-trochar  (Fig.  65Y),  or  the  one  represented 


Fig.  657.— Piston-Trochar  for  Tappiag  the  Chest. 

below  (Fig.  658),  may  be  employed.  Whichever  instrument  is  used,  the 
operation  should  be  done  as  follows.  The  skin  having  been  punctured 
by  a  scalpel,  tUe  point  of  the  trochar  is  slipped  over  the  upper  margin  of 
the  sixth  rib  into  the  middle  of  the  fifth  intercostal  space,  and  thrust 
sharply  and  firmly  into  the  pleural  sac,  so  as  to  make  sure  of  penetrating 
the  thickened  pleura  and  any  layers  of  false  membrane  which,  if  the 
instrument  were  pushed  slowly  on,  might  be  thrust  before  it  (Fig.  658;. 
If  the  ''  piston-trochar"  (Fig.  657)  be  used,  the  tap  should  be  closed 
as  the  stylet  is  withdrawn,  and  an  India-rubber  tube  attached  to  the  end 
of  the  cannula.  The  tap  being  then  opened,  the  fluid  flows  along  this 
into  a  jar  containing  water.  Or  the  Suvtion-trochar  may  be  used  (Fig. 
658),  the  chest  fluid  being  allowed  to  run  off  by  the  elastic  tube,  the  end 
of  which  is  immersed  in  water. 
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A  third  method  of  tapping  the  chest  is  by  means  of  the  Aspirator 
(Fig.  659).     The  air  having  been  exhausted  from  the  bottle  and  tlie 


Fig.  65S. — Tapping  tlie  Chest  by  the  Suction-Trochar. 


Fig.  659. — Tapping  the  Chest  hy  the  Aspirator. 
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stop-cock  closed,  the  chest  is  tapped  in  the  usual  situation  witli  the 
aspirator-troehar ;  and  the  cock  on  its  side  being  turned  on,  the  fluid 
rushes  into  the  exiiausted  bottle  to  fill  up  the  vacuum.  The  quantity 
drawn  off  is  often  very  great,  several  pints  from  tlie  adult  ;  and  even  in 
children  tlie  amount  of  fluid  ma}'  be  immense. 

The  original  aspirator,  as  invented  by  Dieulafoy,  slightly  modified, 
also  answers  the  purpose  very  well.  It  has  the  advantage  of  being  con- 
verted into  a  syphon,  by  wliich  the  force  applied  can  be  much  more 
readil}^  moderated.  The  forcible  expansion  of  the  lung,  caused  by  con- 
necting the  pleura  with  so  large  a  vacuum  as  is  represented  in  Fig.  G59, 
might  sometimes  be  accompanied  by  danger,  especially  in  cases  in  which 
the  pleurisy  is  the  result  of  injury,  with  perhaps  wound,  of  the  lung. 
Tlie  forcible  expansion  under  these  circumstances  might  give  rise  to 
haemorrhage.  One  sto[)-cock,  c,  as  represented  in  the  drawing  (Fig. 
660),  closes  both  tubes.     The  piston  a  being  willidrawn,  and  a  vacuum 


Fig.  6B0. — Aspirator  convertible  into  a  Syphon. 
A.  Brass  syringe.     B.  Glass  at  lower  end.     c.  Stop-cock,  putting  the  syringe  into  connection  either 
•with  the  discharge  pipe  or  the  needle,     d.  Needle,     e.  Small  cock,  opening  into  a  side  tube,  to 
he  used  as  a  syphon  if  required. 

SO  produced,  the  cock  c  is  turned  so  that  it  is  parallel  to  the  syringe, 
and  the  vacuum  is  tiius  put  in  connection  with  the  needle  P.  While 
doing  this,  the  small  cock  at  E  must  be  closed.  If  it  be  determined  to 
use  the  apparatus  as  a  syphon,  tlie  cock  E  must  be  opened,  and  the 
handle  of  the  piston  forced  down  so  as  to  fill  a  long  tube  passing  down- 
wards from  E.  The  cock  c  now  being  turned  off,  the  fluid  will  continue 
to  flow.  I  have  removed  from  40  to  50  ounces  from  the  chest  of  a  child 
four  years  of  age,  and  from  the  adult  as  much  as  90  ounces.  After  the 
■withdrawal  of  the  cannula  the  puncture  is  closed  by  a  pad  of  lint,  strap- 
ping, and  bandage,  and  will,  if  the  fluid  have  been  serous,  usually  readily 
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unite.  After  tapping,  either  the  lung  will  expand  and  fill  up  the  cavity 
previously  occupied  by  the  fluid  ;  or,  if  adhesions  prevent  this,  tlie  tho- 
racic parietes  will  gradually  collapse. 

If  the  accumulation  be  an  empyema,  a  free  incision  should  be  made 
into  the  pleural  sac,  or  a  large  tvochar  used,  and  the  cannula  or  an  elastic 
tube  may  be  left  in  the  chest,  and  the  pus  drawn  off,  or  removed  as  it 
re-accumulates;  or  a  gum  catheter  or  drainage  tul)e  may  be  left  in,  and 
the  pus  allowed  to  drain  off  as  fast  as  secreted.  Sliould  air  have  got 
admission  into  the  empyematous  pleura,  it  will  be  necessary  to  make  the 
opening  free,  so  as  to  secure  a  ready  exit  for  the  fluid,  lest  putrefactive 
changes  ensue  in  it.  In  hydrothorax,  however,  it  is  of  great  consequence 
to  prevent  the  entrance  of  air;  and  here  every  precaution  to  this  end 
should  be  taken. 

Drainage-Tubes. — Goodfellow  and  De  Morgan  have  advantageously 
adopted  the  use  of  Chassaignac's  drainage-tubes  in  the  treatment  of 
empyema,  with  the  view  of  preventing  the  accumulation  of  pus,  its  fetid 
decomposition,  and  consequent  irritative  fever,  and  of  allowing  the 
gradual  expansion  of  the  previously  compressed  lung,  or  collapse  of  the 
chest-wall. 

The  mode  of  introducing  the  drainage-tubes  into  the  pleural  sac, 
adopted  by  De  Morgan,  is  the  following.  A  puncture  with  a  trochar 
having  been  made  in  the  usual  situation  between  the  fifth  and  sixth  ril)s, 
a  long  iron  probe,  slightly  bent,  is  passed  through  this  opening,  and 
puslied  downwards  and  backwards.  It  is  then  made  to  press  against  the 
thoracic  wall  at  its  lower  and  posterior  part ;  and,  being  felt  through  the 
intercostal  space,  it  is  cut  down  upon,  and  its  end  exposed.  A  silk  thread 
carrj-ing  the  drainage-tube  is  now  passed  through  the  eye  of  the  probe  ; 
and  as  this  is  drawn  out  at  the  lower  opening,  the  thread  and  tube  neces- 
sarily follow.  The  ends  of  the  tube  projecting  from  the  opposite  open- 
ings are  then  tied  together,  leaving  the  body  of  the  tube  in  the  pleural 
sac.  The  pus  drops  out  as  it  forms;  and  thus  the  chest  is  kept  empty 
b}^  drainage  through  the  tube  and  the  lower  counter-opening. 

Tapping  the  Pericardium. — In  hydrops  pericardii,  attended  with 
imminent  danger  of  immediate  death,  it  may  be  necessary  to  tap  the 
pericardiuni.  This  may  most  safely  be  done  by  making  an  incision 
about  half  an  inch  in  length  through  the  skin  and  areolar  tissue  in  the 
fifth  intercostal  space,  in  the  cardiac  region,  and  then  slowly  and  care- 
fully introducing  a  fine  trochar  at  that  point  where  percussion  and  aus- 
cultation have  indicated  tlie  greatest  amount  of  fluid.  The  trochar  should 
be  passed  obliquely';  and,  as  soon  as  it  appears  to  have  entered  the 
pericardium,  the  stylet  should  be  sheathed  and  the  cannula  pushed  for- 
wards until  the  serum  escapes. 

The  operation  is,  however,  much  more  safely  done  with  the  aspirator. 
From  experiments  made  on  the  dead  body,  Dieulafoy  concludes  tliat  the 
operation  may  be  performed  in  the  fourth  or  fifth  interspace,  the  fifth 
being  perhaps  preferable,  as  it  is  nearer  tlie  apex  of  the  heart  and  cor- 
responds with  a  more  dependent  situation  of  the  fluid.  The  puncture 
may  be  made  from  2  to  2^  inches  from  the  left  margin  of  the  sternum. 
The  s[)ot  having  been  selected  should  be  marked  with  ink.  If  the  patient 
be  anasarcous,  the  interspace  must  be  determined  by  carefully  pressing 
away  the  oedema.  The  needle  to  be  employed  should  vary  with  the  case. 
If  the  diagnosis  be  certain,  No.  2  (one  millimetre,  or  roughly  ^K  inch  in 
diameter),  should  be  used  ;  but  if  the  diagnosis  be  uncertain.  No.  1,  half 
this  size,  should  be  chosen,  as  with  this  needle,  it  is  said,  the  heart  may 
be  punctured  with  impunity.     The  best  form  of  aspirator  to  use  is  one 
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such  as  is  represented  in  Fi^.  660,  as  needles  of  such  small  size  are  apt 
to  be  plugged  with  small  flakes  of  lympli,  and  if  such  an  accident  occur, 
the}'  may  be  cleared  again  by  reversing  the  syringe  and  forcing  a  small 
quantity  of  fluid  back  into  the  pericardium.  Before  using  the  aspirator, 
it  should  be  carefull}'  tested  with  some  carbolised  water  to  see  that  the 
needle  is  pervious,  and  the  whole  apparatus  in  working  order.  A  vacuum 
having  been  created  in  the  aspirator  by  drawing  back  and  fixing  the 
piston,  the  needle  is  to  be  inserted  at  the  spot  determined  on.  As  soon 
as  the  opening  at  the  point  of  the  needle  is  covered,  the  stop-cock  leading 
to  it  is  to  be  opened,  so  that  the  vacuum  extends  into  the  needle  ;  and 
"we  now  advance,  vacuum  in  hand,  in  search  of  the  efli'usion."  The 
needle  must  be  pushed  slowly  and  carefully  onwards  in  a  direction  up- 
wards and  inwards  till  the  fluid  appears  in  the  glass  tube  of  the  aspirator. 
The  moment  this  occurs  all  movement  of  the  needle  must  cease,  and  it 
must  be  held  steadily  as  long  as  tiie  fluid  continues  to  flow.  Any  un- 
necessary movement  may  scratch  and  injure  the  surface  of  the  heart. 
If  the  flow  cease  suddenly  as  if  from  some  obstruction,  a  little  fluid  may 
l)e  forced  back  as  above  stated  to  clear  the  needle.  After  withdrawing 
tlie  needle  no  dressing  is  required  to  the  minute  puncture.  Over  a  pint 
of  fluid  has  been  removed  by  this  means  at  one  operation.  In  inserting 
the  needle,  care  must  be  taken  not  to  force  it  through  a  costal  cartilage, 
or  a  small  plug  of  cartilage  may  be  cut  out  which  would  effectually  close 
its  canal. 


CHAPTER   LXI. 

DISEASES  OF   THE  BREAST. 

By  Disease  of  the  Breast  is  meant  an  affection  of  the  mammary 
region,  not  merely  of  the  mammar}'  gland.  These  diseases  may  occur  in 
the  male  as  well  as  in  the  female.  They  are  necessarily  most  frequent 
as  well  as  most  important  in  the  latter,  the  rudimentary  mammary  gland 
of  the  male  being  little  predisposed  to  such  affections  in  comparison  to 
the  highly  developed  and  active  organ  in  the  female. 

Diseases  of  the  breast,  when  the}'  occur  in  the  female,  are  of  much 
interest  to  the  Surgeon;  not  only  on  account  of  their  great  variety,  but 
from  the  difficulties  attending  their  diagnosis,  and  from  the  importance 
attaching  to  the  question  of  operative  interference  in  connection  with 
them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  fre- 
quently met  with  either  during  lactation,  when  the  functions  of  the  gland 
are  in  a  high  degree  of  development ;  or  towards  the  termination  of 
menstrual  life,  when  the  actions  of  the  organ  are  necessarily  influenced 
by  the  changes  that  are  taking  place  in  the  uterine  system.  But  there  is 
this  important  difference  between  the  diseases  at  these  different  periods 
of  life,  viz.,  that  in  the  young  they  are  of  a  simple,  in  the  older  woman 
frequently,  if  not  generally,  of  a  malignant  nature.  Just  before  or  at 
puberty,  the  breast  occasionally  becomes  the  seat  of  inflammation  and 
abscess  ;  in  all  probability  owing  to  changes  taking  place  in  it  in  connec- 
tion with  the  general  development  of  the  reproductive  system.     As  the 
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period  of  puberty  approaches,  the  breasts  often  swell,  become  hard, 
knotty,  and  somewhat  painful,  indicative  of  some  eommencino:  change  in 
the  generative  system.  In  other  cases  again,  a  precocious  hypertrophy 
may  take  place,  frequently  attended  with  severe  neuralgia  in  the  part. 
When  pul)erty  occurs,  tiie  breasts  naturally  enlarge,  and  often  become 
tender  ;  and  occasionally  one  nndergoes  a  certain  degree  of  liypertrophy, 
increasing  greatly  in  bulk  beyond  the  other.  These  various  changes, 
tiiough  exciting  alarm  in  females,  cannot  be  regarded  as  of  any  very 
serious  importance,  and  seldom  require  more  than  the  simplest  surgical 
treatment. 

ANOMALIES  OF  DEVELOPMENT. 

The  mammary  gland  is  subject  to  certain  anomalies  as  to  development. 
Thus,  in  some  instances  it  has  been  found  to  be  altogether  wanting.  Sir 
A.  Cooper  and  Froriep  both  relate  instances  in  which  the  organ  was  not 
developed,  and  in  which  the  ovaries  were  also  deficient.  A  more  re- 
markable anomaly  consists  in  the  development  of  a  number  of  Super- 
numerary Breasts.  Birkett  has  collected  fourteen  reported  cases,  in 
which  there  were  more  than  two  breasts;  most  frequently  there  is  but 
one  supernumerary  gland,  sometimes  two;  and  occasionally,  though 
very  rarely,  three  have  been  met  with,  constituting  quintuple  mammae. 
Supernumerary  Nipples  have  likewise  been  found  to  occur;  two  to 
each  breast  have  been  met  with,  each  communicating  with  the  gland, 
and  passing  milk.  Most  frequentl}^  the  supernumerary  breast  is  situated 
somewhere  in  the  neighborhood  of  the  normal  gland,  as  on  the  anterior 
part  of  the  tliorax ;  and  where  four  are  developed,  they  have  been  found 
placed  in  two  parallel  rows,  one  above  the  other.  Occasionally  they 
have  been  met  with  in  very  strange  situations  ;  thus  tliey  have  been 
seen  on  the  outer  part  of  the  thigh,  in  the  grf)in,  and  on  the  back;  and 
children  are  even  said  to  have  been  suckled  by  these  abnormal  breasts. 

NEURALGIA. 

Neuralgia  of  the  Breast  occasionallj'  occurs  to  so  severe  a  degree 
as  to  constitute  a  positive  disease,  either  in  girls  or  at  a  more  advanced 
period  of  life,  when  it  not  unfrequently  complicates  other  more  serious 
affections  of  this  organ.  It  is  especiall}'  apt  to  occur  in  young,  delicate, 
unmarried  females  of  the  hysterical  temperament,  though  it  is  often  met 
with  in  strong  ruddy-looking  women,  who  are  perhaps  subject  to  neui'al- 
gic  pains  in  the  back,  and  in  other  situations.  Most  commonly  the 
catamenia  will  be  found  to  be  irregular;  and  uterine  congestion,  inflam- 
mation, or  ulceration,  will  be  discovered  on  examination  ;  indeed,  I  have 
scarcely  ever  failed  to  detect  one  or  other  of  these  conditions  in  the 
uterus  in  cases  of  neuralgic  l)reast. 

Symploma. — in  neuralgia  of  the  breast,  the  mammary  gland  ma}'  be 
of  its  normal  size  and  consistence  ;  but  in  some  instances  the  whole  of 
it  is  more  or  less  indurated  and  hypertrophied.  There  are  always  ranch 
general  pain  and  aching,  deeply  in  its  substance,  with  cutaneous  tender- 
ness of  its  surface,  and  lancinating  or  radiating  sensations  that  extend 
into  the  axilla  and  down  the  arm.  These  painful  sensations  are  com- 
monly increased  before  the  menstrual  period,  and  not  unfrequently 
alternate  in  the  two  breasts. 

Diagnosis. — The  diagnosis  of  this  affection  from  more  serious  mam- 
mary disease  may  usually  be  effected  by  attending  to  the  superficial  and 
radiating  character  of  the  pain,  to  the  temperament  of  the  woman  in 
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whom  it  occurs,  to  its  shil'ting  seat,  and  to  the  absence  of  any  positive 
signs  of  disease  in  the  breast. 

Treatment. — The  treatment  consists  especiall}' in  attention  to  the  con- 
dition of  tlie  nterine  organs  ;  unless  this  !)e  done  in  a  proper  way,  the 
disease  will  prove  to  be  excessively  rebellious  and  troublesome  to  man- 
age. By  using  the  speculum,  however,  wiien  necessary,  and  removing 
by  proper  remedies  any  uterine  irritation  fliat  may  be  foimd,  this  affec- 
tion will  be  subdued  with  far  greater  readiness  than  by  any  local  plan  of 
treatment.  At  the  same  time,  antihysterical  constitutional  remedies 
ma}^  be  employed;  the  preparations  of  iron  administered,  when  neces- 
sary ;  and  the  local  pain  relieved  by  the  application  of  belladonna  and 
opiate  plasters,  or  by  hypodermic  injections  of  morphia. 


HYPERTROPHY. 

Simple  Hypertrophy  op  the  Breast  is  not  unfrequently  associated 
with  very  severe  neuralgia  of  the  organ.  An  increase  of  size,  such  as 
naturally  takes  place  during  pregnancy,  between  the  fourth  and  ninth 
months,  will  occasionally  comment-e  at 
puberty,  and  go  on  until  tiie  organ 
attains  an  enormous  bulk,  as  in  Fig. 
661,  which  represents  the  breast  of  a 
A'^ery  thin  girl  of  fifteen,  vvho  was  under 
my  care  for  this  condition.  In  some 
cases  the  breast  has  been  found  after 
death  to  weigh  as  much  as  twenty 
pounds  ;  and  after  removal,  a  breast  of 
this  kind,  taken  from  a  young  woman 
under  thirt}-,  has  weighed  no  less  than 
twelve  pounds,  being  entirely  com- 
posed of  its  normal  tissues,  greatly 
hypertrophied.  In  these  cases  of  hy- 
pertrophy both  breasts  are  usually 
affected,  though  one  is  commonly  more 
so  than  theotlier.  When  first  this  mor- 
bid condition  commences,  the  breast 
preserves  its  usual  shape,  though  it  is 
increased  in  bulk;  but  as  it  enlarges 
it  gradually  projects  forwards, drawing 
down  the  skin  of  the  shoulders,  of  the 
side  of  tlie  chest,  and  even  of  the  back, 
and  hanging  downwards,  until,  as  in  a 
case  mentioned  by  Berard,  it  has  been 
known  to  reach  to  the  knees. 

Treatment. — The  treatment  of  this 
affection  is  very  unsatisfactory.  The 
general  health  must  be  attended  to, 
and  an  endeavor  may  be  m^ade  to  ex- 
cite lactation,  and  thus  to  unload  tlie  vessels  of  the  breast  by  the 
employment  of  galactagogue  remedies.  Amputation  of  the  organ  shouhl 
not  be  performed  in  tliese  cases,  unless  the  growth  attain  so  great  a  size 
as  to  render  life  a  burden.  Then  the  mass  may  be  extirpated  with  little 
trouble  or  danger. 

Lobular  Hypertrophy  of  the  Breast  has  been  described  by  Sir  A. 
Cooper   as  occurring   chiefly   in   unmarried  women   between   thirty  and 


Fig.  661. — Simple  Hypertrophy  of  Breast  iu 
a  Girl  fifteeu  years  old. 
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fort}'-  years  of  age.  It  appears  on  manipulation  to  be  composerl  of 
several  solid  but  movable  masses,  which  after  a  time  begin  to  diminish 
in  size,  until  the  breast  at  last  atrophies,  and  is  in  a  great  measure 
absorbed.  It  would  appear  to  l)e  rather  a  species  of  the  chronic  mam- 
mary tumor  than  a  pure  hypertroj^hy. 

ABNORMAL  CONDITIONS  OF  THE  LACTEAL  SECRETION. 

The  lacteal  secretion  is  occasionally  the  cause  of  abnormal  conditions 
in  the  breast.  Thus  the  milk  may  appear  at  unusual  times,  a  twelve- 
month, for  instance,  after  weaning  ;  it  has  occasionally  been  known  to  be 
secreted  in  children,  and  in  some  remarkable  instances  in  boys  and  men. 
In  otlier  instances  again,  after  parturition,  there  is  a  total  Absence  of 
Milk,  either  owing  to  want  of  development  in  the  gland,  or  to  debility 
on  tlie  part  of  the  motlier.  The  opposite  condition  will  occasionally 
occur,  and  an  Excessive  Flew  of  Milk  may  continue,  especiallj'  in 
hysterical  females  long  after  the  child  has  been  weaned.  In  such  cases 
as  these,  the  galactorrhoea  may  be  checked  by  the  application  of  the 
extract  of  belladonna  to  the  breast,  aided  by  the  employment  of  tonics, 
and  the  administration  of  acids. 

Lacteal  Tumor. — It  may  happen  during  lactation  that  one  of  the 
lactiferous  ducts  becomes  obstructed,  either  b}^  its  being  obliterated  by 
inflammation  or  occluded  by  the  deposit  in  it  of  a  small  concretion — a 
lactealcalculus.  In  either  case  the  walls  or  the  duct  may  be  expanded, 
so  that  at  last  it  constitutes  a  moderate-sized  cyst,  fluctuating  on  pres- 
sure, and  evidently'  containing  fluid-  In  some  cases,  the  lacteal  tumor 
has  been  known  to  attain  an  enormous  size.  Walpy  has  related  a  case 
in  which  he  drew  off  ten  pounds  of  milk  by  tapping  a  collection  of  this 
kind.  These  tumors  may  exist  for  a  considerable  time.  Dupuytren  re- 
cords an  instance  in  which  one  had  existed  for  ten  months,  and  Cooper 
one  of  a  year's  duration.  In  these  chronic  cases  the  milk  usuallj^  under- 
goes changes,  becoming  creamy,  thick,  and  oil}' ;  and  in  some  instances 
it  would  appear  to  leave  a  solid  residue  by  the  absorption  of  its  water}'- 
parts.  In  other  instances  the  milk  appears  as  if  diffused  through  the 
substance  of  the  gland  and  its  ducts,  constituting  a  spongy  semi-fluc- 
tuating tumor.  Yelpeau  has  pointed  out  that  these  lacteal  deposits 
undergo  a  series  of  changes,  somewhat  similar  to  those  that  take  place 
in  blood  that  has  been  extravasated  ;  becoming  absorbed  in  whole  or- 
part  in  some  instances,  in  others  remaining  fluid,  and  occasionally  be- 
coming encysted. 

Treatment. — In  these  cases,  the  readiest  mode  of  getting  rid  of  the 
tumor  is,  as  Sir  A.  Cooper  advises,  to  make  an  oblique  puncture  from 
tlie  nipple  towards  it,  by  means  of  a  trochar  and  cannula,  so  that  a  fistu- 
lous track  may  be  left,  along  which  the  milk  is  discharged,  and  thus  got 
rid  of:  the  child  being  at  the  same  time  weaned,  so  that  the  secretion 
may  cease. 

In  some  cases  after  weaning,  the  milk  may  be  diffused  into  the  sub- 
stance of  the  gland,  or  collected  into  masses  of  curd,  forming  hard 
nodules,  which  give  a  good  deal  of  trouble,  and  ma}'  eventually  lead  to 
some  of  the  forms  of  inflammation  that  will  immediately  be  described; 
these  swellings  are  usually  best  removed  by  frictions  with  somewhat 
stimulating  embrocations,  such  as  camphorated  oil,  by  which  their  ab- 
sorption is  promoted. 


INFLAMMATION    OF    THE    BREAST.  559 


INFLAMMATION  OF  THE  BREAST. 

Inflammation  of  the  Breast  may  take  place  at  an}-  period  of  life. 
In  childhood  it  occurs  as  the  result  of  accidental  causes,  just  before  or 
at  puberty,  in  boys  as  well  as  in  girls,  as  a  consequence  of  the  general  de- ' 
velopinent  of  the  organs  of  rejiroduction.  But  far  more  frequently  it  is 
the  direct  result  of  the  exalted  action  taking  place  in  the  gland  during 
lactation,  wliich,  in  feel)le  and  anaemic  women,  runs  beyond  tlie  bounds 
of  a  normal  standard.  It  is  commonly  met  with  during  the  first  month 
or  two  after  the  birth  of  the  child,  and  seldom  occurs  during  weaning, 
but  majr,  as  Nunn  has  shown,  be  the  consequence  of  unduly  |)rolonged 
suckling,  and  tluis  appear  at  a  later  period — the  tenth  or  eleventh  month. 
It  is  most  frequently  met  with  in  weakly  anfemi(;  women.  The  inflam- 
mation may  affect  any  one  of  tlie  constituents  of  which  tlie  breast  is  com- 
posed, and  may  be  limited  to  this;  thus  it  may  take  place  in  the  nipple; 
in  the  subcutaneous  areolar  tissue  lying  between  the  skin  and  the  gland; 
in  the  gland  itself;  or  in  that  extensive  plane  of  areolar  membrane  upon 
whicii  the  gland  rests,  and  whicli  intervenes  between  it  and  the  pectoral 
muscle  But,  although  the  inflammation  commonlj'  aff'ects  these  different 
parts,  in  many  cases  the  whole  of  the  breast  appears  to  be  affected,  and 
no  distinct  implication  of  any  special  tissue  can  be  made  out. 

Inflammation  of  the  Nipple  and  Areola When  the  nipple 

and  areola  are  inflamed,  these  parts  become  conical,  red,  and  swollen, 
"with  much  pain,  owing  to  the  densit}''  of  the  subcutaneous  tissue  in  this 
situation.  This  affection,  "  the  cracked  nipple"  of  nurses,  usually  occurs 
at  an  early  period  of  lactation  in  delicate  women,  and  especially'  with  the 
first  child.  It  commences  in  the  follicles  of  the  part,  being  accompanied 
by  superficial  ulceration,  abrasion,  fissure,  and  cracks,  with  oozing  of  a 
small  quantity  of  thin  sero-puriform  fluid,  great  pain  during  suckling — 
so  great,  indeed,  as  to  prevent  the  proper  continuance  of  this  act;  and 
usually  attended  b}"^  a  good  deal  of  constitutional  irritation.  In  some 
instances,  the  fissured  state  of  the  nip|)le  would  appear  to  precede  the 
setting  in  of  inflammation  ;  in  other  cases,  the  inflammation  is  the  pri- 
mary condition. 

The  Treatment  is  as  follows.  The  child  must  be  taken  from  the 
affected  breast,  both  for  its  own  sake  and  the  mother's,  the  milk  being 
drawn  off  by  means  of  a  bi*east-pump  or  sucker.  The  general  health 
must  be  attended  to;  tonics  given;  the  infant's  mouth  examined  for 
aphthse,  which,  whether  as  cause  or  as  effect,  are  common,  and  must  be 
treated  on  ordinary  medical  principles.  If  the  nipple  be  not  fissured,  it 
should  be  covered  with  flexible  collodion,  or  painted  with  an  astringent; 
a  solution  of  nitrate  of  silver,  catechu,  or  tannin  is  the  best.  Jf  it  be 
fissured,  a  pointed  stick  of  nitrate  of  silver  must  be  applied  to  the  bot- 
tom of  the  crack  daily,  or  it  ma}',  if  deep,  be  divided  by  drawing  a  lancet 
along  it. 

Abscess  of  the  Areola  not  unfrequently  occurs  in  suckling  women, 
with  the  ordinarj'  signs  of  local  inflammation,  terminating  in  circum- 
scribed suppuration.  The  Treatment  consists  in  the  application  of  warm 
belladonna  or  lead  lotion,  and  lancing  the  part  early.  In  doing  this, 
care  should  be  taken  that  the  cut  be  made  from  the  centre  of  the  nipple 
towards  the  circumference  of  the  areola,  so  as  not  to  divide  the  lacteal 
ducts. 

Inflammation  of  the  Breast,  which,  as  it  generally  occurs  in  nurs- 
ing mothers,  and  terminates  in  suppuration,  is  usually  called  Milk 
Abscess,  may  occur  in  three  situations;  1,  in  the  Subcutaneous  Areolar 
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Tissue,  Supramammary  Abscess  ;  2,  in  the  bed  of  Areolar  Tissue  in 
■which  the  Maiiiniaiy  Gland  is  lodged,  Submammary  Abscess  ;  and 
3,  in  the  Gland  itself,  Mammary  Abscess. 

1.  Inflammation,  folio-wed.  by  Abscess  of  the  Subcutaneous 
Areolar  Tissue  of  the  Breast,  though  common  during  lactation, 
occurs  more  frequently  than  any  other  form  of  inflammation  in  this  re- 
gion at  other  periods  of  life,  more  particularly  about  tlie  age  of  puberty, 
its  symptoms  are  tliose  of  simple  phlegmonous  inflammation,  differing 
in  no  way  from  abscess  of  tliis  kind  in  other  situations,  except  that  it  is 
always  distinctly  circumscribed. 

2.  Inflammation  in  the  Areolar  Plane  bet^ween  the  Mamma 
and  the  Pectoral  Muscle  diffuses  itself  over  the  whole  of  the  areolar 
layer,  and  almost  invariably  runs  into  abscess  with  considerable  ra- 
pidity, giving  rise  to  great  pain,  of  a  deep,  heavy,  and  throbbing  charac- 
ter, much  increased  by  moving  the  arm  and  shoulder,  and  attended  by 
swelling,  oedema,  and  a  slight  red  blush  upon  the  skin.  The  breast  be- 
comes prominent,  is  conical  and  projecting,  the  whole  organ  being  pushed 
forwards  by  the  pressure  from  behind;  it  is  not  readily  movable  on  the 
pectoral  muscles,  the  subcutaneous  veins  become  engorged,  and  at  last 
abscess  forms.  It  is  not  always  eas}^  in  these  cases  to  determine  whether 
suppuration  has  taken  place  or  not,  the  depth  at  which  matter  forms  ren- 
dering it  impossible  in  the  early  stages  to  detect  fluctuation  until  it  ap- 
proaches the  surface;  its  presence  ma}',  however,  be  suspected  on  the 
occuiTence  of  deep-seated  throbbing  pain,  oedema,  and  some  superficial 
redness.  The  abscess  at  last  points  at  some  part  of  the  margin  of  the 
gland,  usually  at  its  lower  and  outer  side,  where  the  matter  seems  to 
gravitate;  after  a  time,  however,  it  will  commonly  appear  at  other  points 
of  the  circumference  of  the  gland,  Ise^^ond  which  it  always  extends,  sel- 
dom, if  ever,  perforating  the  structure.  A  series  of  four  or  five  apertures, 
forming  a  large  circle  round  the  margin  of  the  gland  may  thus  form.  It 
very  commonly  happens  that  tlie  apertures  through  which  the  pus  dis- 
charges itself  in  these  situations,  degenerate  into  fistulous  canals,  by  no 
means  easily  closed. 

3.  Inflammation  of  the  Mammary  Gland  itself  is  not  of  such 
frequent  occurrence  as  either  of  the  other  forms  of  abscess.  When  the 
wliole  of  the  organ  is  affected,  it  gives  rise  to  great  swelling  of  the 
breast,  with  severe  aching  and  lancinating  pain,  and  much  constitutional 
disturbance,  usually  of  an  irritative  type.  Not  unfrequently  one  lobule 
only  of  the  gland  becomes  inflamed;  and  then  the  local  signs  are  pro- 
portionately limited,  and  occasionally  cease.  As  Yelpeau  has  pointed 
out,  one  loliule  after  another  may  become  inflamed,  so  that  a  succes- 
sion of  abscesses  forms  in  different  parts  of  the  gland.  As  the  inflam- 
mation advances  to  suppuratitm,  the  skin  is  reddened,  assumes  a  dusky 
hue,  becomes  glazed,  has  a  peculiar  greasy  appearance,  and  pits  on 
pressure.  When  matter  has  formed,  the  tension  of  the  superficial  parts, 
with  oedema  and  perhaps  deep-seated  fluctuation,  determine  its  presence. 

Treatment. — In  the  treatment  of  inflammation  and  abscess  of  the 
breast  occurring  dui'ing  lactation,  it  must  be  borne  in  mind  that  we  haA'e 
not  a  sthenic  inflammatory  condition  to  deal  with,  but  that  the  disease 
almost  invariably  happens  in  delicate  anaemic  women,  commonly  of  a 
strumous  habit,  and  weakened  by  recent  parturition  ;  indeed,  the  affec- 
tion appears  to  be  an  inflammation  of  an  irritative  and  congestive 
rather  than  of  a  sthenic  character.  It  is  therefoi^e  obvious  that  anti- 
phlogistic means  of  an  active  nature  are  not  admissible;  and  the  best 
plan  of  treatment  appears  to  consist  in  keeping  up  the  strength  of  the 
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patient  by  proper  constitutional  support,  at  the  same  time  that  the  local 
inflammation  is  checked  by  topical  antiphlogistic  measures.  The  first 
thing  to  be  done  is  to  prevent  if  possible  the  occurrence  of  suppuration; 
if  this  can  be  accomplished,  which  is,  however,  rarely  the  case,  much 
will  be  gained.  In  order  to  effect  this,  the  breast  should  be  supported 
in  a  sling,  so  as  to  lessen  congestion  of  it;  the  arm  at  the  same  time 
being  fixed  to  the  side,  in  order  to  prevent  traction  of  the  pectorals  and 
movement  of  the  submammary  areolar  tissue.  If  the  patient's  strength 
be  good,  leeches  may  be  applied  ;  in  the  majority  of  cases,  however, 
they  will  not  be  required,  but  warm  lead  lotions  or  the  assiduous  appli- 
cation of  camomile  or  poppy  fomentations  may  be  substituted  in  their 
stead  ;  at  the  same  time,  the  milk  should  be  drawn  off  by  means  of  a 
breast-pum})  or  sucker,  the  child  being  put  to  the  unaffected  breast  or 
weaned,  and  an  occasional  saline  purgative  administered.  When  sup- 
puration is  impending,  the  application  of  fomentations  may  be  con- 
tinued, the  patient  being  allowed  a  more  liberal  supply  of  nourishment, 
with  a  moderate  supply  of  malt  liquor ;  and,  so  soon  as  matter  can  be 
felt,  it  should  be  cut  down  upon  and  let  out  by  an  aperture  in  tlie  most 
dependent  position.  It  is  of  great  importance  that  the  matter  should 
be  let  out  early,  and  by  an  opening  into  the  lowest  part  of  the  abscess  ; 
if  it  be  not,  it  burrows  deepl}',  ditfusing  itself  through  the  areolar  tissue 
under,  beyond,  and  ai'ound  the  gland,  and  opening  at  several  points, 
leaves  long  fistulous  tracks  perforating  the  breast  in  various  directions. 
When  suppuration  is  going  on,  the  patient's  strength  must  be  snpjoorted 
with  tonics,  the  mineral  acids,  bark,  and  quinine.  Porter  must  be  lib- 
erally allowed,  and  plenty  of  nourishment  given.  The  sinuses  that  are 
left  may  usually  be  induced  to  close  by  attention  to  the  state  of  the 
general  health  :  should  they  not  do  so,  however,  the  employment  of 
pi'essure  and  the  use  of  stimulating  injections  may,  in  time,  accomplish 
this.  In  the  event  of  their  proving  rebellious,  it  has  been  proposed  to 
slit  them  up;  but  this  is  an  unnecessarily  severe  practice,  and  may,  I 
believe,  in  all  cases  be  dispensed  with. 

Chronic  Abscess  op  the  Breast  may  assume  two  forms:  the  Diffused^ 
and  the  Circumscr-ibed  or  Encysted. 

Chronic  Diffused  Abscess  of  the  breast  may  occur  at  all  ages,  in 
the  single  or  in  the  married.  It  usually  appears  in  the  submammary 
areolar  tissue,  often  without  any  external  exciting  cause,  but  as  a  con- 
sequence of  impaired  health,  in  strumous  or  cachectic  females,  and  is 
often  connected  with  uterine  derangement.  It  may  acquire  a  very  large 
size,  and,  pushing  the  mammary  gland  before  it,  gives  the  breast  a  coni- 
cal pointed  shape.  Fluctuation  soon  becomes  apparent,  and  the  ordinary 
local  signs  of  chronic  cold  or  congestive  abscess  disclose  themselves. 

The  Treatment  of  chronic  diffused  abscess  of  the  breast  consists  in 
making  a  free  outlet  for  the  pus  in  a  dependent  situation,  and  keeping  it 
free  with  a  drainage-tube;  at  the  same  time  that  the  general  health  is 
improved  with  iron  or  cod-liver  oil  on  ordinary  medical  principles. 

Chronic  Encysted  Abscess  of  the  breast  is  a  disease  of  great  im- 
portance, inasmuch  as  it  closely  simulates  various  tumors  in  this  situa- 
tion ;  so  much  so,  indeed,  that  it  is  only  with  extreme  difficulty  that  the 
diagnosis  is  effected  in  some  cases.  The  breast  has  in  numerous  in- 
stances been  amputated  on  the  supposition  of  its  being  the  seat  of  tumor, 
when  it  was  merely  the  seat  of  a  very  chronic  thick-walled  abscess.  It 
usually  commences  as  the  result  of  pregnancy,  whether  complete  partu- 
rition or  miscarriage  take  place;  sometimes  as  a  consequence  of  lacteal 
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inflammation,  but  nsnally  without  any  injury  or  otlicr  direct  local  cause. 
An  indurated  indolent  swelling  forms,  and  this  may  gradually  sol'ten  in 
the  centre;  but  fluctuation  may  for  a  long  time  be  very  indistinct,  and 
even  absent,  being  obscured  by  the  thick  wall  of  plastic  matter  that  is 
thrown  out  around  the  collection  of  pus.  It  is  owing  to  the  deposition 
of  this  dense  mass  of  limiting  fibrine,  that  the  chronic  encysted  abscess 
is  commonly  developed  as  a  hard  and  apparently  solid  lump.  It  is  in 
general  not  very  distinctly  circumscribed,  and  of  luit  moderate  magni- 
tude;  after  a  time  it  remains  stationary,  or  but  slowly  increases  with 
but  little  pain  during  a  space  of  many  months;  it  is  not  unfrequently 
attended  with  retraction  of  the  nipi)le. 

Diagnosis. — The  diagnosis  of  this  form  of  abscess  is  of  great  impor- 
tance, inasmuch  as  it  has  not  unfrequently  been  excised  for  tumor  of  the 
breast.  I  am  acquainted  with  many  instances  in  which  this  mistake  has 
been  committed.  Such  an  error  may,  however,  commonly  be  avoided  by 
attention  to  the  following  points  :  1,  that  the  existence  of  an  abscess  is 
almost  invariably  preceded  b}'  impregnation,  parturition,  or  miscarriage; 
2,  that  there  is  more  or  less  oedema  of  the  subcutaneous  areolar  tissue 
covering  it ;  3,  that,  although  it  is  of  slow  formation  and  without  pain, 
it  is  not  distinctly  circumscribed,  but  gradually  fuses  in  an  irregular 
manner  into  the  neighboring  tissues;  4,  that  it  is  not  freely  movable, 
but  rather  incorporated  with  adjacent  pai'ts  ;  and  5,  that  elasticity,  or 
even  deep  fluctuation,  may  be  commonly  felt  at  one  part  of  it.  Shoidd 
there  be  the  least  doubt  in  the  case,  the  introduction  of  an  exploring 
trochar,  by  giving  issue  to  the  pus,  will  always  determine  its  true  nature  ; 
indeed,  this  simple  means  of  diagnosis  should  never  be  neglected  in  any 
case  in  which  there  is  reason  even  to  suspect  the  possibility  of  the  api)a- 
rent  tumor  of  the  breast  being  in  reality  an  abscess. 

Treatment. — In  the  chronic  encysted  abscess,  as  well  as  in  the  diffused 
form  of  the  disease,  the  drainage-tube  is  most  useful;  but,  should  tlie 
mass  of  plastic  matter  be  very  large  and  dense,  a  seton  ma}"  advanta- 
geously be  passed  across  it  in  a  perpendicular  direction,  so  that  the 
plastic  tumor  may  be  softened  and  caused  to  disappear  by  the  inflamma- 
tion thus  excited  in  it. 

In  all  cases  of  chronic  abscess  of  the  breast,  but  more  particularly  in 
the  submammary,  the  arm  should  be  kept  at  perfect  rest  in  a  sling  or 
bandaged  to  the  side. 

TUMORS  OF  THE  BREAST. 

The  study  of  the  various  tumors  of  the  female  breast,  more  especially 
in  a  diagnostic  point  of  view,  is  of  the  first  importance  to  the  practical 
Surgeon  ;  for,  though  it  might  be  supposed  that  it  would  be  easy,  if  not 
to  recognise  the  minuter  siiades  of  pathological  difference  between 
morbid  growths  so  superficially  situated  as  those  of  the  mammary  gland, 
at  all  events  to  diagnose  the  malignant  from  the  non-malignant  affec- 
tions of  this  organ,  yet  in  practice  nothing  is  more  diflficult  in  raau}'^ 
cases :  and  it  not  only  requires  great  experience,  but  also  an  intimate 
acquaintance  with  the  S|)ecial  course  and  symptoms  of  each  particular 
disease,  to  come  to  a  coi-rect  conclusion  as  to  its  nature.  Even  with  all 
the  light  which  experience  and  a  careful  examination  of  the  cliaracters 
of  the  tumor  may  tiirow  upon  the  nature  of  the  disease,  it  will  be  impos- 
sible for  the  Surgeon  to  avoid  occasional  errors  in  diagnosis. 

Mammary  tumors  may  be  either  simple  or  malignant.  The  original 
recognition  and  classification  of  the  different  varieties  of  simple  tumor 
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that  affect  the  brenstgland,  is  principallj^  due  to  Sir  A.  Cooper;  and 
this  important  department  of  surgical  pathologj^  lias  of  late  3^ears  been 
much  extended  by  the  researches  of  Velpeau,  Birkett,  and  Paget.  It  is 
only  ver}^  recently,  however,  that  the  confusion  that  has  hitherto  sur- 
rounded this  very  intricate  subject  has  been  cleared  up,  and  it  is  chiefly 
1\V  the  recognition  of  the  characters  and  by  the  study  of  the  natural 
history  of  the  various  forms  of  sarcoma  that  affect  the  breast,  that  this 
has  been  accomplished. 

NON-MALIGNANT  TUMORS. 

The  non-malignant  tumors  of  the  breast  comprise  the  Chronic  3Iam- 
mary  Tumor ^  the  different  varieties  of  sarcoma  and  Cy^fic  Growth,  the 
Painful  Tubercle,  Hydatid  Cysts,  and  various  forms  of  Fibrous,  Carti- 
laginous, and  Osseous  Growths. 

Chronic  Mammary  or  Adenoid  Tumor,  or  Adenoma,  is  per- 
haps the  most  common  variety  of  these  benign  structures.  It  usually 
occurs  as  the  result  of  blows,  squeezes,  or  lacteal  iri'itation,  and  is 
almost  invariably  met  witli  in  young  women  under  thirty  3-ears  of  age; 
usually  in  women  otherwise  healthy  ;  and  most  frequent!}^  in  those  of  a 
sanguiueo-nervous  temperament.  It  is  often  associated  with  the  hyste- 
j-ical  temperament,  and  connected  with,  if  not  dependent  on,  uterine 
irritation  and  sexual  excitement  of  an  irregular  kind.  'J'his  tumor  is 
generally  of  small  size  when  first  perceived,  and  may  remain  stationary 
for  many  years;  or  it  may  slowly  increase,  and  at  last  attain  a  consi- 
derable bulk.  In  other  cases  it  may  very  rapidly  grow  to  a  great  size. 
In  a  case  on  which  J  operated  some  years  ago,  the  tumor  had  continued 
ibr  eighteen  years  about  the  size  of  a  walnut,  but  in  the  course  of  six 
months  it  increased  to  an  enormous  magnitude,  and  on  removal  weighed 
nearly  five  pounds. 

This  tumor  usually  commences  as  a  small,  movable,  finely  nodulated 
growth,  attached  by  a  pedicle  to  one  side  of  the  mammary  gland  ;  it  is 
hard  and  incompressible,  often  appears  isolated,  and  is  not  generally 
painful ;  it  increases  slowly,  without  discoloring  the  skin  or  becoming 
attached  to  it,  and  is  frequently  many  years  in  attaining  a  moderate 
size.  It  is  often  floating,  as  it  were,  in  the  substance  of  the  gland,  into 
which  it  can  be  pushed  back.  This  tumor  is  frequently  mistaken  for  a 
cancerous  growth,  and  the  diagnosis  is  often  as  difficult  as  it  is  impor- 
tant;  though  in  manj^  cases  the  otherwise  good  health  of  the  patient, 
the  mobility  of  the  mass,  the  absence  of  all  implication  of  the  skin  or 
glands,  the  want  of  hardness,  and  its  circumscribed  character,  will  indi- 
cate its  true  nature. 

On  examination  after  removal,  an  adenoma  appears  to  be  irregularly 
lobulated,  is  encapsuled,  and  its  cut  surface  is  found  to  present  a  bluish 
or  greyish-white  color,  which,  after  exposure  to  the  air,  assumes  a  rosy 
tint ;  and,  on  pressure,  drops  of  a  thick  creamy  fluid  are  often  seen  to 
exude.  Under  the  microscope,  it  has  been  found  by  Birkett  to  consist 
of  imperfectly  developed  hypertrophy  of  the  glandular  tissue;  the  ter- 
minal cells  of  which  are  filled  with  epithelial  scales.  For  microscopical 
characters,  see  Figs.  290,  291,  p.  U4,  Vol.  L 

Adenoma,  though  usually  ver}^  chronic  in  its  progress,  may  at  times 
assume  extreme  rapidity  of  growth,  so  as  almost  to  simulate  malignant 
disease.  This  usually  happens  in  those  cases  in  wiiich  an  adenoma  has 
remained  in  a  quiescent  state  from  an  early  period  up  to  al)out  the 
middle  of  life,  or  in  which  it  developes  for  the  first  time  between  the  ages 
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of  35  and  40  years.  In  these  instances  it  will  grow  with  extreme  rapid- 
ity, attaining  in  a  few  months  a  size  equal  to  that  of  a  cocoa-nut,  or 
even  larger,  and  simulating  in  this  respect  the  progress  of  an  enceplia- 
loid  tunioi'-  Sucii  rapidly  growing  adenomata  are  painless,  and,  how- 
ever large,  continue  perfectly  movable,  free  from  deep  adhesion,  or  from 
glandular  implication  ;  the  skin  covering  them  is  healthy,  thinned,  and 
unadherent,  the  nipple  projecting  usually  very  [jromincntl^^  The  tumor 
itself  will  be  felt  to  be  nodulated,  semi-elastic,  not  stony,  and  always 
rounded  in  outline.  After  removal  its  section  is  lobulated  and  glisten- 
ing, something  resembling  a  mass  of  rice  or  sago  jelly,  often  having 
cysts  interspersed  through  its  substance,  containing  fluid  or  semi-solid 
glandular  tissue. 

Treahiievt. — This  consists  in  attention  to  the  general  health,  and  in 
the  emplo^Mnent  of  local  absorbent  remedies.  Under  this  treatment, 
adenomata  have  occasionallj'  disappeared  ;  in  some  instances  they  have 
been  known  to  become  spontaneously  absorbed  after  marriage  or  during 
pregnancy.  If  obstinate,  their  dispersion  may  be  facilitated  by  the 
occasional  application  of  two  or  three  leeches,  followed  by  inunction  of 
iodide  of  lead  ointment;  and  by  the  internal  administration  of  Plum- 
mer's  pill,  and  the  compound  decoction  of  aloes.  In  addition  to  these 
means,  the  employment  of  compression  will  be  found  especially  service- 
able; tliis  may  be  applied  either  by  means  of  Arnott's  slack  air-cushion, 
or  by  Tanchou's  plan,  which  consists  of  a  pad  to  which  a  spiral  spring  is 
attached,  and  which,  being  compressed  by  a  proper  arrangement  of  ban- 
dages across  the  chest,  will  keep  up  steady  and  continued  pressure  upon 
the  tumor.  I  have  employed  this  kind  of  apparatus,  whicii  is  far  less 
expensive  and  cumbersome  than  the  air-compressor,  in  several  cases  of 
adenoma,  with  gi-eat  benefit.  Tlie  advantage  attending  it  is,  that  it  can 
be  used  in  conjunction  with  absorbent  ointments,  which  cannot  be  used 
with  the  air-bag,  as  the  grease  entering  into  their  composition  destroys 
the  macintosh  cloth  of  which  it  is  made.  In  this  way  absorption  may 
not  unfrequently  be  secured  ;  and  I  am  disposed  to  think  that  not  a  few 
of  the  so-called  cases  of  cancer  of  the  breast  that  have  been  reported  as 
having  been  cured  by  pressure,  were  in  reality  instances  of  the  adenoma 
in  which  absorption  had  been  brought  about  in  this  way.  Should  the 
growtli  attain  too  great  a  magnitude  to  admit  of  absorption  by  the 
means  that  have  just  been  recommended,  its  excision  must  be  practised. 
In  doing  this  it  is  not  necessary  to  remove  the  whole  of  the  breast,  but 
it  will  be  quite  sufficient  to  extirpate  tiie  tumor  itself,  and  at  most  the 
small  lobe  of  mammary  gland  connected  with  it.  This  may  be  done,  if 
the  growth  implicate  the  edge  of  the  mammary  gland,  by  two  incisions 
that  radiate  from  the  nipple  as  from  a  centre,  thus  inclosing  a  triangular 
portion  of  the  breast.  If  it  be  \evy  movable,  and  in  the  substance  of 
the  gland  itself,  it  may  often  be  enucleated  through  a  simple  incision. 
In  removing  this  tumor,  there  are  two  little  practical  i^oints  that  should, 
if  possible,  be  attended  to.  1.  The  gland  should  not  be  incised  through 
its  whole  thickness,  so  as  to  open  up  the  areolar  bed  which  is  interposed 
between  it  and  the  pectoral  muscle.  If  this  be  interfered  with,  infiltra- 
tion of  blood  or  of  pus  into  it  may  occur,  and  deep  abscess  may  form 
under  the  breast  or  at  the  lower  edge  of  the  gland,  leading  to  very 
troublesome  consequences.  2,  The  wound  must  not  be  closed  tightly 
by  sutures  and  plasters.  If  this  be  done,  the  discharges  are  retained, 
and  burrowing  of  unliealthy  matter  into  the  submammary  areolar  tissue 
often  takes  jjlace,  leading  to  extensive  suppuration  behind  the  mammaiy 
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gland,  often  of  n,  most  troublesome  and  tedious  character.     I  have  found 
it  better  to  leave  the  wound  open,  and  to  dress  it  from  the  bottom. 

When  the  tumor  has  been  allowed  to  attain  a  very  large  size  before 
removal,  it  will  generally  be  necessary  to  extirpate  the  nip|)le  and  the 
whole  of  the  mammary  gland,  which  will  be  found  either  involved  in  the 
tumor,  or  in  an  ntroi)hie<l  liut  otherwise  healthy  state. 

Sarcomatous  Tumors  frequently  develop  in  the  mammary  gland. 
They  are  difficult  to  distinguish  from  adenomata,  but  are  usually  some- 
Avhat  softer,  more  lapidly  force  their  growth,  and  tend  to  develop  at  a 
later  period  of  life  in  women  above  rather  than  in  those  under  thirty 
3'ears  of  age.  The  rapidity  of  growth  of  these  tumors  when  soil  is  very 
great,  and  man}-  of  the  cases  that  up  to  a  certain  period  have  been 
described  as  encephaloid  tumors  of  the  female  breast,  have  in  reality 
been  these  rapidly  growing  soft  sarcomata.  Their  characters  have  been 
so  fully  described  at  p.  745,  Yol.  I.,  that  they  need  not  be  reca[)itulated 
here.  They  have  also  been  described  as  rapidly  growing  adenomata 
and  "  recurring  fibroid"  tumors.  In  many  cases  it  is  impossible  to  dis- 
tinguish them  accurately  from  cancers  until  after  extirpation;  and  it  is 
to  this  difficult}' of  diagnosis,  and  the  confusion  that  has  hitherto  existed 
between  sarcomata  and  cancer — a  difficulty  that  can  onl}'  be  cleared  up 
by  the  microscope — that  "  cancer-curers"  owe  much  of  their  success. 
Ignorantly  confounding  the  simple  with  the  malignant  growth,  they 
claim  to  have  cured  the  cancer  when  they  have  onl\'  destroyed  the  sar- 
coma. 

In  some  cases  sarcoma  returns  after  operation,  even  though  the  whole 
of  the  mammary  gland  has  been  extirpated  with  the  tumor.  I  believe 
this  to  be  the  case  most  frequently,  if  not  solely,  when  the  sarcoma  is  of 
very  rapid  growth.  In  one  case,  where  I  had  removed  a  very  large 
tumor  of  this  kind  weighing  about  four  pounds,  with  the  whole  of  the 
involved  and  atrophied  mammary  gland,  from  a  lady  forty  years  of  age, 
in  1S59,  recurrence  took  place  in  1861,  and  again  in  1863,  1864,  1865, 
and  1868.  The  recurrent  tumors  were  developed  at  some  little  distance 
from  the  original  cicatrix,  and  proved  on  careful  examination  to  be 
simple,  without  any  cystic  formation  or  cancerous  deposit,  or  any  evi- 
dence whatever  of  malignant  action,  and  were  successfully  removed. 
The  patient's  general  health  continued  perfectly  good  througliout. 

When  a  sarcoma  is  not  only  exceedingly  rapid  in  its  growth,  but  re- 
curs after  removal,  suspicions  of  malignancy'  not  unnaturally  arise,  as 
two  of  the  most  frequent  and  important  elements  of  such  a  condition, 
exuberant  vegetative  activity  and  local  return,  exist.  But  the  absence 
of  all  contamination  of  neighboring  structures,  superficial  or  deei),  of 
glandular  implication  or  of  visceral  deposit,and  of  constitutional  cachexy, 
will  indicate  the  benign  character  of  the  disease.  In  such  cases  as  these, 
the  tendency  to  recurrence  will  in  most  cases  gradually  wear  itself  out; 
and  after  several  operations  have  been  required  at  intervals  of  months, 
or  a  year  or  two,  the  disease  will  cease  to  be  reproduced,  and  a  cure  vvill 
be  thus  established.  But  instances  are  not  wanting  in  which  the  ten- 
dency to  the  local  reproduction  of  the  sarcoma  has  been  so  active  that  it 
out-ran  all  possibility  of  complete  extirpation,  and  eventually  destroyed 
the  patient.     For  reference  to  a  case  of  this  kind,  see  p.  748,  vol.  I. 

Painful  Mammary  Tumor — It  occasionally  happens  that  the 
chronic  mammary  tumor  becomes  the  seat  of  very  severe  and  paroxys- 
mal neuralgic  pains,  attended  with  very  considerable  cutaneous  sensi- 
bilit}^  constituting  the  form  of  disease  that  goes  by  the  name  of  the 
painful  mammary  tumor.     This  condition   most  frequently  occurs  in 
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eai'ly  life,  and  in  women  of  an  irritable  and  delicate  constitution  ;  it  is 
commonl}'  associated  with  disorder  of  tlie  uterine  functions,  the  pain 
increasing  at  the  eataraenial  periods,  and  appearing  to  be  essentially 
owing  to  the  implication  of  some  of  the  twigs  of  the  intercosto-humeral 
nerves  in  the  disease. 

The  Treatment  of  this  affection  must  have  special  reference  to  the  re- 
moval of  the  neuralgic  condition.  This  is  commonl}'  best  effected  by  the 
internal  administration  of  alteratives  and  tonics,  more  particularl}'  of 
tlie  preparations  of  iron  and  zinc,  with  cod-liver  oil  if  necessary  ;  and  by 
the  inunction  of  the  iodide  of  lead  ointment,  conjoined  with  belladonna 
or  aconite,  into  the  affected  breast.  In  many  cases  the  application  of  a 
few  leeches  from  time  to  time,  especially  in  the  vicinity  of  the  axilla, 
will  lessen  the  neuralgia  more  effectually  than  any  other  plan  of  treat- 
ment; and  in  others,  again,  pressure  will  be  found  serviceable.  If  all 
other  means  fail,  excision  of  the  tumor  may  in  this,  as  in  the  last  case, 
ultimately  be  found  necessary. 

Cystic  Tumor  op  the  Breast  is  one  of  the  most  common  of  the  non- 
malignant  affections  of  this  organ.  It  may  occur  in  three  distinct  forms : 
1.  As  a  Single  Unilocular  Cyst;  2.  As  several  of  these  cysts  occurring 
together,  a  Compound  Cyst;  and  3.  As  the  Cysto-Sarcomatous  Tumor, 
in  which  the  cystic  development  appears  to  be  superadded  to  a  structure 
analogous  to  that  of  the  chronic  mammary  tumor.  Besides  these  forms 
of  non-malignant  cj'stic  tumor,  we  occasionally  meet  with  C3'stic  Cancer 
of  the  breast. 

1.  The  Single  or  Unilocular  Cyst  of  the  female  breast,  described 
b}'  Sir  B.  Brodie  as  the  Sero-Cystic  Tumor ^  and  b}'  Sir  A.  Cooper  as  a 
variety  of  hydatid  tumor,  usually  occurs  at  first  in  the  form  of  a  small 
thin  sac  of  about  the  size  of  a  filbert,  containing  a  clear  serous  fluid,  im- 
bedded in  the  glandular  substance  of  the  breast,  and  movable  under  the 
skin.  Sometimes  more  than  one  cyst  of  this,  kind  is  present  in  the 
breast;  though,  as  one  attains  a  greater  development  than  the  others, 
the  smaller  one  may  readily  escape  detection.  These  cysts  when  single 
and  small  always  contain  a  clear  serous  fluid,  but  as  the}^  increase  in  size, 
or  become  multiple,  their  contents  may  assume  a  greenish-brovvn  or 
blackish  tinge  from  admixture  with  a  small  quantity  of  effused  blood. 
They  may  continue  for  a  great  length  of  time  of  small  size  ;  but  in  other 
cases  the}'  gradually'  increase  until  they  contain  several  ounces  of  fluid. 
They  then  become  vei-y  tense,  with  the  skin  drawn  tightly  over  them, 
through  which  they  shine  if  superficial.  Sir  B.  Brodie  is  of  opinion  that 
they  are  originally  formed  bj'  a  dilatation  of  the  lactiferous  tubes,  and 
refers  to  a  preparation  in  which  this  position  can  be  demonstrated. 
This  may  be  the  case  in  some  instances,  but  in  most  cases  they  are  un- 
doubtedl}',  as  often  happens  with  cystic  growths  in  other  organs,  of  in- 
dependent formation. 

The  Diagnosis  of  the  affection  may  usually  be  readily  effected  by  feel- 
ing the  glolmlar  elastic  cyst  under  the  skin  ;  the  mammary  gland  being 
movable,  and  not  adherent  to  any  of  the  adjacent  structures.  In  those 
cases,  however,  in  which  the  tumor  lies  deeply,  the  diagnosis  may  not 
so  readily  be  made,  more  especially  from  some  of  the  cystic  forms  of 
cancer  to  which  I  shall  afterwards  have  occasion  to  advert.  In  fact, 
nothing  is  more  easy  than  to  diagnose  the  true  nature  of  a  su[)erficially 
seated  cystic  tumor, — nothing  more  difficult  in  some  cases  than  to  diag- 
nose one  deepl}'  seated  at  the  under  surface  of  the  mammary  gland.  For, 
the  whole  thickness  of  the  gland  intervening  between  the  cyst  and  the 
finger,  the  sense  of  elasticity  is  lost,  and  a   solid  feel  communicated, 
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which  may  readil}'^  mislead  even  an  experienced  Surgeon.  Whenever 
the  Surgeon  has  any  doubt  about  the  existence  of  fluid  in  a  tumor  of  tlie 
breast,  he  sliould  introduce  an  exploring  trochar;  wlien,  if  the  disease 
be  C3'Stic,  the  fluid  will  be  discharged.  If  the  tumor  prove  to  be  solid, 
no  ill  consequences  will  result  from  the  simple  puncture.  Several  in- 
stances have  occurred  to  me  in  which,  from  the  want  of  this  simple  pre- 
caution, A'ery  excellent  Surgeons  had  condemned,  as  cancerous,  tumors 
of  the  breast  which  proved  to  be  cystic. 

Unilocular  cj^sts  of  the  breast  occasionally  attain  an  immense  size,  at 
the  same  time  that  their  walls  remain  thin  and  supple.  In  some  of  these 
instances,  the  fluid  continues  to  the  last  of  a  truly  serous  character;  in 
other  cases,  however,  it  becomes  more  or  less  glairy  or  mucilaginous, 
and  hence  Yelpeau  has  described  this  variety  as  the  Sero-mucous  Cyst. 
In  other  cases,  the  walls  of  the  cysts  have  been  known  to  undergo  cal- 
careous degeneration.  When  these  cysts  attain  a  very  large  size,  their 
walls  being  thin,  and  the  skin  covering  them  tense,  they  may  become 
translucent,  and  thus  constitute  true  hydrocele  of  the  bieast,  resembling 
in  many  respects  similar  serous  tumors  that  form  in  the  neck. 

2.  Compound  Cysts In  the  majority  of  instances,  as  has  already 

been  observed,  no  material  alteration  takes  place  in  the  cyst,  except, 
perhaps,  its  gradual  increase  in  size  ;  but  in  other  instances,  peculiar 
changes  occur  in  it,  in  consequence  of  which  it  becomes  tilled  up  by  a 
dense  solid  growth  springing  from  the  interior,  at  last  undergoing 
ulceration,  and  giving  rise  to  a  series  of  destructive  changes  (Figs.  662, 
663).     The  pathological  phenomena  that  accompany  these  changes  have 


Fig.  662. — Comijouiad  Cysts  of  Breast. 


been  ably  investigated  liy  Sir  B.  Brodie.  He  finds  that,  in  tlie  first  in- 
stance, one  or  more  membranous  cysts,  containing  serum,  are  formed  in 
the  breast ;  the  fluid  gradually  becomes  darker  in  color,  and  opaque; 
after  a  time  a  fibrinous  excrescence,  of  a  lobulated  or  foliated  form, 
springs  up  into  the  interior  of  the  cyst,  gradually  displacing  and  occa- 
sioning absorption  of  the  contained  fluid,  and  at  last  filling  up  the  whole 
of  its  interior;  and  then  coming  into  contact  with  the  capsule  by  which 
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it  is  compressed,  or  with  which  it  maybe  firmly  incorporated,  the  whole 
tumor  is  converted  into  a  solid  mass,  in  wiiicii  the  remains  of  the  cyst 
still  continue  to  be  perceptible.  Sir  B.  Brodie  thinks  that  there  is  rea- 
son for  believing  that  a  growth  of  a  fibrinous  substance  takes  place  from 


I'ig.  663.— Breast  laid  opea  alter  removal,  showing  compound  Cysts  deeply  seated  in 
Mammary  Gland,  mistaken  for  Scirrhus. 

the  outer  side  of  the  cyst  as  well,  thus  adding  to  the  general  size  of  the 
breast.  If  one  of  the  larger  cysts  be  laid  open,  or  if  the  pressure  of  the 
intracystic  growth  cause  inflammation  and  ulceration  of  its  capsule,  this 
may  at  last  be  perforated,  and  a  fungous  mass  will  sprout  througli  it, 
])resenting  many  of  the  ordinary  symptoms  of  a  malignant  growth  ; 
being  irregular,  dark-colored,  bleeding  readily,  and  increasing  rapidly 
in  size.  When  such  changes  as  these  have  taken  place,  the  tumor  as- 
sumes a  formidable  character,  and  will  rapidly  prove  fatal  by  the  induc- 
tion of  exhaustion  and  hectic.  Tumors  of  this  description,  composed  of 
c^'^sts  having  intrac3'stic  growths  sprouting  from  their  interior,  may 
attain  an  immense  magnitude  and  weight.  They  have  been  met  with  of 
six:,  eight,  or  even  twelve  pounds  weight;  but  by  far  the  largest  is  one 
described  \>y  Velpeau,  which  weighed  forty  pounds. 

3.  Cystic  Sarcoma The  various  forms  of  cystic  tumor  that  have 

just  been  described,  when  associated  with  the  development  of  fibrinous 
intracystic  matter,  constitute  forms  of  the  so-called  cyntic  sarcoma. 
Another  variety  of  this  disease,  liowever,  is  not  unfrequently  met  with, 
in  which  the  sarcomatous  or  solid  element  of  the  tumor  preponderates 
■over  the  cystic  part  of  the  growth.  In  these  cases  the  tumor  will  be 
found  to  be  composed  of  a  dense  white  lobulated  or  foliated  structure, 
•closely  resembling  that  of  the  chronic  mammary  tumor,  and  consisting 
either  of  imperfect  hypertrophy  of  the  breast-gland,  or  of  tiie  deposit  of 
a  fibrinous  material.  This  mass  is  studded  throughout  with  a  number 
■of  small  cysts,  varjMng  in  size  from  a  pin's  head  to  a  hazel-nut,  and 
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usually  containing  clear  fluid.  If  some  of  these  cysts  iucrease  out  of 
proportion  to  the  rest,  the  tumor  will  assume  more  of  the  true  cystic 
character. 

This  form  of  cystic  sarcoma  usually  occurs  in  women  from  thirty  to 
thirty-five  years  of  age,  as  the  result  of  injury  or  as  the  remote  conse- 
quence of  some  inflammatory  action  during  lactation.  On  examining  a 
Ijreast  aflfected  in  this  way,  it  will  be  found  that  the  tumor,  which  may 
either  be  confined  to  one  lobe  or  may  implicate  the  whole  of  the  gland, 
is  hard,  heav}^,  and  solid  to  the  feel;  on  careful  examination,  however, 
its  surface  may  be  felt  to  be  finely  nodulated  ;  and,  occasionally,  a  larger 
cyst  than  usual  may  be  found  projecting,  which  is  recognised  by  its 
elastic  feel  and  globular  shape.  The  disease  is  slow  in  its  growth,  and 
does  not  implicate  the  adjacent  cutaneous  or  areolar  structures;  hence, 
the  tumor  is  movable  on  the  pectoral  muscles,  and  the  skin  is  unattached 
to  it.  The  axillary  glands,  also,  are  not  enlarged,  at  least  not  to  any 
material  extent.  The  nipple  will  usually  be  found  to  be  normal  in  its 
shape,  and  not  depressed. 

The  eventual  development  of  malignant  action  in  these  cystic  tumors 
by  the  deposit  of  cancer  in  the  interior  of  the  large  cysts  must  not  be 
overlooked.  A  tumor  of  this  kind  may  be  benign  for  many  years,  and 
remain  generally  so  throughout  the  greater  portion  of  its  structure;  yet, 
after  removal,  encephaloid  may  be  found  to  have  formed  in  some  of  the 
cj^sts.    In  the  case  from  which  the  drawings  (Figs.  664,  665)  were  taken, 


Fig.  664. — Ulcerated  Cystic  Tumor  of  Breast, 
of  20  years'  duration. 


Fig.  665. — The  same  Cystic  Tumor,  sl.^  mouths 
later,  with  Cancerous  Deposit. 


the  tumor  had  existed  for  more  than  twenty  years  before  removal,  hav- 
ing commenced  at  the  age  of  twenty-eight;  but,  after  extirpation,  can- 
cerous matter  was  found  at  the  bottom  of  some  of  the  cysts,  which,  as 
the  constitution  was  uncontaminated,  was  doubtless  of  recent  forma- 
tion ;  and  the  surface  of  the  fungus  was  epitheliomatous. 

Treatment. — The  treatment  of  these  various  forms  of  cj'stic  and  sar- 
comatous growths  varies,  according  to  the  number  and  size  of  the  cysts, 
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and  the  quantity  of  solid  matter  deposited  inside  and  around  tliern. 
Wlien  tlie  cj^st  is  small  and  single,  tlie  fluid  contents  may  be  let  out  l»y 
puncturing  with  a  small  trochar;  but  a  cure  cannot  usually  be  effected 
in  this  way,  as  the  fluid  readily  reaccumulates.  In  cases  of  this  kind, 
Sir  B.  Brodie  found  considerable  advantage  from  the  application  of 
stimulating  embrocations,  more  particularly  of  one  composed  of  equal 
parts  of  camphorated  spirit  and  weak  spirit,  with  one-eighth  part  of 
liquor  plunibi.  In  other  cases,  blistering  and  tlie  application  of  the  tinc- 
ture of  iodine  may  be  serviceable.  Under  these  plans  of  treatment,  I 
have  several  times  seen  the  tumor  disappear.  Occasionally  it  will  snp- 
j)urate  spontaneously,  and  is  thus  got  rid  of;  or  it  may  be  opened,  a 
tent  of  lint  introduced,  and  thus  suppuration  established  in  it. 

Operative  Treatment. — If  the  tumor  be  unilocular  and  single, 
containing  serous  fluid,  possibly  with  fibrinous  matter  in  its  interior,  it- 
maj'  often  be  dissected  out  of  the  areolar  bed  in  which  it  lies,  and  be 
separated  from  its  attachment  to  the  mammary  gland,  this  structure  and 
the  nipple  being  otherwise  left  intact.  In  this  way  I  have  s'uccessfully 
i-emoved  large  unilocular  cysts  of  the  size  of  a  shaddock.  If  the  cyst  be 
compound  and  numerous,  the  case  is  more  serious,  and  then  their  extir- 
pation only  is  not  advisable. 

When  the  disease  is  truly  a  Cystic  Sarcoma,  it  is  better  either  to  leave 
the  tumor  and  treat  it  by  palliatives,  or  to  remove  the  wliole  breast; 
partial  removal  of  the  breast,  extirpation  of  the  tumor  with  its  lobe  of 
the  mammary  gland  onl3^,  is  not  usually'  a  very  successful  operation. 
Recurrence  of  cystic  development  will  almost  certainly  occur;  and  often 
very  severe  inflammation  of  the  gland  and  of  the  adjacent  textures  is 
set  up.  This  I  have  seen  on  several  occasions,  and  therefore  think  it 
better  that  the  breast  should  either  be  left,  or  removed  iii  toto.  Such  an 
operation,  however,  should  .not  be  undertaken  in  the  early  stages ;  as 
the  tumor  may  continue  for  many  years  without  seriously  troubling  or 
endangering  the  patient,  and  may  perliaps  eventually  undergo  atrophy 
or  absorption.  If,  however,  it  show  a  disposition  to  increase,  to  become 
troublesome  by  its  bulk,  or  painful,  it  sliould  then  certainly  be  extir- 
pated ;  and  this  operation  may  always  be  performed  with  a  good  pros- 
pect of  success,  inasmuch  as  the  disease  is  not  malignant,  and  does  not 
tend  to  contaminate  tlie  constitution.  It  is  a  remarkable  fact,  however, 
which  has  been  adverted  to  by  Lawrence  and  Brodie,  that,  even  though 
the  whole  of  the  breast  be  extirpated,  a  similar  affection  occasionally 
recurs  in  the  cicatrix,  requiring  subsequent  operation  ;  and  then,  per- 
haps, being  permanently  eradicated.  This  must  either  be  owing  to  some 
portion  of  the  cystic  structure  having  been  left  in  the  first  operation,  or 
to  the  development  of  new  cysts  in  the  site  of  the  former  ;  but  to  which 
cause  it  is  referable,  is  still  uncertain  The  repeated  recurrence  of  these 
cystic  tumors  is  very  remarkable.  Caesar  Hawkins  relates  a  case  in 
which  the  growths  had  to  be  removed  eight  times  for  as  many  recur- 
rences. After  the  removal  of  the  cystic  sarcoma,  a  recurrent  tumor  of 
cancerous  character  is  sometimes  developed  in  the  cicatrix,  even  in  cases 
in  which  there  is  gf)od  reason  to  believe  that  there  has  been  no  carcino- 
matous element  in  the  primaiy  disease.  Yet  in  other  instances  it  is 
doubtless  owing  to  the  cancerous  degeneration  of  the  cystic  growth, 
which  may  originally  have  been  benign,  but  in  which  a  malignant  action 
has  established  itself  before  removal. 

Sanguineous  Cysts  are  occasionally  met  with  in  the  mamma.  They 
present  the  ordinary  characters  of  cystic  development,  but  are  sometimes 
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accompanied  by  bleeding  from  the  nipples,  and,  wlien  tapped,  are  found 
to  contain  dark  thin  grumoiis  fluid. 

Various  rare  Tumors. — Besides  these  tumors,  the  breast  is  occasion- 
ally the  seat  of  other  morbid  growtlis  ;  for  instance,  fibrous,  osseous, 
and  cartilaginous  masses  have  been  met  with.  All  tliese  affections,  how- 
ever, are  of  extremely  rare  occurrence;  and,  wlien  they  form,  it  is  almost 
impossible  to  determine  their  true  nature  until  after  removal.  Their 
extirpation  is  usually  practised  on  account  of  the  obscurity  attending 
the  diagnosis,  and  the  fact  of  their  commonly  being  mistaken  for  can- 
cerous growths. 

The  most  important  of  these,  perliaps,  is  a  Recurrent  Fibrous 
tumor,  which  shows  a  remarkable  tendency  to  return  al"ter  removal. 
This  it  may  do  many — as  often  as  eight  or  ten — times. 

Sir  A.  Cooper  describes  a  Scrofulous  Tumor  of  the  breast;  the 
precise  nature  of  which  is  not  very  apparent  from  tlie  account  given  by 
that  great  Surgeon.  It  is  not  improbable,  however,  that  it  is  of  tuber- 
culous character  ;  and  Yelpeau  states  that  lie  has  found  tubeicle  occur- 
ring in  the  breast  in  two  forms:  in  the  first,  primarily  deposited  in  the 
skin  and  subcutaneous  cellular  tissue;  and  in  the  other,  as  a  llbro- 
tuberculous  aflfection  of  the  gland  itself 

Hydatids  of  the  breast  are  of  rare  occurrence,  and  have  been  princi- 
pally described  by  Sir  A.  Cooper;  cases  have  also  been  related  by  Grafe 
and  others.  These  hydatid  tumors  are  so  excessively  rare  and  obscure 
that  their  true  nature  would  not,  in  all  probability,  l)e  suspected  until 
after  removal.  Tliey  present  the  ordinary  characters  of  deeply  seated 
cysts,  with  fluctuation  and  some  induration  round  the  globular  swelling, 
and  an  absence  of  pain.  In  such  a  case,  an  incision  into  the  tumor  will 
cause  the  escape  of  the  aceplialocysts,  and  the  ultimate  suppuration  of 
the  cavity  in  which  they  lodged,  wiiich  will. gradually  cicatrise. 

In  some  rare  cases,  tumors  containing  Foetal  Remains  have  been 
met  with  in  the  breast:  these,  however,  are  rather  matters  of  patholo- 
gical curiosity  than  of  practical  importance. 

GANGER  OF  THE  BREAST. 

All  the  various  forms  of  cancer  have  been  met  witli  in  the  breast ; 
scirrhus,  however,  occurs  witii  far  greater  frequency  than  any  of  the 
otlier  varieties.  Occasionally  the  encepiialoid  form  of  the  disease  is  met 
with,  but  colloid  is  very  rare.  Cancer  of  the  breast,  whatever  form  it 
assume,  is  invariably  primary:  it  may  aflfect  one  lobe  only,  or  be  infil- 
trated into  the  whole  gland;  and  it  may  commence  in  the  nipple  or  in 
the  skin  covering  the  breast.  Most  frequently  one  breast  only  is  affected  ; 
but  in  some  cases  both  mammary  glands  are  implicated. 

Scirrhus. — Scirrhus  is  the  form  of  cancer  which  is  commonly  met 
with  in  the  breast.  It  may  occur  in  several  ways:  eithei-  affecting  the 
nipple,  implicating  the  skin,  being  primarily  deposited  in  the  form  of  an 
iutramammary  tumor;  or  infiltrating  the  whole  substance  of  the  organ. 
It  most  commonly  commences  as  a  circumscribed  tumor  of  small  size, 
at  first  perhaps  smooth  and  round,  hard  and  indolent  in  its  character, 
with  little  or  no  pain  ;  it  is  readily  movable,  may  be  situated  in  one  lobe, 
and  is  attached  perhaps  to  the  rest  of  the  gland  by  a  distinct  pedicle. 
As  it  increases  in  size,  it  becomes  hard,  knobbed,  and  irregular,  perhaps 
presenting  a  finely  granular  ffcl,  and  becoming  fixed  to  the  gland  and 
subjacent  parts.  When  the  disease  begins  as  scirrhous  infiltration  of 
the  breast,  the  mass  is  from  the  first  hard,  rugged,  irregular,  nodulated, 
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and  heavy;  often  somewhat  square  in  shape,  and  earl}'^  accompanied  liy 
adhesions  to  subjacent  parts.  In  other  cnses,  the  development  of  the 
scirrhous  mass  is  accompanied  by  a  coiresponding  atrophy  of  the  mam- 
mary gland,  which  becomes  shrivelled  and  disappears  entirely.  In  some 
instances,  rather  large  cysts  may  form  in  connection  with  the  scirrhous 
mass.  In  a  woman,  whose  breast  I  once  removed  for  vvhat  was  supposed 
to  be  cystic  sarcoma,  but  which  proved  after  the  operation  to  be  a  scir- 
rhous tumor,  the  mass  contained  several  c^ysts  as  large  as  clierries,  filled 
with  dark  or  greenish  fluid,  and  projecting  from  its  surface  ;  and  in  a  lady 
under  my  care  for  scirrhus  of  the  breast,  a  tumor  as  large  as  a  pigeon's 
egg,  containing  sanguinolent  fluid,  formed  on  the  surface  of  the  tumor. 

As  the  swelling  increases  in  size,  it  has  a  tendency  to  be  more  fixed 
to  the  subjacent  parts,  becoming  adherent  to  the  pectoral  muscles  and 
incorporated  with  the  areolar  tissue  at  the  border  of  the  axilla.  The 
tumor  also  begins  to  form  a  distinct  external  projection,  and  becomes 
more  irregular  in  shape ;  it  is  the  seat  of  severe  pain,  more  particularly 
at  night;  and  is  usually  covered  by  a  plexus  of  blue  and  dilated  veins. 
The  ordinary  symptoms  of  cancerous  cachexy  now  appear,  and  the  dis- 
ease then  makes  still  more  rapid  pi'ogress. 

The  tumor  may  in  some  cases  remain  for  a  great  length  of  time  with- 
out implicating  the  Skin;  but  most  commonly,  after  it  has  existed  for 
a  few  months,  this  tissue  becomes  more  or  less  involved  in  the  morbid 
action.  Instead  of  being  loose  and  movable  over  the  surface  of  the  can- 
cer, it  will  be  found,  on  being  ])inched  up  between  the  fingers,  to  dimple 
at  one  part,  where  it  may  be  felt  to  be  attached  by  a  kind  of  cord-like 
process  to  the  tumor  beneath  it.  After  a  time,  that  portion  of  the  skin 
wliich  first  became  fixed  in  this  wa}'  acquires  a  reddish  or  purplish  color, 
and  is  covered  with  thin  scaly  epidermic  desquamations,  and  becomes 
permeated  by  a  number  of  small  ramifying  vessels.  A  crack  or  fissure 
eventually  forms  in  this  ;  a  small  exudation  of  a  mucous  fluid  takes  place, 
which  dries  into  a  scab;  under  this,  ulcerative  action  sets  in,  which 
speedily  assumes  the  ordinary  characters  of  a  scirrhous  ulcer,  having 
hard,  elevated,  and  everted  edges,  a  greyish-green  or  foul  surface,  and 
discharging  a  quantity  of  very  fetid  pus.  In  some  cases  ulceration  may 
take  place  at  several  points,  and  thus  the  whole  surface  of  the  breast 
become  converted  into  one  immense  chasm,  which  may  even  extend  up 
into  the  axilla. 

The  skin,  when  affected,  often  assumes  a  red,  glazed,  hard,  and  brawny 
character,  being  shining,  and  as  if  greasy  upon  tlie  surface,  having  its 
pores  enlarged,  and  enveloping  the  side  of  the  chest  in  a  kind  of  stiff' 
solid  casing,  attended  usually  b}'^  much  pain,  considerable  oedema  of  the 
arm,  and  an  aggravated  form  of  constitutional  cachexy :  ulceration  at 
last  takes  place  in  this  hardened  mass,  and  then  speedily  destroys  the 
patient.  In  other  cases,  the  cancerous  development  seems  to  develop 
primarily,  and  to  expend  its  energy  chiefly  upon  the  cutaneous  struc- 
tures. The  tumor  of  the  gland  is  small,  atrophic,  and  implicates  the 
nipple.  The  cancerous  infiltration  rapidly  spreads  into  the  surrounding 
integument,  which  becomes  early  contaminated,  assuming  a  hard,  leath- 
ery character,  or  feeling  brawny  and  infiltrated;  often  without  discolo- 
ration, but  presenting  a  hj^iertrophied  appearance,  the  pores  being 
enlarged,  and  the  interspaces  between  them  increased.  In  other  cases, 
the  infiltrated  skin  assumes  a  brownish  or  purplish  color,  and  is  covered 
by  rough  desquamating  crusts,  so  as  to  resemble  the  bark  of  an  old  tree. 
Tliis  diseased  state  of  the  integuments  will  extend  very  widely,  without 
ulceration  or  further  development  of  the  tumor  situated  in  the  gland.     I 
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liave  in  this  way  seen  the  integuments  of  the  whole  front  of  the  chest, 
from  the  clavicles  to  below  the  mam  rase,  and  from  one  axilla  to  the  other, 
infiltrated,  hard,  and  leathei'j,  of  a  brownish-red  color,  forming  a  stiff 
cuirass,  as  it  were,  but  without  ulceration.  This  condition  is  ver^^ 
chronic  ;  and  it  is  remarkable  that  in  it  tlie  axillary  glands  are  not  infil- 
trated, or  the  constitution  rendered  cachectic,  at  nearly  so  early  a  period 
as  when  the  disease  primarily  originates  in  the  mammary  gland,  and 
secondarily  involves  the  skin. 

Another  way  in  which  the  skin  becomes  involved  primarily,  is  by  the 
formation  of  a  scirrhous  tubercle  or  nodule  in  it,  usually  towards  the 
outer  or  axillarj^  border  of  the  mamma.  From  this  the  disease  gradually 
infiltrates  inwards,  implicating  the  gland  in  a  secondary  manner,  and 
usually  but  to  a  limited  extent. 

The  Pain  is  in  man}- cases  but  trifling  in  the  early  stages  of  the  affec- 
tion ;  so  much  so,  indeed,  that  it  is  the  tumor,  often  accidentally  noticed, 
that  first  excites  alarm;  as  it  increases,  however,  the  suffering  becomes 
severe,  more  particularly  at  night,  is  greatly  aggravated  by  handling  the 
diseased  mass,  and  chiefly  extends  up  to  the  shoulder  and  down  'the  arm. 
The  pain  usually'  becomes  most  severe  about  the  time  when  the  skin  is 
first  implicated  ;  but,  as  the  cutaneous  infiltration  goes  on,  it  gradually 
lessens,  owing  probably  to  the  destruction  of  the  cutaneous  nerves. 

Retraction  of  the  Nipple  commonly  commences  about  the  same 
time  that  the  skin  is  implicated  ;  it  appears  to  be  owing  to  the  glandular 
substance  becoming  involved  in  the  mass  of  the  tumoi-,  and  thus  giving 
rise  to  shortening  of  the  lacteal  ducts  ;  in  consequence  of  which,  by  the 
projection  forwards  of  the  general  mass  of  the  breast,  the  nipple  appears 
to  become  completely  buried.  This  sign  has  received  more  importance 
than  it  deserves  in  connection  with  cancer,  as  it  does  not  in  all  cases  of 
malignant  disease,  and  is  occasionally  met  with  in  simple  mammary 
tumors. 

The  Axillary  Glands  usually  become  enlarged  early  in  the  disease, 
and  may  attain  a  greater  size  than  that  of  the  original  tumor;  and  on 
close  examination  a  kind  of  indurated  cord  may  be  felt  extending  in 
the  course  of  the  absorbents,  from  the  edge  of  the  pectoral  muscle  to 
the  axilla.  After  a  time,  the  supraclavicular  or  subclavicular  glands 
may  likewise  become  implicated.  In  fact,  tlie  whole  of  the  glandular 
structures  in  the  vicinity  of  the  shoulder  undergo  cancerous  infiltration. 
When  tliis  is  the  case,  the  pressure  upon  the  axilhuy  vein  may  occa- 
sion oedema  of  the  arm  and  hand.  The  glandular  infiltration  usually  in- 
creases rapidly  after  the  skin  has  become  implicated.  In  some  cases,  scir- 
rhus  of  the  axillary  glands  is  the  primary  disease  :  and  in  other  instances, 
when  the  glands  become  affected,  the  chief  virulence  of  the  disease  ap- 
pears to  expend  itself  upon  them;  the  tumor  of  the  breast  ceasing  to 
enlarge,  or  even  wasting,  whilst  the  secondary  glandular  deposits  in  the 
axilla  become  greatly  developed. 

As  the  scirrhus  extends,  it  may  gradually  affect  tlie  subjacent  muscles, 
cellular  tissue,  the  ribs,  and  at  last  the  pleura,  giving  rise  eventually  to 
liydrothorax  or  secondary  visceral  deposits.  In  many  instances,  how- 
ever, the  disease  proves  fatal  by  the  induction  of  exhaustion.  The  con- 
stitutional cachexy  is  in  many  cases  not  very  distinctly  marked,  until 
after  the  skin  has  become  involved  ;  Itut  then  it  rapidly  increases,  more 
especially  when  ulceration  takes  place.  Indeed,  the  cancerous  degene- 
I'ation  of  the  skin  may  lie  looked  upon  as  an  epoch  of  peculiar  impor- 
tance in  scirrhus  of  the  breast,  as  it  is  at  this   period   that  the  pain 
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increases,  that  the  lymphatic    system   becomes  infected,  and  that    the 
constitution  becomes  distinctly  poisoned. 

Duration. — The  duration  of  life  after  the  occurrence  of  scirrhus  of 
the  breast  varies  greatly;  so  mucii  so,  that  the  disease  may  be  consid- 
ered as  assuming  an  acute  and  a  clironic  form.  The  acute  variety  prin- 
cipally occurs  in  ruddy  and  plethoric  women,  and  commonly  proves  fatal 
in  a  few  months.  In  those  wiio  are  of  a  more  feeble  and  delicate  con- 
stitution, tlie  disease,  as  a  general  rule,  takes  a  slower  course.  Sir  A. 
Cooper  states  that  the  disease,  on  an  average,  is  from  two  to  tliree  3'ears 
in  growing,  and  from  six  montlis  to  two  years  in  destroying  life  after 
being  fully  formed.  In  this  estimate,  which  is  probably' correct,  Walshe 
agrees  ;  so  that  the  average  duration  of  life  in  cancer  of  the  breast  would 
probably  be  about  three  years.  As  a  general  rule,  the  progress  of 
scirrhus  is  slower  in  old  people,  in  whom  it  occasionally  gives  rise  to  a 
kind  of  atrophy  of  the  breast,  with  shrinking  and  induration  of  the  tu- 
mor. There  are  man}^  instances  on  record,  liowever,  in  wliich  cancer  of 
the  breast  has  existecl  for  a  far  longer  period  tlian  has  just  been  men- 
tioned ;  for  ten,  twelve,  or  even,  as  in  a  case  related  by  Sir  B.  Brodie, 
tor  twenty-five  years. 

Pathological  Structure. — After  removal,  scirrhus  of  the  mamma 
presents  considerable  variety  in  appearance.  In  the  majority  of  in- 
stances it  occurs  as  a  peculiarly  hard,  knobbed,  and  irregular  mass, 
creaking  under  the  knife  when  cut,  and  presenting  on  section  a  greyish 
or  bluish-grey,  semi-transparent  surface,  traversed  in  various  directions 
by  bands  of  a  more  opaque  character,  and  exuding  on  pressure  a  thin 
reddish  juice.  In  many  instances,  masses  of  on  opaque  appearance  and 
yellowish  tint  may  be  seen  in  the  midst  of  tine  tumor.  Tiiese,  whicli 
look  like  tuberculous  deposits,  consist  in  reality  of  fatty  degeneration 
of  the  scirrhous  structure.  In  other  cases  again,  on  pressing  the  tumor, 
small  drops  of  a  thick  creamy  fluid  will  appear  to  exude  at  various  points. 
Tills  seems  to  be  tlie  inspissated  and  altered  secretion  of  tlie  gland  re- 
tained in  the  ducts.  Cysts  are  occasionally,  though  rarely,  met  with  in 
scirrlius  of  the  breast ;  these  are  usually  small,  and  contain  clear  flnid, 
being  deeply  imbedded  in  the  substance  of  tlie  tumor;  in  other  cases 
the^^  may  be  large  and  globular,  and  filled  with  a  bloody  or  dark-green 
liquid.  The  microscopical  characters  of  scirrhus  of  the  breast  are  such 
as  are  represented  in  Figs.  305  and  306,  Vol.  I. 

Enoephaloid. — Encephaloid  of  the  mammary  region  and  gland  is  by 
no  means  of  such  common  occurrence  as  scirrhus,  yet  all  the  varieties 
of  this  form  of  cancer  have  been  met  with  in  the  breast;  and  fungus 
hsematodes  has  been  seen  to  spring  from  the  bottom  of  cystoid  growths 
previously  developed  in  this  region.  Encephaloid  of  the  breast  may 
sometimes  acquire  a  considerable  size;  thus,  Cruveilhier  relates  a  case 
in  which  the  tumor  weighed  nearly  twelve  pounds.  The  structure  of 
this  disease  does  not  difler  from  that  of  the  same  affection  in  other  situ- 
ations; both  the  hard  and  the  soft  varieties  may  be  met  with,  and  in 
some  advanced  cases  the  true  fungus  hfematodes  occurs.  But  undoubt- 
edly maniy  forms  of  rapidly  growing  and  fungating  tumor  of  the  mamma, 
which  up  to  a  recent  period  were  considered,  descriiied,  and  figured  as 
encephaloid,  are  in  reality  not  cancerous  at  all,  but  sim[)ly  forms  of  soft 
sarcoma,  with  a  tendency  to  rapid  growth,  fungous  sprouting,  and  in- 
terstitial haemorrhage. 

Encephaloid  usually  begins  deeply  in  the  substance  of  the  breast, 
though  sometimes,  but  more  rarely,  at  a  little  distance  from  the  gland, 
as  a  soft  globular  lumor,  which  rapidly  increases  in  bulk;    the  integu- 


CAUSES  OF  CANCER  OP  THE  BREAST,         575 

ments  coveving  it  are  not  at  first  arlherent,  but  are  usually  pnslierl  before 
it,  and  speedily  become  permeated  by  a  largely  ramified  network  of 
veins.  In  some  cases  I  have  seeu  the  integuments,  earl3'  in  the  disease, 
oedematous  and  inflamed,  so  as  to  mask  the  subjacent  tumor.  The  mass 
at  first  feels  as  if  composed  of  several  soft  and  rounded  tumors,  which 
communicate  an  obscurely  fluctuating  sensation,  perhaps  causing  the 
Surgeon  to  mistake  the  growth  for  a  C3'stic  formation  or  an  abscess  ; 
with  which  it  is  especially  apt  to  be  confounded  in  those  cases  (rare,  it 
is  true)  in  which  the  skin  is  inflamed  and  oedematous.  The  breast  now 
rapidly  assumes  a  very  prominent  and  conical  form  ;  the  skin  covering 
it  at  its  most  projecting  part  becomes  thinned  and  reddened,  and  at  last 
gives  way,  leaving  a  large  circular  ulcer,  from  which  a  fungous  mass  of 
greyish  or  reddish-brown  color  speedily  sprouts  up,  with  a  good  deal  of 
discharge  of  a  foul,  bloody,  and  offensive  character.  From  this,  disin- 
tegrated masses  are  occasionally  detached  by  a  kind  of  sloughing  action  ; 
and  cases  may  even  occur  in  wiiich  the  whole  (;f  the  fungous  protrusion 
sloughs  awa}',  and  cicatrisation  taking  place,  a  tolerably  perfect  cure 
may  result.  These  instances,  however,  are  so  rare  as  scarcely  to  influ- 
ence our  prognosis  of  the  necessarily  fatal  character  of  the  affection.  Im- 
plication of  the  glandular  structures  in  the  vicinity  of  the  tumor,  fol- 
lowed b}'  constitutional  cachexy,  occurs  in  this  as  in  true  scirrlius  of  the 
breast.  The  progress  of  the  disease  is  always  extremely  rapid,  particu- 
larly in  young  and  otherwise  healthy  subjects. 

Colloid  of  the  breast  is  of  rare  occurrence,  and,  when  met  with,  is 
usually  associated  with  scirrlius  or  encephaloid.  It  may,  however,  occur 
singly;  and,  slowly  growing,  \nay  attain  a  very  large  size.  I  have  re- 
moved from  the  breast  of  a  lady  a  colloid  tumor  which,  after  growing  for 
five  years,  had  attained  a  weight  of  six  pounds.  Its  colloid  character 
was  established  after  careful  examination  by  G.  Harley.  In  tiiis  case  tlie 
tumor  was  smooth,  somewhat  lobed,  but  not  adherent  to  the  skin  or  sub- 
jacent parts.  On  section  after  removal,  it  was  found  to  be  of  a  3'ellowish- 
brown  color  of  varying  shades,  and  composed  of  a  dense,  smooth  stroma, 
with  numerous  loculi  and  sacs  filled  with  glairj^,  transparent  colloid 
matter. 

Causes  of  Cancer  of  the  Breast. — These  are  usually  extremely 
obscure. 

Sex  is  certainly  the  circumstance  that  has  the  most  marked  influence 
on  the  occurrence  of  mammary  cancer,  the  disease  being,  as  is  well  known, 
almost  entirely  confined  to  women  ;  yet  instnnces  in  which  this  affection 
is  met  with  in  the  male  breast  occasionally  occur.  Its  peculiar  frequency 
in  the  female  may  possibly'  be  owing  to  the  great  and  sudden  alterna- 
tions of  the  functional  activity  of  the  breast  in  women.  The  changes 
impressed  upon  this  organ  at  puberty  and  during  |)regnanc3',  the  various 
alternations  which  it  undergoes,  the  inflammatory  affections  to  which  it 
is  subject  during  lactation,  the  frequent  irritation  to  which  it  is  exposed 
by  sympathising  with  uterine  derangement,  and  the  diminution  in  its 
vital  activity  that  takes  place  at  the  change  of  life,  are  suflflcient  to  ex- 
plain the  great  liabiiit}^  of  this  organ  to  disease  generally;  and  may  not 
improbably  give  a  cine  to  the  reason  why  it  is  peculiarly  the  seat  of 
cancer  in  Avomen. 

Age. — The  age  at  which  cancer  of  the  breast  most  frequently  occurs 
is  between  the  thirtietii  and  fiftietli  years.  According  to  Birkett,  it  is 
most  commonly  met  with  between  the  ages  of  forty-five  and  fifty — a 
period  of  life  that  is  popularly  looked  upon  as  specially  obnoxious  to 
this  malady.    At  these  ages,  cancer  of  the  breast  usually  affects  the  form 
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ofscirrhiis.  When  it  occurs,  as  it  very  rarely  does,  in  early  life,  it  more 
frequently  assumes  the  encephaloid  character.  I  have,  however,  removed 
a  scirrhous  breast  from  an  unmarried  woman  twenty-three  years  of  age. 
In  elderly  women  also,  scirrhus  is  the  prevalent  form  ;  though  I  have 
seen  several  instances  of  encephaloid  at  an  advanced  period  of  life,  one 
case  in  a  woman  upwards  of  seventy  years  of  age.  Indeed,  cancer  in 
either  form  may  affect  this  organ  up  to  the  latest  period  to  which  life  is 
prolonged.  Married  women  are  said  to  be  more  liable  than  single  ones 
to  cancer  of  the  breast ;  it  may,  however,  fairly  be  doubted  whether  they 
are  proportionately  so  ;  and  it  is  a  common  belief,  founded,  I  tliink,  in 
some  degree  on  truth,  that  the  disease  is  most  common  in  women  who 
have  not  borne  children. 

Injuries  inflicted  upon  the  breast,  such  as  blows,  squeezes,  &c.,  are 
commonly  referred  to,  and  are  greatly  dreaded  by  women,  as  the  causes 
of  cancer.  That  they  might  be  so  in  constitutions  otherwise  predis- 
posed to  tlie  affection,  does  not  appear  improbable;  and  that  they  are 
so  in  reality  in  many  cases,  I  have  not  tlie  least  doubt.  The  number  of 
instances  that  have  fallen  under  my  observation,  in  wiiich  a  blow  or 
squeeze  of  the  breast  has  speedilj'^  been  followed  by  the  appearance  of  a 
cancerous  tumor  in  it,  leaves  no  doubt  whatever  on  my  mind  of  the  truth 
of  the  popular  belief  that  associates  the  injury  with  the  disease,  in  tlie 
relation  of  cause  and  effect.  Lacteal  inflammations  are  likewise  fre- 
quently supposed  to  tend  to  the  production  of  cancer  of  the  breast.  Of 
this  doctrine,  I  think  that  we  do  not  possess  at  present  sufficient  proof; 
though  it  appears  highlj^  probable  that  disturbance  of  tlie  functions  of 
the  organ  during  lactation  may  predispose  to  the  occurrence  of  this 
disease. 

Diagnosis — The  diagnosis  of  cancer  of  the  breast  from  other  dis- 
eases affecting  this  organ  is  of  tlie  first  importance,  and  is  attended  by 
corresponding  difficulties.  The  great  point  is  to  determine  wlietlier  the 
tumor  of  the  breast  be  of  a  cancerous  character  or  not ;  that  the  Surgeon 
should  go  beyond  this,  matters  little  in  practice — and,  indeed,  except  in 
some  of  the  forms  of  cystic  disease  of  this  organ,  few  practitioners  would 
feel  disposed  to  endeavor  to  carry  their  diagnosis  beyond  this  point.  The 
great  and  essential  difficulty  in  determining  the  nature  of  a  tumor  of  the 
breast  consists  in  the  fact  of  the  same  signs  being  more  or  less  common 
to  many  growths  in  this  region  ;  a  hard,  circumscribed,  indolent  mass, 
chronic  in  its  progress,  with  a  certain  amount  of  pain,  being  the  usual 
characteristics  presented  by  all  solid  mammary  tumors;  and  though  in 
nine  cases  out  often  a  tumor  presenting  these  characters,  which  has  ex- 
isted for  a  year  or  more  in  an  elderly  woman,  and  has  resisted  ordinary 
absorbent  and  alterative  treatment,  is  schirrous,  yet  instances  of  the  re- 
A^erse  occasionally  occur.  Nothing  can  better  exemplify  the  difficulty  of 
diagnosis  in  tumors  of  the  breast,  than  the  circumstance,  which  is  not 
unfrequently  witnessed,  that  after  the  removal  of  the  diseased  mass,  its 
section,  and  careful  examination,  Surgeons  of  equal  experience  vvill  differ 
as  to  whether  it  be  malignant  or  not,  and  to  what  class  of  affections  it 
should  be  referred  ;  and,  indeed,  in  many  of  these  cases  it  is  impossible 
to  ascertain  its  precise  nature  without  having  recourse  to  microscopical 
observation. 

It  is  extremely  difficult  to  lay  down  any  definite  rules  of  diagnosis  hy 
which  the  question  as  to  the  malignancy  of  a  tumor  of  the  breast  can 
be  solved.  In  the  majority  of  cases  of  cystic  growth  in  this  region,  there 
is  little  difficulty  ;  tiie  existence  of  cysts  of  sulflcient  size  to  lie  readily 
felt  or  seen  through  the  skin  being  generally  characteristic  of  the  non- 
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malignant  cystic  growtlis.  It  must  be  borne  in  mind,  however,  thai 
cases,  snch  as  one  to  which  allusion  has  alreadj''  been  made,  may  occur, 
in  which  cysts  are  conjoined  with  cancerous  development. 

The  diagnosis  between  cystic  sarcoma  and  some  forms  of  cystic  cancer 
of  the  breast  is  not  always  easy;  indeed,  it  may  be  impracticable,  aad. 
only  be  determinable  after  removal  by  microscopic  examination.  I  have 
had  in  the  Hospital  a  patient  fifty-nine  years  of  age,  in  whose  breast  a 
hard  tumor,  as  large  as  half  an  orange,  had  existed  for  five  years;  it 
was  perfectly  and  freely  movable,  unconnected  in  any  way  with  the  skin; 
there  was  no  retraction  of  the  nipple,  and  no  lancinating  pain.  On  its 
upper  side,  several  large  cysts  could  be  felt,  and  seen  through  the  skin. 
On  examination  after  removal,  it  was  found  to  be  encysted  scirrhus,  with 
large  cysts  of  the  size  of  cherries,  containing  blood3''  and  yellow  fluid. 
The  onl}'  ver}^  suspicious  circumstances  here  vvere  the  age  of  the  patient, 
and  the  existence  of  one  small  indurated  gland  in  the  axilla. 

In  these  cases  of  doubt,  the  safer  plan  is  always  to  make  an  explora- 
tory'' puncture,  and,  if  necessary,  to  examine  under  the  microscope  the 
contents  withdrawn  by  the  groove  in  the  needle  or  by  the  trochar ;  in- 
deed, if  there  be  the  sliglitest  doubt  as  to  the  nature  of  the  tumor,  this 
exploratory  puncture  should  never  be  omitted  before  its  removal  is  de- 
termined upon.  I  have  more  than  once  seen  tumors  which  had  been 
positively  pronounced  to  be  scirrhous,  and  for  which  amputation  of  the 
breast  had  been  recommended,  prove  to  be  cystic,  and  disappear  entirely 
when  their  contents  were  withdrawn. 

Between  cancer  and  the  ordinary  solid  tumors  of  the  breast,  more 
especially  the  sarcomata,  the  diagnosis  is  often  extrerael}'  difficult  ;  but 
we  may  arrange  the  chief  signs  of  the  two  forms  of  disease  in  distinct 
groups,  when,  by  comparing  them  together,  the  differences  may  be  more 
clearly  seen,     (See  Table.) 


NON-MALIGNANT    rUMORS. 

Feel.  Moderately  hard,  nodulated,  ir- 
regular in  shape  ;  occasionally  more 
or  less  lobed  ;  not  very  distinctly  cir- 
cumscribed ;  sometimes  elastic  in 
parts . 

Mobility.  Considerable,  though  occa- 
sionally there  is  a  deep  pedunculated 
attachment. 

Skin.  Of  the  natural  color  throughout, 
though  thinned  and  expended  with 
the  tumor  lying  close  beneath  it. 
Only  implicated  in  the  advanced  stage 
of  cystic  sarcoma. 

Nipple.  Usually  not  retracted. 

Veins  of  the  Skin.     Not  much  dilated. 

Pain.  Often  moderate,  if  severe,  con- 
tinuous or  of  a  neuralgic  character, 
much  iuci'eased  by  handling. 

Axillary  Glands.  Of  usual  size,  or  bat 
slightly  enlarged  and  movable.  Lym- 
phatics not  affected  ;  supraclavicular 
glands  not  affected. 

Constitutional  Affection.  None. 
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SCIRBHOnS  TUMOR. 

Feel.  Of  stony  hardness,  knobby  and 
distinctly  circumscribed,  or  somewhat 
square,  and  occupying  the  whole  of 
the  substance  of  the  gland. 

Mobility.  At  first  considerable,  but  soon 
becomes  fixed  to  the  deejDer  structures 
by  a  bi'oad  attachment. 

Skin.  Early  implicated — at  first  dimpled, 
then  red  or  purple,  and  in  other  cases 
brawny  and  leather-like,  so  that  it 
does  not  admit  of  being  pinched  up 
into  folds  ;  or  nodulated  ;  purple  red 
masses  form  in  it. 

Nipple.  Usually  retracted. 

Veins  of  the  Skin.   Very  great  dilated. 

Pain.  Severe  and  lancinating,  especi- 
ally at  night  after  handling,  and  when 
the  skin  is  implicated,  but  not  continu- 
ous. 

Axillary  Glands.  Enlarged,  indurated, 
and  fixed.  Indurated  mass  of  lym- 
phatics under  and  parallel  to  edge  of 
the  pectoral,  stretching  into  the  axilla; 
supraclavicular  glands  enlarged. 

Constitutional  GacJiexy.  As  disease  ad- 
vances. 


578  DISEASES    OF    THE    BREAST. 

Rapidity  of  growth^  although  always  a  very  suspicious  circumstance, 
cannot  by  itself  and  without  other  signs  he  taken  as  unequivocal  evi- 
dence of  malignancy  of  action.  1  have  seen  a  so-called  "chronic  mam- 
mary tumor,"  probably  a  sarcoma,  increase  from  the  size  of  a  hen's  Gs,g 
to  that  of  the  adult  head  in  less  than  six  months,  and  after  removal  not 
present  the  slightest  evidence  of  malignant  disease,  on  tiie  most  careful 
examination. 

Recurrence  after  removal^  though  a  very  suspicious  circumstance,  is 
by  no  means  a  proof  of  malignancy.  Rapidly  growing  sarcomata  will 
recur.  This  I  have  seen  happen  five  times  in  a  lady,  otherwise  in  per- 
fect health,  and  without  a  trace  of  malignant  disease  in  the  system  or  in 
the  tumor  {see  page  565).  So  also  the  recurring  fil)roid  tumor  has  been 
removed  eight  or  ten  times  from  the  breast,  before  its  complete  extirpa- 
tion has  been  effected. 

Treatment. — In  cases  of  cancer  of  the  breast,  the  first  question  that 
presents  itself  to  the  Surgeon  is,  whether  any  plan  of  treatment  short  of 
the  removal  of  the  tumor  holds  out  a  prospect  of  cure,  or  even  of  relief; 
and  if  not,  whether  the  extirpation  of  the  cancerous  breast  can  be  un- 
dertaken with  a  prospect  of  ridding  the  patient  of  an  otherwise  fatal 
disease,  or  at  least  of  prolonging  her  existence.  To  these  questions  the 
remarks  made  at  pp.  '?7t  et  seq.^\o\.  I.,  on  the  general  treatment  of 
cancer,  may  be  considered  applicable.  The  management  of  the  breast, 
however,  involves  so  many  special  considerations  of  importance,  that  it 
becomes  necessary  to  consider  its  bearings  somevrhat  in  detail. 

No  constitutional  means  appear  to  be  of  the  slightest  service  in 
arresting,  and  still  less  in  removing,  cancerous  tumors  of  the  breast. 
The  advantages  stated  to  have  been  derived  from  the  use  of  arsenic, 
conium,  iron,  various  preparations  of  mercury,  &c.,  have  not  been  borne 
out  by  experience  ;  and,  indeed,  it  may  be  stated  generally  that  these 
and  all  other  known  remedies  are  perfectly  valueless  in  the  curative  treat- 
ment of  this  disease. 

Compression  by  various  means,  whether  by  plasters,  as  employed 
by  Young  ;  by  agaric,  as  used  b^'  Recamier ;  by  the  spring-pads  of  Tan- 
cliou  ;  or  by  the  slack  air-cushion  of  Arnott,  has  been  much  praised, 
not  only  as  a  palliative,  but  as  a  curative  means  of  treatment  in  this 
disease;  and  cases  are  recorded,  which,  however,  even  the  warmest  ad- 
vocates of  this  plan  of  treatment  are  forced  to  admit  to  be  altogether 
exceptional,  in  which  the  employment  of  this  means  has  been  stated  to 
have  effected  a  complete  removal  of  the  tumor.  But,  although  I  am  not 
prepared  to  deny  that  hard  and  chronic  tumors  of  the  breast  may  have 
become  absorbed  during  the  employment  of  this  treatment  (and  indeed 
I  have  had  occasion  to  observe  this  in  my  own  practice,  in  cases  of 
chronic  mammary  growth),  I  think  that  evidence  is  altogether  wanting 
to  show  that  an  undoubted  case  of  cancer  of  the  breast  has  ever  been 
cured  by  this  means.  And,  notwithstanding  the  high  authority  with 
which  some  of  these  alleged  cures  of  cancer  have  been  brought  before 
the  profession,  no  positive  proof  has  been  adduced  to  show  that  the 
tumor  that  was  observed  was  really  and  truly  of  a  cancerous  character, 
and  that  it  may  not  have  been  either  a  chronic  mammary  tumor,  or  an 
encysted  abscess  of  the  breast.  Every  practical  Surgeon  well  knows 
that  it  is  utterly  impossible,  in  the  present  state  of  science,  to  diagnose 
in  many  cases  with  complete  certainty  the  true  nature  of  a  tumor  of  the 
breast,  and  must  frequently  have  witnessed  cases  in  which,  after  extir- 
pation, the  morbid  growth  has  been  found  to  be  of  a  different  character 
from  what  had  originally  been  supposed.     1  am  acquainted  with  at  least 
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eight  or  ten  cases  in  which  some  of  the  most  experienced  Surgeons,  both 
in  this  country  and  in  Paris,  have  amputated  the  breast  for  supposed 
scirrhus  ;  when,  after  removal,  it  was  found  simply  to  have  been  the  seat 
of  a  chronic  abscess  with  very  dense  walls.  And  with  regard  to  a  hard, 
chronic,  and  indolent  tumor  of  the  breast,  few  Surgeons  will  hazard  a 
positive  diagnosis  as  to  whether  it  is  scirrhous  or  not,  until  they  have 
actually  seen  a  section  of  it ;  and  even  then  it  often  happens  that  men  of 
equal  experience  will  differ  in  the  judgment  they  pronounce  as  to  its 
nature.  For  these  reasons,  it  is  impossible  not  to  receive  with  the  ut- 
most hesitation  the  cases  of  supposed  cancer  of  the  breast  reported  as 
cured  by  the  advocates  of  compression,  and  not  to  suspect  that  the  cases 
recorded  by  these  gentlemen  as  instances  of  the  successful  employment 
of  this  plan  of  treatment  ma}'  have  been  other  chronic  tumors  of  the 
breast,  than  those  of  a  cancerous  character. 

But,  though  there  is  no  evidence  before  the  profession  to  prove  the 
utility  of  compression  as  a  curative  agent  in  cancer  of  the  breast,  I 
think  that,  when  practised  with  Arnott's  slack  air-cushion,  or  Tanchou's 
spring-pad,  it  is  of  considerable  value  as  a  palliatioe  in  some  of  tlie 
earlier  stages  of  this  disease  ;  when  it  may  undoubtedly  occasionally 
arrest  its  progress  for  a  time,  diminish  the  size  of  the  swelling,  and 
lessen  the  violence  of  those  attacks  of  lancinating  pain  which  are  so  dis- 
tressing to  the  patient.  In  conjunction  with  the  pressure,  much  relief 
to  suffering  may  be  afforded  by  the  use  of  belladonna  plasters,  or  of 
atropine  or  aconite  inunctions,  together  with  the  internal  exhibition  of 
conium,  and  morphia,  or  hj'podermic  injections  of  morphia  and  atropine. 

In  the  advanced  stages  of  the  disease,  however,  when  the  skin  is 
involved,  the  pressure  is  often  unbearable,  increasing  the  pain,  and  act- 
ing as  a  source  of  irritation  to  tlie  patient.  In  some  cases  of  this  kind, 
in  which  the  slack  air-cushion  could  not  be  borne,  I  have  seen  relief 
afforded  by  moderate  pressure  with  thick  layers  of  amadou,  supported 
by  an  elastic  bandage,  belladonna  or  conium  in  powder  being  dusted  on 
the  innermost  laj^er  of  amadou.  A  very  thin  gutta-percha  shield,  moulded 
to  the  part,  may  sometimes  be  advantageously  applied  over  this,  and 
kept  on  by  turns  of  an  elastic  roller.  When  the  skin  is  implicated  and 
very  tender,  the  application  of  belladonna  and  lead  lotion  is  of  use. 
When  the  disease  has  run  into  an  ulcerated  stage,  the  internal  adminis- 
tration of  conium,  so  as  to  blunt  the  sensibilit}',  and  the  local  application 
of  chlorinated  lotions  to  lessen  the  fetor,  together  with  the  application 
of  the  watery  extract  of  opium  or  of  belladonna,  will  relieve.  In  cases 
of  this  kind,  the  application  of  caustics  has  been  greatly  vaunted,  and 
portions  of  the  diseased  surface  may  be  cleansed  or  removed  by  these 
means.  The  emplo\'ment  of  the  various  antiseptic  dressings  that  are 
familiar  to  all  Surgeons  is  of  much  service  in  the  advanced  stages  of 
ulcerated  cancer  of  the  breast,  removing  fetor,  and  lessening  the  inflam- 
matory irritation  occasioned  by  the  decomposition  of  the  cancer  matter. 

Caustics,  applied  in  accordance  with  the  principles  laid  down  at  p. 
719,  Yol.  I.,  may  occasionally  be  advantageously  employed  in  the  treat- 
ment of  cancer  of  the  breast, .when  excision  is  not  practicable:  as  when 
the  patient  is  alarmed  at  and  positively  refuses  to  submit  to  the  knife ; 
when  she  is  anaemic  or  aged,  so  that  the  effects  of  loss  of  blood  are  to 
be  dreaded;  or  when  the  cancer  is  already  ulcerated. 

Operation The  constitutional  and  ordinary  local  treatment  of  can- 
cer of  the  breast  being  thus,  at  the  most,  of  a  palliative  character,  the 
question  of  operation  always  presents  itself  at  last.  The  objects  pro- 
posed are,  in  the  first  place,  by  the  extirpation- of  the  diseased  breast, 
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to  prevent  constitntional  infection,  and  thus  permanently  to  free  the 
patient  from  her  necessarily  fatal  affection  ;  or,  failing  in  this,  to  retard 
tlie  progress  of  the  constitutional  infection,  and  thus  at  least  to  prolong 
existence.  How  far  tiiese  objects  are  attained  by  amputalion  of  the 
cancerous  breast  is  a  suliject  of  important  inquiry  to  the  Surgeon.  The 
operation  has  been  discountenanced  by  many  excellent  patliologists  ; 
not  so  much  from  any  intrinsic  danger  it  may  possess,  for,  altliough 
occasionally  fatal  from  erysipelas  or  some  similar  accidental  complica- 
tion, there  is  nothing  speciallj' hazardous  about  it ;  nor  from  its  being 
now,  as  formerly,  open  to  the  objection  of  subjecting  the  patient  to  un- 
necessary pain,  all  suffering  during  its  performance  being  prevented  by 
ancesthetics,  and  little  inconvenience  being  experienced  at  subsequent 
dressings,  which  are  usually  nearly  painless  ;  but  the  great  objection 
lies  in  the  fear  of  the  disease,  in  many  cases,  returning  and  running  its 
course  as  rapidly  after  the  operation  as  if  none  had  been  performed,  and 
in  others  perhaps  even  more  rapidly. 

The  principal  points  in  connection  with  the  operation  appear  to  resolve 
themselves  into  two  questions  : — 1.  In  any  case  of  cancer  of  the  breast, 
may  constitutional  infection  be  prevented  by  amputation  of  that  organ; 
and,  if  so,  under  what  circumstances  will  this  most  probably  happen? 
2.  Although  the  disease  may  eventually  return  in  the  part  or  elsewhere, 
may  not  excision  arrest  the  rapidity  of  the  fatal  termination  ?  (  Vide 
p.  784  et  seq.,  Vol.  I.) 

1.  To  the  first  question,  it  is  not  easy  to  give  a  very  definite  reply. 
Nothing  shows  more  clearly  the  utter  worthlessness  of  many  so-called 
surgical  statistics,  than  the  discrepancy  that  exists  between  those  w^hich 
have  been  published  as  exhibiting  the  liability  to  relapse  of  cancer  after 
operation.  Thus,  Hill  states  that  out  of  88  cancers  on  which  he  had 
operated,  at  least  two  years  before  the  return  was  made,  there  were  only 
10  relapses,  and  2  deatiis  ;  whilst  Alexander  Monro  states  that,  out  of 
60  cancers  which  he  had  seen  removed,  in  only  4  patients  was  there  no 
relapse  at  the  end  of  the  second  year.  Boyer  saved  1  only  in  25,  and 
Macfarlane  gives  a  still  more  unfavorable  account  of  his  practice;  for 
he  says  that,  out  of  32  cases  of  cancer  operated  upon  by  himself,  there 
was  not  one  instance  of  radical  cure ;  and  of  80  other  cases  with  which 
he  was  acquainted,  the  result  was  in  every  instance  unfavorable.  War- 
ren, on  the  other  hand,  saved  1  in  3  ;  and  Cooper  1  in  4.  Amidst  such 
conflicting  statements  as  these,  it  is  clearlj'  impossible  to  eliminate  more 
than  the  general  fact,  which  is  well  known  to  evei"y  Surgeon  ;  that,  in  a 
large  number  of  the  cases  of  cancer  operated  upon,  there  is  a  tolerably 
speedy  return  of  the  disease.  In  these  cases  there  are,  however,  many 
I)oints  to  be  taken  into  account,  of  which  gross  statistics  can  take  no 
cognisance;  much  being  necessarily  dependent  upon  the  skill  with  which 
the  operation  is  performed,  as  well  as  upon  the  care  employed  by  the 
Surgeon  to  cutvvidely  of  the  disease,  and  to  extirpate  completely  not 
only  the  whole  of  the  morbid  mass,  but  those  tissues  in  its  neigiil)orhood 
which  appear  to  be  implicated  in  however  slight  a  degree. 

In  many  of  these  cases,  also,  it  is  by  no  means  improbable  that  the 
practice,  at  one  time  rather  generally  followed,  may  have  been  adopted, 
of  merely  extirpating  the  tumor  without  removing  the  whole  of  the 
breast.  I  am  therefore  disposed  to  look  upon  any  deductions  based 
upon  the  statistics  of  Hill,  Macfarlane,  and  Benedict,  as  of  very  little  if 
of  any  value  when  applied  to  the  surgery  of  the  present  day.  This  is 
more  especiall}'  the  case  from  the  fact,  already  adverted  to,  that  it  is  only 
comparatively  recently  that  it  has  been  possible  to  distinguish,  even  after 
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removal,  certain  forms  of  sarcoma  from  cancer,  and  that  all  statistical 
statements  in  reference  to  the  question  of  recurrence  of  cancer  of  the 
breast  after  operation,  made  anterior  to  this  |)erio(l,  must  l)e  utterly 
valueless,  inasmuch  as  hard  sarcomata  were  generall^^  mistaken  for  scir- 
rhus,  and  the  soft  and  rapidly  growing  ones  were  confounded  with 
encephaloid. 

The  only  inference  fairly  dedncihle  from  those  inquiries  is  that  in  a 
certain  proportion  of  cases,  whatever  the  precise  ratio  l)e  (and  this  is 
still  undetermined),  a  disease  supposed  to  be  cancer  has  been  effectually 
removed  by  extirpation  of  the  breast. 

2.  As  to  the  second  question, — wliether  as  a  general  rule  life  may  not 
be  prolonged  b}'  the  performanee  of  the  operation, — it  would  appear,  if 
the  statistics  collected  b^^  Leroy  D'EtioUes  be  accurate,  that  hitherto  it 
has  not  been  so.  Walshe  finally  comes  to  the  conclusion  that  the  opera- 
tion cannot,  as  a  general  rule,  be  regarded  as  a  means  of  prolonging  life, 
but  that  in  the  majority  of  cases,  death  is  hastened  by  such  interference. 
Sir  A.  Cooper  and  Sir  B.  Brodie  both  agree  that,  in  most  cases,  the 
disease  returns  in  two  or  three  years  after  the  operation,  and  then  kills 
the  patient. 

But,  though  the  general  result  of  a  statistical  inquiry  into  this  subject,, 
based  upon  the  imperfect  materials  and  probably  very  incorrect  figures 
at  present  before  the  profession,  leads  to  the  conclusion  that  operation 
for  cancer  of  the  breast,  when  indiscriminately  performed,  has  hitherto 
not  onl}'  failed  to  cure  the  disease,  but  has  actually  in  a  great  number  of 
cases  hastened  its  fatal  termination,  yet  it  must  be  admitted  that  in- 
stances have  occurred  in  which  life  has  been  prolonged  b}'  this  means 
considerably  beyond  its  average  duration  in  tliis  disease.  Thus,  Calla- 
way operated  on  a  case  in  which  no  return  took  place  for  twenty-two 
years.  Velpeau  states  that  he  removed  encephaloid  tumors  of  the  breast, 
and  that  the  patient  remained  free  from  the  disease  for  eight  or  ten 
years.  Sir  B.  Brodie  and  other  Surgeons  relate  similar  instances  in 
which  the  patient's  life  has  been  prolonged  for  many  years  after  the 
operation  ;  and  the  experience  of  the  most  eminent  practical  Surgeons  is 
decidedly  in  favor  of  having  recourse  to  it  under  certain  circumstances. 

But,  high  as  is  the  authority  that  must  necessarily  attach  itself  to  the 
statements  of  such  great  Surgeons  as  Velpeau  and  Brodie,  it  is  impos- 
sible not  to  suspect  that  some  of  the  tumors  may  not  have  been  cancers, 
but  only  sarcomata,  which  the  means  of  diagnosis  possessed  by  these  emi- 
nent men  were  insufficient  to  distinguish  from  true  cancers  in  all  cases. 

The  most  trustworthy  statistics  that  we  possess  on  the  relative  dura- 
tion of  life  in  cases  of  cancer  of  the  breast,  with  or  without  operation, 
are  those  collected  by  Sir  James  Paget,  Morrant  Baker,  and  Sibley. 
Paget  states  that,  of  113  cases,  66  were  not  submitted  to  operation  ;  of 
these  the  average  duration  of  life  was  a  little  more  than  48  months.  Of 
47  operated  on,  the  corresponding  average  was  also  a  little  more  than 
49  months.  In  the  first  two  3'ears  of  the  disease  the  proportion  of  deaths 
was  much  less  in  those  operated  on  than  in  those  who  were  left — beino- 
in  the  former  24  per  cent.,  in  the  latter  36  per  cent.  The  longest  dura- 
tion of  life  in  cases  not  operated  on  was  18  years;  in  those  operated  on, 
a  little  more  than  12  years.  Morrant  Baker  finds  that  in  84  cases  in 
which  no  operation  was  performed,  the  average  duration  of , life  was  43 
months  ;  in  62  cases  operated  on,  the  average  was  56^  months.  Sibley 
finds  that  the  average  duration  of  life  in  nnoperated  cases  was  about  32 
months  ;  whilst  in  those  suV)jected  to  amputation  of  the  breast  it  reached 
54   months.     Thus  it  will   be  seen  that,  independently  of  the  possible 
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chances  of  a  complete  cure,  tlie  operation  holds  out  the  prospect  of  an 
average  gain  of  nearly  two  years  of  life. 

There  is,  however,  another  point  of  view  from  which  these  operations 
may  be  considered  ;  for,  even  if  the3'  do  not  prolong  life,  they  may  greatly 
improve  the  patient's  condition,  and  place  her  in  a  state  of  comparative 
comfort  during  tlie  remainder  of  her  existence.  Thus,  she  may  be  suf- 
fering so  much  pain  from  the  local  affection,  or,  if  the  cancer  be,  ulcerated, 
may  be  so  much  annoyed  b}^  tlie  fetor  of  the  discharges,  that  she  may  be 
placed  in  a  position  of  far  greater  comfort  by  having  the  local  source  of 
disease  and  irritation  removed  ;  and  though  she  die  eventually  of  can- 
cer, it  may  be  with  much  less  suffering  to  herself  and  others  for  her  to 
be  carried  off  by  cachexy  with  secondary  deposits  in  the  lungs  or  liver, 
tlian  to  be  worn  out  b}^  the  pain,  discharge,  and  hemorrliages,  of  a  slowly 
progressive  ulcerating  cancerous  mamma. 

The  question  as  to  the  advisabilitj^  of  operation  in  any  given  case  of 
cancer  of  the  breast  cannot,  however,  be  determined  by  abstract  patho- 
logical reasoning,  by  reference  to  scientific  principles,  or  by  calculations 
founded  on  statistical  results.  The  Surgeon  must  minutely  examine 
and  attentively  weigh  all  the  circumstances  of  the  particular  case  before 
him,  and  he  must  endeavor  to  distinguish  those  cases  in  which  the  ope- 
ration may  possibly  be  the  means  of  preserving  or  prolonging  life,  from 
tliose  in  which  there  is  no  prospect  of  its  being  of  any  service,  or  in 
wliich  indeed  it  must  inevitably'  hasten  the  patient's  deatli.  Whatever 
the  value  of  statistics  may  l)e  in  determining  the  question,  whether  in 
cases  of  cancer  of  the  breast  generally  the  operation  will  effect  a  cure  or 
prolong  life,  they  are  not  equally  valuable  in  their  application  to  indi- 
vidual cases.  When  a  Surgeon  is  called  on  for  his  opinion  respecting 
the  propriety  of  amputating  the  breast  of  the  patient  before  him,  it  is 
not  sufficient  for  him  to  be  able  to  state  what  the  general  result  of  the 
operation  may  be,  but  he  must  be  able  to  satisfy  himself  whether  the 
particular  instance  under  consideration  may  or  may  not  be  one  of  those 
cases,  exceptional  perhaps,  in  which  there  is  a  possibility  of  extirpating 
the  disease  entirely  from  the  system,  or  at  all  events  of  prolonging  the 
patient's  existence.  In  order  to  do  this,  it  is  necessary  to  endeavor  to 
lay  down  some  rules  that  ma}'^  guide  us  in  selecting  those  cases  in  which 
the  operation  may  be  advantageously  done,  and  in  setting  aside  others 
in  which  we  know  that  it  will  almost  to  a  certainty  hasten  the  patient's 
death.  And,  indeed,  it  is  the  absence  of  all  such  considerations  in  gene- 
ral statistical  investigations  into  the  results  of  opei'ation  for  cancer,  that 
deprives  them  of  much  of  their  value  as  guides  in  actual  practice. 

Though  nothing  can  be  more  unsurgical  or  improper  than  the  indis- 
criminate extirpation  of  cancerous  tumors  of  the  breast  from  all  patients 
who  may  present  themselves  in  whatever  stage  of  the  disease;  and 
though  such  a  practice  would  doubtless  be  followed  by  fully  as  disas- 
trous results  as  those  that  occurred  to  Macfarlane,  Benedict,  and  others  ; 
yet  there  can  be  little  doubt  that  a  Surgeon  who  would  employ  a  certain 
principle  of  selection,  would  obtain  a  very  different  and  a  far  more  suc- 
cessful result  in  his  practice.  Sir  B.  Brodie  has  very  clearly  and  suc- 
cinctly pointed  out  the  most  important  circumstances  bj'  which  the  ques- 
tion as  to  the  propriety  of  operating  in  these  cases  should  be  determined. 
Before  floiug  so,  he  very  justly  dwells  on  the  fact  that  in  man}'  cases  the 
operation  may  fail,  and  the  disease  speedily  recur,  through  the  negli- 
gence of  the  Surgeon  in  leaving  portions  of  the  gland,  slices  of  the  tumor, 
or  contaminated  tissues,  and  that  thus  the  operation  may  receive  dis- 
credit for  what  is  in  reality  the  fault  of  the  Surgeon  w^ho  has  performed  it. 
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With  reference  to  operation,  cancerous  diseases  of  the  breast  may  be 
divided  into.tliree  classes: — 1.  Those  in  which  it  is  the  duty  of  tlie 
Surgeon  to  countenance  excision  ;  2.  Those  in  which  operation  is  of 
doubtful  expediency  ;  and  3.  Those  in  which  it  is  the  duty  of  tlie  Surgeon 
to  recommend  it. 

1.  Cases  unfit  for  Operation. ^-Tliis  class  includes  cases  present- 
ing the  following  conditions : — a.  Strongly  marked  constitutional  ca- 
chex}^;  6.  Disease  in  both  breasts;  c.  Secondary  deposits  in  internal 
organs;  d.  Much  enlargement  of  the  glands  under,  and  especiall}'^  of 
those  above,  tbe  clavicle  ;  e.  Adhesion  of  the  tumor  to  the  ribs  and  inter- 
costal muscles;  /.  Hard,  brawn_y,  and  infiltrated  skin,  of  a  reddish- 
brown  color,  having  a  hard,  leathery  feel,  or  a  greasy,  glazed  appearance; 
g.  Rapid  growth  of  the  tumor  in  a  patient  with  a  strong  hereditary  taint; 
h.  An  extensively  ulcerated  and  fungating  tumor. 

2.  Doubtful  Cases. — a.  If  the  patient  be  aged,  weak,  or  anaemic, 
and  the  tumor  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may 
destroy  life.  b.  When  the  skin  is  merely  dimpled  in  by  a  kind  of  pedicle 
passing  from  the  tumor  to  its  under  surface,  an  operation  may  be  per- 
formed, unless  other  circumstances  should  contraindicate  it ;  but  in  such 
cases  it  is  necessaiy  widely  to  excise  the  integument  surrounding  the 
attached  point.  The  cancer-cells,  as  I  have  more  than  once  had  occasion 
to  observe,  will  have  diffused  themselves  extensively  through  the  neigh- 
boring skin,  which,  to  the  naked  eye  and  to  the  touch,  has  a  perfectly 
healthy  appearance,  the  tumor  being  surrounded  by  a  kind  of  halo  or 
atmosphere  of  cancer-infiltration,  c.  When  there  is  but  moderate  en- 
largement of  the  axillary  glands,  which  are  so  situated  as  to  admit  of 
removal,  theoi)eration  may  be  performed,  d.  When  the  cancer  is  ulcer- 
ated, it  is  seldom  proper  to  operate;  but,  if  all  other  conditions  be  favor- 
able, this  even  need  not  in  some  special  cases  be  a  bar.  As  Sir  B.  Brodie 
has  pointed  out,  the  patient's  existence  may  sometimes  in  these  cases  be 
prolonged,  and  her  comfort  materially  increased,  b^'  removing  the  dis- 
eased and  ulcerated  mass. 

Old  age  exercises  a  material  influence  on  the  expediency  of  operating 
for  cancer  of  the  breast.  As  a  rule,  I  do  not  think  it  advisable  to  do  so 
after  seventy  years  of  age,  unless  the  distress  from  pain  or  the  discom- 
fiture from  fetid  ulceration  be  so  great  as  to  render  removal  at  an^^  risk 
justifiable.  The  danger  of  the  operation  is  greatly  increased  by  advanced 
age,  more  especially  if  the  patient  is  stout;  and  if  recovery  take  place 
the  expectancy  of  life  after  seventy  would  not  be  materially,  if  at  all, 
increased  by  the  extirpation  of  a  disease  which  would  probably  recur  in 
a  fatal  form  within  two  years  ;  the  more  so,  as  the  progress  of  cancer  at 
advanced  age  is  often  very  slow. 

3.  Cases  favorable  for  Operation — The  exclusion  of  all  the  cases 
that  fall  under  the  preceding  categories  will  necessarily  limit  very  mate- 
rially those  in  which  an  operation  may  be  undertaken  ;  it  can,  however, 
be  performed  with  every  prospect  of  its  I)eing  advantageous  to  the 
patient,  if  the  tumor  be  of  moderate  size,  slow  or  nearly  stationary  in  its 
growth,  unconnected  with  or  at  least  merely  attached  by  a  pedicle  of  the 
skin,  pretty  distinctly  circumscribed,  movable  on  the  subjacent  parts, 
and  not  complicated  by  enlarged  glands  in  the  axilla  or  elsewhere.  The 
patient  has  an  especially  good  prospect  of  recovery,  according  to  Brodie, 
if  the  disease  be  seated  in  the  nipple. 

When  once  a  tumor  of  the  breast  has  been  ascertained  to  be  of  can- 
cerous character,  the  sooner  it  is  removed  the  better,  unless  one  of  the 
special  reasons  adverse  to  operation   that  have  just  been  adverted  to 
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should  exist.  I  cannot  conceive  that  any  good  cnn  come  of  delnj^  in 
these  cases.  Tlie  disease  (for  reasons  stated  at  pp.  ^70 — *787,  Vol.  I.) 
appears  in  tlie  earl}'  stages  often  to  he  entii'ely  local:  there  is  no  evi- 
dence of  constitutional  infection,  but  if  the  operation  be  delayed  the  skin 
speedily  becomes  implicated,  the  axillary  glands  enlarge,  and  cancerous 
cachexy  sets  in.  As  a  general  rule,  it  may  be  staled  tliat  in  all  cases  of 
cancer  of  the  breast  the  whole  of  that  organ  ouglit  to  be  freely  removed, 
especial  care  being  taken  that  no  slices  of  mammary  stiucture  be  left 
behind  ;  and  after  removal  the  under  surface  and  edges  of  the  gland 
ought  to  be  carefully  examined,  with  tlie  view  of  seeing  that  the  extir- 
pation has  been  complete.  When  the  cancer  is  infiltiated,  the  whole  of 
the  breast  and  the  surrounding  cellulo-adipose  structures  must  be  very 
fieely  removed,  as  there  is  olleu  a  halo  of  cancer-deposit  around  the 
morbid  mass,  in  tissues  ai)parently  healthy.  It  may  happen  that  the 
tumor,  especially  if  scirrhous,  is  apparently  isolated,  and  situated  at  one 
l)order  of  the  gland,  scarcely',  if  at  all,  connected  with  that  structure. 
Here  the  question  will  arise,  as  to  whether  the  whole  of  the  organ  ought 
to  be  removed  or  not.  In  determining  this  we  must,  I  think,  be  guided 
by  the  position  of  the  scirrhous  mass  and  the  size  of  the  breast.  The 
cancer-infiltration  proceeds  in  the  course  of  the  lymphatic  vessels.  If 
the  cancer  be  situated  towards  the  sternal  or  under  aspect,  however  iso- 
lated it  may  appear,  it  will  be  found  that  the  mammary  gland  will  cer- 
tainly have  become  inflltj-ated,  lying  as  it  does  between  the  morbid  mass 
and  the  lymphatics.  When,  however,  the  tumor  is  seated  at  the  upper 
or  outer  border  of  the  gland;  when  it  appears  to  be  detached  from  the 
breast,  lying  rather  in  the  axilla  or  below  the  clavicle  than  in  connection 
with  the  gland  ;  when  the  breast  itself  is  very  large  and  fat,  but  healthy 
to  the  feel,  without  hardness  or  retraction  of  the  nipple;  when  there  is 
no  sign  whatever  of  deep  infiltration  of  the  breast — it  may  then  be  a 
question  whether  it  will  not  be  more  prudent  to  extirpate  the  tumor 
alone,  with  the  adipose  bed  in  which  it  lies,  and  a  deep  slice  of  the  ad- 
joining mammary  gland,  than  to  perform  the  more  serious  operation  of 
removing  the  whole  of  the  breast.  ,In  determining  this  point  we  must, 
I  think,  be  guided  by  the  situation  of  the  tumor,  the  feel  of  the  breast, 
and  the  size  of  that  organ.  If  the  tumor  be  distinctly  axillary,  if  the 
breast  feel  perfectly  soft  and  health}',  with  the  nipple  projecting,  there  is 
no  reason  to  fear  infiltration  by  cancer  of  the  central  and  sternal  por- 
tions of  the  mammary  gland.  I  have  found  on  careful  microscopical 
examination  of  breasts  removed  for  scirrhus  at  the  axillary  border,  that 
the  above-named  parts  of  the  gland  were  entirely  free  from  all  sign  of 
disease.  If  the  mamma  be  small  and  shrunken,  the  whole  may  be  re- 
moved without  any  increase  of  danger;  if  it  be  very  large,  the  Surgeon 
best  consults  the  patient's  safety  by  simply  removing-  the  tumor  with  a 
deep  triangular  slice  of  the  contiguous  portion  of  the  gland  ;  but  if  there 
be  any  hardness  or  suspicious  nodulated  feel  about  the  mammary  gland, 
if  the  line  of  demarcation  between  it  and  the  tumor  be  not  defined,  and 
particularly  if  the  patient  be  thin,  so  that  the  operation  is  not  a  very 
severe  one,  the  extirpation  of  the  whole  of  the  breast  ought  certainl}'  to 
be  practised.  However  widely  the  parts  are  removed,  the  line  of  incision 
usually  comes  together  readily  and  evenly,  owing  to  the  laxity  of  the 
integuments  in  the  mammary  region. 

I  have  observed  in  those  cases  in  which  it  becomes  necessary  to  extii"- 
pate  tumors  of  the  mammai'y  region,  without  removal  of  the  gland,  that 
erysipelas  has  more  frequently  followed  the  operation  than  w^ien  the 
gland,  being  affected,  has  required  removal. 
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Return  of  Cancer  after  Operation  may  take  place  in  three  situa- 
tions: in  the  cicatrix  of  tlie  part  operated  n})on  ;  in  the  neighboring 
lyniphatic  glands ;  or  in  some  internal  organ.  When  cancer  recurs  in 
the  neighborhood  of  the  previously  affected  part,  it  is  probably  owing  to 
the  cancer-cells  having  diffused  themselves  so  widely  into  tlie  skin,  the 
subcutaneous  areolar  tissue  and  muscles,  or  neighboring  lymphatic 
glands,  and  after  the  removal  of  the  tumor  these  cells  become  the  germs 
of  new  growths.  In  these  circumstances  it  may  recur  in  the  cicatrix 
and  then  implicate  the  glands;  or  in  the  glands  without  the  cicatrix 
having  been  previousl3'^  aff'ected.  In  local  relapse  of  this  kind,  it  often 
happens  that  the  disease,  so  reproduced,  runs  its  course  more  rapidly 
than  if  no  operation  had  been  performed;  the  increased  action  set  up  in 
the  part  during  the  healing  process  appearing  to  give  augmented  force 
to  the  reproductive  energy  of  the  cancerous  growth.  In  some  cases  it 
even  returns  in  the  wound  before  cicatrisation  is  completed,  the  ulcer- 
ated surface  then  assuming  the  ordinary  character  of  the  cancerous  ulcer. 
In  other  cases,  the  cicatrix,  some  weeks  or  months  after  it  is  fully 
formed,  assumes  a  dusk}^  red  or  purplish  tinge,  becoming  hard,  stony 
and  nodulated  at  points ;  these  nodules  being  round  or  oval,  often  very 
numerous,  and  varying  in  size  from  a  pin's  head  to  a  pigeon's  egg, 
studding  the  whole  length  and  breadth  of  the  cicatrix,  and  at  last  run- 
ning into  true  cancerous  ulceration.  In  such  circumstances,  the  only 
hope  of  prolonging  the  patient's  life  lies  in  the  speedy  excision  of  tlie 
whole  of  the  diseased  structures,  or  their  extirpation  by  caustics,  pro- 
vided there  be  no  deep  affection  of  the  glands,  nor  evidence  of  internal 
secondary  deposit.  But  if  the  axillary  glands  be  mucii  enlarged,  either 
alone  or  together,  with  recurrent  disease  in  the  cicatrix,  or  if  there  be 
any  sign  of  internal  cancer,  further  operation  will  be  improper. 

Amputation  of  the  Breast. — The  question  of  amputation  of  the 
breast  should  always  be  raised  and  discussed  with  more  than  ordinary 
regard  to  the  feelings  of  the  patient.  A  w^oman  looks  upon  her  breast 
as  alike  the  emblem  and  the  ornament  of  her  womanhood.  She  shrinks 
from  the  idea  of  its  being  affected  by  disease.  She  suff'ers  acutely  in 
mind  when  it  is  invaded  by  tumor  of  an3Miind  :  the  horrid  dread  of 
that  disease  being  cancer  ever  liaunts  her  thoughts,  not  so  much  from 
the  fear  of  the  possibly  impending  operation,  but  rather  from  tlie  dis- 
tress of  mind,  in  many  cases  amounting  to  a  sense  of  humiliation,  at  the 
idea  of  the  mutilation  of  which  she  is  about  to  become  the  victim.  The 
operation  for  the  removal  of  a  breast,  whether  affected  with  cancer  or 
with  other  disease,  may  be  performed  in  the  following  way.  The  patient 
should  lie  upon  a  table,  with  the  arm  hanging  over  the  side,  tied  down 
or  held  by  an  assistant.  If  the  tumor  be  large,  and  the  loss  of  blood  a 
matter  of  much  consequence,  another  assistant  should  compress  the 
subclavian  artery  on  the  first  rib.  The  haemorrhage  will,  however,  de- 
pend more  on  the  nature  than  on  the  size  of  the  tumor.  In  all  cancerous 
tumors,  but  especially  in  the  encephaloid,  it  is  eonsideralile,  and  from 
many  enlarged  vessels.  In  simple  tumors,  even  of  very  large  size,  it  is 
often  trivial.  I  have  removed  a  simple  tumor  of  the  breast  of  many 
pounds  weight,  and  onlj'had  to  tie  one  spouting  vessel.  Indeed,  nothing 
indicates  more  conclusively  the  enormous  vegetative  activity  of  can- 
cerous tumors,  and  the  great  drain  they  must  exercise  upon  the  system 
generally,  than  the  large  size  and  great  number  of  their  supplying  arte- 
ries, compared  with  those  sent  to  a  simple  tumor  many  times  larger 
than  the  malignant  one.  If  the  veins  about  the  part  be  much  dilated, 
measures  should  be  taken  to  arrest  the  flow  of  blood  from  them,  as  it 
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may  sometimes  be  dangerously  profuse;  indeed,  South  relates  the  case 
of  a  patient  who  died  from  this  cause  during  the  operation. 

In  amputations  of  tlie  breast  for  malignant  disease,  there  are  three 
principal  and  vital  points  that  must  be  attended  to:  1.  Always  to  re- 
move the  whole  of  the  breast-gland  ;  2.  Always  to  remove  the  nipple; 
3.  Alwaj^s  to  remove  widely  all  dimpled  skin. 

The  direction  of  the  incision  through  the  integuments  is  A^aried  by 
different  Sui-geons;  some  prefer  a  transverse,  others  a  perpendicular  one. 
I  think  that  no  definite  plan  should  be  followed,  but  the  direction  of  the 
cut  made  to  varj^  according  to  the  situation  and  size  of  the  tumor,  and 
the  amount  of  integument  that  requires  removal.  In  all  cases,  the  nip- 
ple should  be  included.  In  ordinary  cases,  as  a  general  rule,  I  prefer  an 
oblique  incision  following  the  course  of  the  fibres  of  the  great  pectoral 
muscle;  as  it  enables  the  Surgeon,  if  necessary,  to  extend  the  cut  into 
the  axilla  for  the  removal  of  enlarged  glands,  and,  after  cicatrisation, 
allows  the  movements  of  the  arm  without  undue  traction.  An  oblique 
elliptical  incision,  of  suflScient  length,  may  thus  be  made,  first  below, 
and  next  above  the  nipple,  so  as  to  include  a  sufficient  quantity  of 
Integument  (Fig.  666).     In  some  cases,  where  the  skin  is  somewhat  in- 


Fig.  666. — Incisions  for  Removal  of  Cancer  of  Breast. 

volved,  a  transverse  incision  may  be  made  in  addition  to  this,  so  as  to 
include  the  affected  integument  in  a  triangular  manner.  When  the 
tumor  is  verj^  large  and  prominent,  a  double  vertical  incision  may  very 
conveniently  include  the  nipple  and  the  most  suspicious  parts  of  the 
skin.  The  dissection  should  then  be  rapidly  carried  down,  by  a  few 
strokes  of  the  scalpel,  to  the  pectoral  muscle,  and  the  breast  removed 
from  the  cellular  bed  in  which  it  lies.  When  the  tumor  is  of  large  size, 
and  especially  if  it  be  of  simple  character,  this  part  of  the  operation  may 
be  done  very  expeditiously  by  drawing  down  the  mass  and  touching  the 
areolar  tissue  with  the  scalpel,  when  the  whole  tumor  will  peel  off  the 
pectoral  muscle,  and  can  readily  be  detached.     After  the  removal  of  the 
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diseased  breast,  it  and  the  tumor,  as  well  as  the  whole  interior  of  the 
wound,  must  be  carefully  examined,  in  order  to  ascertain  that  no  slices 
of  morbid  tissue  have  been  left  behind;  if  so,  they  must  be  freely  cut 
out ;  and  if,  as  sometimes  happens,  the  growth  be  rather  firmly  adherent 
to  the  pectoral  muscle  or  subjacent  structures,  portions  of  these  must 
also  be  removed.  Should  it  be  found  that  there  are  any  enlarged  glands 
in  the  axilla,  they  may  be  extirpated  either  by  extending  the  wound 
upwards  in  this  region,  or  by  making  a  separate  incision  into  the  axilla, 
and  carefully  dissecting  them  out.  In  doing  this,  the  edges  and  point 
of  the  scalpel  should  be  very  carefully  used,  and  the  glands  rather  teased 
out  by  the  handle  of  the  knife  and  the  fingers,  so  as  to  avoid  the  risk  of 
haemorrhage,  which  is  apt  to  be  troublesome  in  this  situation.  The 
extirpation  of  enlarged  axillar}^  glands  is  the  most  difficult  part  of  ope- 
rations on  the  breast,  as  thej'^  often  extend  much  higher  into  the  axilla 
and  under  the  edge  of  the  pectoral  muscle  than  would  at  first  appear. 
When  exposed,  they  may  be  seized  with  a  double-hook  or  an  artery- 
forceps,  well  di'avvn  down,  and  then  enucleated  as  far  as  practicable  with 
the  fingers,  aided  by  a  few  cautious  touches  with  tlie  edge  of  the  knife. 
The  less  the  point  is  used  deep  in  the  axilla,  the  better  for  the  patient. 
Should  the  glandular  mass  extend  high  up,  coming  into  close  relation 
with  the  axillary  vessels,  it  would  be  prudent  not  to  attempt  its  com- 
plete extirpation  with  the  knife;  but,  having  been  separated  as  far  as 
practicable  in  the  way  already  mentioned,  it  siiould  be  well  drawn  down, 
and  then  tightly  tied  as  high  as  possible  with  a  piece  of  whipcord,  all 
that  portion  below  the  noose  being  then  cut  off.  In  this  way  we  may 
avoid  the  two  great  dangers  which  attend  extirpation  of  tumors  in  this 
locality,  deeply  situated  and  out  of  sight — haemorrhage,  and  the  entry 
of  air  into  dilated  veins  ;  and,  the  ligature  being  a|>plied  beyond  the  dis- 
eased mass,  that  which  remains  of  it  will  slough  away  when  the  thread 
separates. 

Tumors  are  occasionally  met  with  in  the  axilla  as  a  primary  disease, 
unconnected  with  any  malignant  or  other  morbid  action  either  in  the 
upper  extremity  or  in  the  breast.  Such  masses  may  be  either  lympha- 
denomata  or  cancers ;  and  may  require  extirpation.  When  the  former, 
they  are  readily  enough  enucleated  ;  but  when  cancerous,  they  become 
so  widely  and  deeply  adherent,  that  their  removal  cannot  be  undertaken 
without  much  danger.  In  such  dissections,  I  have  had  occasion  to  ex- 
IJose  the  axillary  and  subscapular  vessels  to  some  extent. 

The  after-dressing  of  the  wound  is  of  gi-eat  consequence.  A  wound 
that  gapes  immensely  whilst  the  arm  hangs  down,  will  be  found  to  close 
with  the  greatest  ease  when  the  arm  is  raised  and  laid  across  the  chest. 
All  bleeding  vessels,  then,  having  been  secured,  the  edges  of  the  wound 
must  be  brought  into  apposition  by  attention  to  position  of  the  arm. 
Should  there  be  a  tendency  to  gape,  or  should  any  transverse  cut  have 
been  required,  the  edges  may  be  brought  together  by  a  few  points  of 
suture.  But  if  the  integuments  have  not  been  freely  removed,  if  the 
parts  come  well  together,  it  is  far  better  to  dispense  entirely  with 
sutures,  and  to  retain  the  edges  in  contact  with  long  narrow  strips  of 
plaster.  The  edges  of  the  wound  are  supported  and  compressed  slightly 
by  pads  of  lint.  The  wound  itself  is  covered  by  a  piece  of  antiseptic 
lint  and  the  arm  supported  in  a  sling.  No  bandage  of  any  kind  is  neces- 
sary: indeed,  I  look  upon  body-bandages  in  these  cases  as  injurious. 
They  prevent  free  respiration  by  their  tightness,  and  favor  haemorrhage 
by  their  warmth.  The  wound  must  he  dressed  on  ordinar}^  surgical 
principles.     In  many  cases  it  will  unite  b}^  the  first  intention  ;  for,  owing 
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to  the  yielding  nature  of  the  parts  in  this  situation,  the  lips  of  the  cut 
come  into  very  good  apposition,  even  though  a  considerable  mass  has 
been  removed.  By  some  it  has  been  supposed  that  relapse  of  cancer  is 
less  liable  to  take  place  if  the  wound  unite  by  granulation,  than  if  it  come 
togetlier  by  more  speedy  union  ;  of  this,  however,  there  is  at  present  no 
proof  with  which  I  am  acquainted,  though  it  is  by  no  means  improbable 
that  the  suppuiative  action  may  eliminate  cancer-cells  from  the  neigh- 
boring tissues. 

The  morto.lily  from  amputation  of  the  breast  is  not  considerable,  barely 
amounting  to  10  percent.  The  circumstances  that  chiefly  influence  it 
are  the  natui'e  of  the  tumor,  the  size  of  the  breast,  and  the  extent  of  the 
incision  into  the  axilla.  The  operation  is  much  more  dangerous  when 
performed  for  the  removal  of  cancerous  tlian  of  simple  tumors;  and  the 
danger  increases  in  proportion  to  the  lengtli  of  time  the  cancer  has  been 
allowed  to  exist  before  the  operation  is  undertaken.  In  proportion  as 
the  patient's  general  health  has  become  undermined  by  the  continuance 
of  tlie  malignant  disease,  so  the  tendency  to  pyaemia  and  erysipelas 
increases.  Women  who  have  small  mammse,  with  little  fat,  bear  the 
operation  best.  The  danger  of  the  operation  is,  for  obvious  reasons, 
much  greater  in  women  with  large  breasts,  in  whom  the  areolar  tissue  is 
loaded  with  coarse  yellow  fat.  Jn  these,  reparative  action  is  slow,  and 
there  is  mucli  tendency  to  sloughing  and  to  erysipelas.  Lastly,  the 
operation  becomes  dangerous  in  proportion  as  the  tumor  is  adlierent  to 
the  pectoral  muscle,  and  the  dissection  requires  to  be  carried  deeply  into 
the  axilla  or  under  the  pectoral.  Tiie  danger  here  is  threefold  :  1,  from 
haemorrhage ;  2,  from  the  entry  of  air  into  a  vein  ;  3,  and  chiefly,  from 
opening  up  the  deep  fascia  of  the  axilla,  and  the  risk  of  the  occurrence 
of  deep  cellulitis.  When  death  follows  tliese  operations,  it  is  usually 
the  result  of  erj'sipelas  or  of  pyaemia. 

There  are  two  dangers  which  attend  excision  of  the  breast  rather  more 
frequently  than  otlier  operations;  viz.,  1st,  a  congestive  or  lovv  form  of 
pneumonia,  not  dependent  on  any  blood-poisoning,  but  arising  from  de- 
fective aeration  occasioned  by  the  breathing  being  shallow  and  restrained 
either  by  tight  bandaging  of  the  chest,  or  by  the  paid  induced  by  the 
movement  of  the  chest-walls  in  respiration;  and  2nd,  embolism  of  the 
pulmonary  artery.  I  have  known  several  instances  of  death  from  each 
of  these  causes.  The  first  danger  can  obviously  be  guarded  against;  the 
second  cannot. 

The  Male  Breast,  though  very  rarely  the  seat  of  disease,  may  occa- 
sionally become  affected  in  a  somewhat  similar  manner  to  the  mammary 
gland  in  the  female ;  being,  in  some  instances,  hypertrophied,  in  others 
the  seat  of  an  abnormal  secretion  of  milk,  and,  in  other  cases,  affected 
by  the  formation  of  cystic,  sarcomatous,  and  scirrhous  tumors.  These 
growths  require  removal  by  the  same  kind  of  operative  procedure  that 
is  adopted  when  they  affect  the  female  breast,  though  of  a  less  extensive 
character. 

Axillo-mammary  Cancer  presents  some  peculiarities  that  deserve 
special  consideration.  It  developes  at  the  outer  and  upper  angle  of  the 
mammar\'  gland  towards  its  free  Itorder,  so  that,  instead  of  growing  into 
its  substance  and  remaining  imbedded  in  it,  it  tends  to  push  into  the  di- 
rection of  least  resistance  to  its  out-growth,  and  thus  extend  into  the 
areolar  space  at  the  lower  border  of  the  axillary  edge  of  the  pectoralis 
major,  and  lie  between  it  and  the  latissimus  dorsi  muscle.  Tlie  tumor 
feels  hard,  nodulated,  and  is  rounded  in  shape.  Sometimes  it  appears 
to  be  scarcely  attached  to  the  mammary  gland.     But  on  closer  manipu- 
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lation  it  will  be  found  to  extend  deeply  into  its  substance,  which  towards 
the  base  of  the  tumor  feels  hard  and  tliickened.  The  greater  portion  of 
the  gland,  the  median  half  and  much  of  tlie  lower  part,  will  continue 
long  unaffected  bj  cancerous  infiltration.  The  nipple  is  not  retracted 
until  a  wry  late  period  in  this  form  of  the  disease.  It  and  the  areola 
continue  to  preserve  their  normal  appearances,  long  after  the  skin  above 
them  has  become  involved  and  the  axillary  glands  enlarged.  The  man- 
ner in  which  the  skin  is  implicated  and  the  appearance  it  presents  is 
peculiar  and  characteristic.  It  becomes  involved  early  by  dimpling  from 
below  in  a  transverse  direction  at  the  upper  and  outer  border  of  the 
mamma,  where  there  is  a  tendency  naturally  to  fold  or  crease  in  the  in- 
tegument. There  the  skin  becomes  infiltrated  in  a  transverse  line  of 
hard  scirrhus,  red,  depressed  and  puckered  in,  with  much  feeling  of  con- 
striction and  difficulty  in  raising  the  arm  from  the  side.  The  disease, 
wlien  once  it  has  reached  this  stage,  will  of  course  make  rapid  progress 
b(;th  locally  and  constitutionally. 

That  these  axillo-raammar3'  cancers  commence  in  the  breast-gland 
there  can  be  no  doubt,  although  their  rapid  development  beyond  its 
limits  ma}',  at  first,  lead  to  the  suspicion  that  they  have  commenced 
outside  it. 

It  is  only  towards  the  upper  and  outer  border  of  the  mamma  that  these 
outgrowing  cancers  seem  to  develop  themselves.  I  have  never  seen  them 
at  the  inner  or  lower  part  of  the  gland,  unless  the  whole  of  its  structure 
had  been  previously  infiltrated.  The  operation  in  these  cases  should  be 
complete  and  thorough,  the  whole  organ  being  removed,  however  healthy 
the  nipple,  areola,  and  some  portions  of  its  gland-structure  may  appear 
to  be.  The  skin  should  also  be  widely  removed  wiiere  implicated,  and 
the  dissection  carried  as  high  into  the  axilla  as  safety'  will  permit.  Un- 
less thorough  extirpation  be 
practised,  speedy  and  rapid  re- 
currence will  ensue.  In  this  as 
in  all  operations  for  diffused 
cancer,  the  wound  should  be 
well  washed  out  with  a  solution 
of  chloride  of  zinc  (I  to  20),  so 
as  to  destroy  scattered  and  wan- 
dering cells. 

AXILLARY  TUMORS. 

Scirrhous  Tumors  may  form 
in  men  as  well  as  in  women,  as 
primary  disease,  under  the  pec- 
toral muscle  or  in  the  axilla 
(Fig.  667).  Such  tumors  might, 
in  their  early  stages,  be  dissected 
out;  but  if  they  extend  high  up 
to  the  clavicle,  or  implicate  the 
skin  widely  by  infiltration,  they 
should,  I  think,  be  left,  as  was 
necessary  in  the  patient  from 
whom  Fig.  668  was  taken,  where 
the  size  of  the  tumor  and  its 
connections  precluded  tlie  pos- 
sibility of  operation.       Their  re-  Fig.  667.— Scirrhous  Tumor  in  AxiUa  of  a  Man. 
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moval  cannot,  indeed,  at  any  stage,  l)e  undertaken  without  much  danger. 
In  dissections  requisite  for  the  extirpation  of  such  masses,  as  in  Fig. 
667,  1  have  had  to  expose  the  axillary  and  subscapular  vessels  and  their 
accompanying  nerves.  The  cancerous  growth  being  usually  somewhat 
widely  disseminated,  it  is  difficult  to  be  certain  that  the  whole  is  fairly- 
extirpated:    hence  recurrence  is  likely  speedily  to  take  place. 

Chronic  Strumous  Disease  of  the  axillary  glands  is  occasionally  met 
with,  forming  a  large  lobed  mass  under  the  pectoral  muscle.  Such  a 
tumor  as  tliis  may  easily  and  safely  be  enucleated,  and  should  be  removed 
if  it  have  resisted  all  ordinary  topical  and  constitutional  treatment.  It 
will  be  found  to  be  infiltrated  with  tubercle. 

Simple  Tumors  of  various  kinds  are  met  with  in  the  axilla.  The  most 
common  are  lymphadenoraata  of  the  axilUuy  glands,  fatty,  and  fibro- 
cellular  tumors. 


Pig.  66S. — Primary  Cancer  in  Axilla  in  a  Man. 


Lymphadenoma  of  the  Axillary  Glands  is  chiefly  met  with  in 
young  women,  forming  a  smooth,  lobed,  movable  mass,  usually  about 
the  size  of  an  orange,  in  tiiis  situation.  If  left  untouched,  a  process  of 
plastic  deposit  goes  on  in  the  tumor  until  at  last  it  may  attain  a  great 
bulk. 

These  tumors  may  readily  be  removed  by  enucleation. 

The  Fibro-eellular  Tumor  will  sometimes  attain  a  great  magnitude 
in  the  axilla,  forming  a  large,  smooth,  rounded  mass,  stretching  the 
muscles  and  displacing  the  vessels  and  nerves,  as  in  Figs.  669  and  670. 
In  this  case  the  tumor,  which  was  of  very  slow  growth,  developed  be- 
tween the  serratus  and  the  ribs,  stretching  the  muscle  over  it  so  as  to 
form  a  species  of  capsule  to  it,  drawing  the  scapula  forwards,  depressing 
the  chest-wall,  and  drawing  the  axillary  vessels  down   to  about  three 
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inches  below  the  clavicle.     In  removing  it  I  was  obliged  to  take  away 
a  piece  of  the  expanded  serratus  as  large  as  the  hand      Tlie  patient 


Fig.  639. — Fibro  cellular  Tumor  ia 
Axilla  of  a  Woman. 


Fig.  670. — Same  Tumor,  Front  View. 


made  an  excellent  recovery,  and  experienced  no  difficulty  in  breathing 
afterwards. 


DISEASES  OE  THE  ABDOMEN. 


CHAPTER    LXII 


HERNIA. 


By  Hernia,  in  its  widest  sense,  is  meant  the  displneement  of  an  organ 
from  the  cavity  in  wliich  it  is  naturally  contained,  by  being  protruded 
through  an  abnormal  or  accidental  opening  in  its  walls;  when,  however, 
it  escapes  through  one  of  the  natural  outlets  of  the  part,  it  is  not  con- 
sidered hernial.  Thus,  the  protrusion  of  the  brain  through  an  aperture 
in  the  cranium,  or  of  the  lung  through  one  in  the  thoracic  walls,  or  of  a 
portion  of  intestine  through  the  abdominal  parietes,  is  termed  a  hernia 
of  the  organ  ;  but  the  descent  of  the  bowel  through  the  anus  does  not 
corae  under  this  designation.  Here,  however,  we  have  only  to  consider 
the  hernial  protrusions  that  occur  from  the  abdomen — the  common  situa- 
tion of  this  disease. 

A  hernia  may  occur  at  almost  an}'  part  of  the  abdominal  wall;  though 
it  is  far  more  liable  to  do  so  in  some  situations  than  in  others,  being 
commonly  met  with  at  those  points  where  the  muscular  and  tendinous 
structures  are  weakened  to  allow  the  passage  of  the  spermatic  cord  in 
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the  male,  and  of  the  round  ligament  in  the  female;  or  for  the  transmission 
of  the  large  vessels  to  tlie  lower  extremity;  hence  the  ii)guinal  and  the 
crural  canals  are  the  common  situations  of  this  disease.  It  may,  how- 
ever, occur  in  various  other  situations,  as  at  the  umbilicus,  the  thyroid 
foramen,  the  sciatic  notch,  in  tiie  vagina,  the  perinjeum,  through  the 
muscular  portions  of  the  abdominal  wall,  the  diapliragm,  &c. 

Structure  of  a  HERisfiA — In  wliatever  situation  it  occurs,  a  hernia 
is  composed  of  a  Sac  and  its  Contents. 

Tlie  Sac  is  the  prolongation  of  that  portion  of  the  peritoneum  whicli 
overlies  and  corresponds  to  the  aperture  through  which  the  hernia  pro- 
trudes.    It  is  in  all  cases  composed  of  a  neck  and  a  body. 

The  Neck  is  usually  narrowed,  though  in  some  old  hernise  it  becomes 
wide  and  expanded;  it  is  commonly  short,  consisting  indeed  of  a  sudden 
constriction  of  the  sac  in  this  situation,  as  happens  in  many  forms  of 
femoral  hernia;  but  in  other  cases  it  is  elongated,  narrowed,  and  thick- 
ened, and  even  vascular  in  structui-e.  The  neck  of  the  hernial  sac  usually 
becomes  greatly  thickened  and  of  an  opaque  color,  by  the  deposit  of 
plastic  matter  in  or  upon  it  from  the  irritation  to  which  it  has  been  sub- 
jected by  the  pressure  of  the  hernial  tumor  or  the  truss,  by  the  incor- 
poration of  the  subserous  areolar  tissue  l3'ing  externally  to  it,  or  by  the 
puckering  together  of  its  folds,  which  have  been  compressed  by  the 
a[)erture  in  which  it  lies. 

The  Body  of  the  sac  is  usually  globular  orpyriform,  sometimes  elon- 
gated and  cylindrical ;  it  may  vary  from  the  size  of  a  clierrj^  to  a  tumor 
as  large  as  the  head.  When  recent,  it  is  usually  thin  and  transparent, 
though  in  some  cases  it  becomes  greatly  thickened,  having  arborescent 
vessels  ramifying  in  it,  and  being  almost  laminated  in  structure  ;  this  is 
especially  the  case  in  old  femoral  hernioe.  In  other  instances,  however, 
it  becomes  tliinned  and  atrophied  as  the  tumor  expands,  so  that  the  con- 
tents become  visible  through  it.  This  is  especially  the  case  in  old 
umbilical  hernijB,  in  which  i  have  seen  it  as  thin  as  the  finest  gold- 
beater's skin.  In  some  cases  the  hernial  sac  undergoes  degeneration, 
becoming  converted  into  a  fliirous  or  even  calcareous  layer. 

The  sac,  though  usually  forming  a  perfect  inclosure  to  the  hernial  con- 
tents, occasionally  constitutes  but  a  partial  investment  to  them,  more 
particularly  in  such  organs  as  the  cjBcum  or  bladder,  which  are  naturally 
partially  uncovered  by  peritoneum.  In  other  instances  it  may  be  rup- 
tured, or  altogether  absent.  The  sac  is  absent  when  the  hernia  occurs 
as  the  result  of  a  wound,  injury,  or  abscess  of  the  abdominal  wall.  It 
cannot  be  said  to  exist  in  a  congenital  hernia,  and  may  be  absent  in 
csecal  and  in  umbilical  hernise.  More  rarely  a  double  hernial  sac  is  met 
with,  one  being  protruded  into  or  placed  behind  the  other.  There  are 
instances  of  three  sacs  occurring  together;  and  Sir  A.  Cooper  relates  a 
case  in  which  six  were  met  with  in  the  same  person. 

The  abdominal  parietes  outside  the  sac  undergo  important  changes. 
The  aperture  througlj  which  the  hernia  protrudes  usually  becomes  circu- 
lar ;  after  a  time,  indurated  and  rounded  at  the  edge,  and  considerably 
enlarged;  when  situated  in  the  movable  portions  of  tlie  abdominal  wall, 
as  in  the  inguinal  region,  it  becomes  displaced  in  old  hernise,  being 
dragged  down  b}^  the  weight  of  the  protrusion,  usually  towards  the 
mesial  line.  The  subserous  areolar  tissue  always  becomes  greatly  thick- 
ened, often  indurated  and  fatty,  so  as  to  constitute  one  of  the  densest 
investments  of  the  sac,  and,  in  some  old  cases  of  hernia,  closely  to  re- 
semble omentum.  The  more  superficial  structures,  such  as  the  integu- 
ment and  fascia,  are  much  elongated  and  stretched;   often  tense,  but 
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not  unfreqiiontly  Iiaiiging  in  folds;  they  are  usually  thinned,  but,  if  a 
truss  have  been  long  worn,  they  become  thickened  and  condensed  by  the 
pressure  of  the  pad. 

Contents The  contents  of  the  sac  vary  greatly;  every  viscus  ex- 
cept the  pancreas  having  been  found  in  hernial  tumors.  Most  frequently 
a  portion  of  the  Small  Intestine,  more  particularly  of  the  ileum,  is  pro- 
truded, constituting  the  form  of  hernia  called  Enterocele.  The 
quantit^^  of  intestine  within  tlie  sac  may  vary  from  a  small  section  of 
the  calibre  of  the  gut,  the  whole  diameter  not  being  included,  to  a  coil 
several  feet  in  length,  with  its  attached  mesentery.  After  a  portion  of 
the  intestine  has  once  descended,  the  protruded  part  tends  to  increase 
in  quantity;  until,  as  in  some  large  and  old  hernia;,  the  greater  portion 
has  been  known  to  lie  in  the  sac.  The  Large  Intestine  is  rarely  found 
in  a  hernia,  thougli  the  caecum  is  occasionally  met  with.  When  intestine 
has  been  long  protruded,  it  usually  becomes  thickened  in  its  coats,  and 
narrowed,  gre^yish  on  the  surface,  and  more  or  less  deranged  in  its  func- 
tions. The  corresponding  mesentery  becomes  thickened,  hypertrophied, 
and  vascular. 

Omentum  is  often  found  in  hernial  sacs,  together  with  intestine;  but 
is  not  unfrequently  met  with  alone,  constituting  Epiplocele.  After 
having  been  protruded  for  some  time  it  becomes  tliickened,  brawnj',  and 
laminated,  losing  its  ordinary  cellulo-adipose  texture,  and  becoming  in- 
durated. Its  veins  usually  assume  a  somewhat  varicose  condition;  and 
the  mass  of  omentum  becomes  triangular,  the  apex  being  upwards  at  the 
abdominal  aperture,  and  the  base  below,  broad  and  expanded.  In  some 
cases  it  can  be  unfolded ;  in  others,  it  is  matted  together  into  a  cylindri- 
cal mass.  Occasionally  apertures  form  in  it,  through  which  a  coil  of 
intestine  ma^'  protrude,  thus  becoming  secondarily  strangulated  within 
the  sac.  In  other  instances,  cysts  are  met  with  in  it  containing  fluid,  or 
into  which  the  intestine  may  even  slip.  When  intestine  and  omentum 
together  are  found  in  a  hernia,  the  disease  is  termed  Entero-epiplo- 
eele  ;  and  in  these  circumstances  the  omentum  usually  descends  before 
and  occasionally  envelopes  the  intestine.  Besides  these,  the  ordinary 
contents  of  herniae,  the  stomach,  liver,  si)leen,  sigmoid  flexure  of  the 
colon,  bladder,  uterus,  and  ovaries,  have  all  been  found  in  them.  In  a 
case  described  by  Scanzoni,  the  gravid  uterus  and  ovaries  were  enclosed 
in  the  sac  of  an  inguinal  hernia. 

Adhesions  commonly  form  within  the  sac  in  old-standing  cases.  These 
may  take  place  between  the  contained  viscera  merely,  as  between  two 
coils  of  intestine,  or  between  these  and  the  omentum  ;  or  they  may  form 
between  the  wall  of  the  sac  and  its  contents,  eitlier  by  broad  bands,  or 
else  by  bridging  across  from  one  side  to  the  other,  and  enclosing  a  por- 
tion of  the  viscera.  In  recent  cases  these  adhesions  are  soft,  and  may 
readily  be  broken  down;  l>ut  when  of  longer  duration,  they  are  often 
verj'  dense,  and  are  especially  Arm  about  the  neck  of  the  sac. 

Besides  the  viscera,  the  hernial  sac  always  contains  a  certain  quantity 
of  Jluid  secreted  by  and  lul)ricating  its  interior.  In  most  cases,  this 
is  in  but  small  quantitj^ ;  but  in  some  instances,  when  the  sac  is  in- 
flamed, or  the  hernia  strangulated,  a  very  considerable  bulk  of  liquid 
has  been  met  with  ;  I  have  seen  as  much  as  a  pint  escape  from  a  large 
hernia  in  an  old  man.  When  abundant,  it  is  generally  of  a  brownish 
color,  though  clear  and  transparent;  it  is  met  with  in  largest  quantities 
in  inguinal  hernia. 

Hydrocele  of  the  HernialSae. — In  some  instances  the  fluid  becomes 
collected  in  a  kind  of  cyst  within  the  sac,  formed  by  the  omentum  contract- 
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Fig.  671.— Hydrocele  of 
Hernial  Sac. 


ino;  adhesions  to  its  upper  part,  and  leaving  space  below  for  the  fluid  to 
collect,  in  which  this  accumulates  between  the  omentum  above  and 
tlie  wall  of  the  sac  below  ;  this  condition,  repre- 
sented in  the  annexed  drawing  (Fig.  671),  has 
been  called  Hydrocele  of  the  Hernial  Sac,  and 
constitutes  a  somewhat  rare  form  of  disease. 
The  fluid  is  often  in  considerable  quantity;  in  a 
case  whi(;h  I  tapped  some  years  ago,  nearly  tliree 
pints  of  dark-brown  liquid  had  thus  accumulated, 
and  were  drawn  otf. 

If  we  limit  the  term  hydrocele  of  the  hernial 
sac  to  those  cases  in  which  tliere  is  a  slow  and 
gradual  accumulation  of  fluid  at  the  bottom  of 
an  old  hernial  sac,  which  lias  been  cut  oflT  from 
all  communication  with  the  peritoneum  either  by 
the  radical  cure  of  the  hernia,  or  by  the  adhesion 
of  intestine  or  omentum  to  the  upper  part  and 
neck  of  the  sac,  it  must  be  considered  a  rare 
disease;  and  l)nt  few  cases  are  recorded  by  sur- 
gical writers.  Curling,  in  his  work  on  the  Tes- 
tis, states  that,  during  his  connection  with  the  London  Hospital,  he  saw 
only  one  case  ;  and  the  only  others  with  which  I  am  acquainted,  besides 
one  that  occurred  in  my  own  practice,  are  two  related  by  Pott,  two  by 
Pelletan,  one  by  Boyer,  and  one  by  Lawrence.  This  disease  must  not 
be  confounded  with  the  accumulation  of  fluid,  in  whatever  quantity,  in 
strangulated  hernia,  or  in  hernial  sacs  that  communicate  with  the  peri- 
toneal cavity.  Its  distinguishing  feature  is  the  accumulation  of  fluid  in 
a  sac  that  has  been  cut  off'  from  all  communication  with  the  cavity  of  the 
peritoneum. 

An  Accumulation  of  Ascitic  Fluid  in  a  Hernial  Sac  may 
occur  when  hernia  is  complicated  with  dropsy  of  the  peritoneum.  In 
one  case  of  this  kind  which  occuired  in  my  practice  at  University  Col- 
lege Hospital,  the  hernia,  which  was  femoral,  in  a  woman,  was  very 
tightly  strangulated,  as  large  as  a  shaddock,  very  tense,  with  distinct 
fluctuation  ;  the  skin  covering  it  being  much  stretched,  this  was  i)ecu- 
liarly  evident.  On  opening  the  sac,  fluid  followed  in  a  jet,  as  if  a  hydro- 
cele had  been  punctured,  and  about  four  inches  of  strangled  gut  were 
found  lying  at  the  bottom  of  the  sac.  After  dividing" the  stricture, 
serous  fluid  in  large  quantit}'  continued  to  drain  from  the  peritoneal 
cavity  for  several  hours  after  the  operation. 

Loose  Foreign  Bodies  have  occasionally  been  met  with  inside  her- 
nial sacs.  The}'  are  usually'  rounded,  smooth,  and  Arm  ;  vary  in  size 
from  a  pea  to  a  chestnut;  and  are  mostly  single.  On  se*ction,  they  are 
found  to  consist  of  a  fatty  central  nucleus  with  a  laminated  fibrous  enve- 
lope, usually  of  considerable  thickness.  They  are  apparently  composed 
of  one  of  the  glandulse  epiploicre,  which  has  become  detached,  fallen  loose 
into  the  peritoneal  cavity,  and  become  enveloped  in  plastic  la3'ers. 

Signs — The  signs  of  hernia,  thougli  varjung  considerably  according 
to  the  contents  of  the  sac  and  tlie  condition  in  which  it  is  placed,  present 
in  all  cases  many  points  in  common.  There  is  an  elongated  or  rounded 
tumor  at  one  of  the  usual  abdominal  apertures,  broader  below  than  above, 
•where  it  is  often  narrowed  into  a  kind  of  neck;  usuallj^  increasing  in 
size  when  the  patient  stands,  holds  his  breath,  coughs,  or  makes  much 
muscular  exertion.     It  can  be  pushed  back  into  the  abdomen  on  pres- 
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sure,  or  goes  back  readily  if  the  patient  lie  down,  but  reappears  when  he 
stands  up.     On  cougliing,  a  strong  and  distinct  impulse  ma}^  be  felt  in  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooth,  gur- 
gling when  pressed  upon,  sometimes  tympanitic  and  ruml)ling,  and  reso- 
nant on  percussion.  It  may  be  returned  into  the  cavity  of  the  abdomen 
with  a  distinct. slip  and  gurgle  ;  it  has  a  well-marked  impulse  on  cough- 
ing, and  is  usuall}'^  accompanied  by  various  dyspeptic  symptoms,  and 
often  with  much  dragging  uneasiness.  Omental  Hernia  is  usually 
soft  and  doughy,  returning  slowly  on  pressure  into  the  abdomen,  feeling 
irregular  on  the  surface,  and  having  an  ill-defined  outline.  It  occurs 
most  frequently'  on  the  left  side,  and  is  rare  in  infants,  in  whom  the 
omentum  is  short.  In  Entero-epiploeele  there  is  a  combination  of 
the  two  conditions  and  tiieir  signs  ;  but  these  are  usually  so  uncertain, 
that  few  Surgeons  care  to  predict  l^efore  opening  the  sac  what  the  pro- 
balile  nature  of  the  contents  may  be. 

Caecal  Hernia  necessarily  occurs  on  the  right  side  only.  It  is  a 
large,  knobby,  and  irregular  tumoi",  irreducible,  owing  to  the  adhesions 
contracted  by  that  portion  of  caecum  which  is  uncovered  by  peritoneum. 
The  peculiarity  of  tliis  hernia  consists  in  the  sac  being  absent,  or  onl}'' 
partial  in  the  majority  of  cases,  the  peritoneum  being  stripped  off  as  the 
gut  descends.  When  this  hernia  is  large,  and  partially  invested  by  serous 
membrane,  a  sac  usually  exists  at  its  upper  aspect,  into  which  a  portion 
of  small  intestine  may  fall,  and  which  may  in  some  cases  constitute  a 
second  hernia  lying  above  or  before  the  ctiecal  one,  which  will  be  found 
situated  at  the  posterior  wall  when  this  hernial  pouch  is  opened.  Occa- 
sionally the  vermiform  appendix  and  the  caput  coli  are  found  in  the  sac, 
but  can  rarely  be  returned.  The  rule  of  csecal  hernia  having  a  partial 
peritoneal  investment  only,  does  not  hold  good  in  all  cases  ;  and  instances 
have  occasionally  been  met  with  in  which  this  portion  of  intestine  lay  in 
a  distinct  sac. 

Hernia  of  the  Bladder  or  Cystocele  is  very  rare  ;  and,  like  that 
of  the  caecum,  is  usually  enclosed  in  a  partial  peritoneal  investment, 
though  it  is  not  necessarily  so.  South  states  that  there  is  a  preparation 
at  St.  Thomas's  Hospital,  in  which  the  fundus  of  the  bladder,  with  its 
peritoneal  covering,  has  passed  into  a  distinct  sac.  In  some  instances 
the  cystocele  is  accompanied  by  an  enterocele.  This  hernia  is  always 
irreducible,  is  attended  by  a  good  deal  of  difficulty  in  urinating,  with 
varying  tension,  according  to  the  quantity  of  fluid  contained  ;  by  squeez- 
ing it,  urine  may  be  forced  out  through  the  urethra,  and  fluctuation  has 
been  felt  in  it.  Urinarj^  calculi  liave  been  formed  in  tlie  tumor,  and  have 
been  removed  by  incision  through  the  scrotum,  or  have  ulcerated  out. 

Causes. — The  causes  of  hernia  are  usuall}^  sufficiently  well  marked. 
In  some  instances  the  disease  is  congenital^  arising  from  preternatural 
patency  of  tlie  abdominal  apertures  ;  in  other  cases,  it  occurs  at  a  later 
period  of  life,  in  consequence  of  some  forcible  effort,  as  lifting  a  heavy 
weight,  jumping,  coughing,  straining  at  stool,  or  passing  urine  through 
a  tight  stricture.  Such  causes  as  thesie  act  especially  in  tall  and  delicate 
people,  particularly  in  those  wiio  have  a  natural  disposition  to  weakness 
or  bulging  of  the  groins.  The  displacement  of  the  abdominal  viscera  by 
a  gravid  uterus,  will  also  occasionally  give  rise  to  the  disease.  Hernia 
is  especially  liable  to  be  produced  by  a  combination  of  causes:  thus,  if 
an  aged  person,  one  with  a  feeble  organisation,  or  whose  abdominal 
apertures  have  been  patent  in  consequence  of  rather  sudden  emaciation, 
make  a  violent  effort,  a  hernial  protrusion  is  very  apt  to  occur. 

Amongst  the  most  frequent  Predisposing  Causes  of  hernia,  are 
certainly  sex,  age,  and  occupation. 
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Sex — Men  are  more  liable  to  this  disease  thnn  women,  in  the  pro- 
pcrlioii  of  about  4  or  5  to  1.  Thus,  according-  to  Malgaigne,  in  Fi'ance, 
one  man  in  thirteen  and  one  woman  in  fiftj-two  ai"e  the  snlijects  of  hernia. 
But,  though  men  are  more  geneially  liable  to  hernia  tlian  women,  they 
are  less  so  to  ceitain  forms  of  the  disease,  especially  to  the  femoral  and 
umbilical.  It  is  to  the  inguinal  that  they  are  partie.ularly  subject. 
According  to  Lawrence,  out  of  83,584  patients  who  applied  to  the  City 
of  London  Truss  Society,  67,798  were  males  and  15,786  females.  Of 
43,214  ap]ilicants  at  the  same  institution  duiing  the  eight  years  1860- 
1867,  36,161  were  males  and  7,053  females.  Of  these,  34,788  males  and 
3,085  females  had  inguinal  hernia;  1,373  males  and  3,968  females  had 
femoral  hernia. 

Age  exercises  a  very  material  influence  upon  the  frequency  of  hernia. 
Malgaigne,  avIio  has  carefully  iuA^estigated  this  subject,  finds  tliat  in 
infanc}'  the  disease  is  sufficiently  common,  owing  to  the  prevalence  of 
congenital  heinia  at  this  period  of  life  ;  and,  that  in  the  first  year  after 
birth  hernia  occurs  in  the  proportion  of  1  in  every  21  children.  It  then 
goes  on  decreasing  in  frequenc}',  there  being  1  in  29  at  the  second  .year; 
1  in  37  at  the  third  year;  until,  at  the  thirteenth  year,  it  has  fallen  to  1  in 
77.  Sliortly  after  this,  its  frequency  liegins  to  rise  again,  and  then  goes 
on  progressively  increasing  until  tiie  close  of  life  ;  thus,  at  the  21st  year, 
there  is  one  case  in  32;  at  the  28th  year,  1  in  21  ;  at  the  35th,  1  in  17; 
at  the  40th,  1  in  9;  at  50,  1  in  6;  from  60  to  70,  1  in  4;  and  from  70  to 
75,  1  in  3.  Li  women,  according  to  Malgaigne,  hernia  most  frequently 
occurs  from  the  20th  to  the  50th  years.'  Malgaigne's  figures  give  the 
ages  of  the  patients  when  they  came  under  his  observation.  Kingdon 
has  investigated  the  question  of  the  ages  at  whicii  the  hernia  com- 
menced. He  states  that  out  of  9,296  cases,  5,659,  or  60.8  per  cent.,  had 
commenced  before  35,  and  3,637,  or  39.2  per  cent.,  after  that  age. 

The  tendency  to  hernia  is  often  hereditar}^,  and  congenital  hernia  is 
common  in  the  children  of  hernial  parents. 

Some  races  of  men  are  less  subject  to  hernia  than  others.  Thus  it  is 
less  frequent  in  the  negro  than  in  the  white  man,  except  in  the  ventral 
form. 

Occupation. — Those  occupations  in  which  the  individual  is  exposed 
to  violent  muscular  efforts,  more  particularly  of  an  intermitting  charac- 
ter, piedispose  strongly  to  the  occurrence  of  liernia ;  and  in  these  em- 
ployments the  tendency  to  the  disease  is  often  greatly  increased  by  the 
injurious  habit  of  wearing  tight  girths  or  belts  round  the  waist,  which, 
by  constricting  the  abdomen,  throw  the  whole  pressure  of  the  abdominal 
contents  upon  the  inguinal  regions. 

Conditions  presented  by  Hernia. — The  conditions  in  which  a  hernia 
may  be  found  are  very  various,  and  entail  corresponding  differences  in 
the  result  and  treatment  of  the  affection.  When  first  formed,  most  her- 
nise  may  be  said  to  be  Jucomplefe,  being  for  a  time  retained  within  the 
orifice  of  the  canal  through  which  the}'  eventually  protrude.  When 
they  have  passed  altogether  beyond  the  abdominal  walls,  tliey  are  said 
to  be  Complete;  and  this  is  the  condition  in  which  they  are  usually 
presented  to  the  Surgeon.  A  hernia  may  also  be  Reducible^  Irreducible, 
or  Strangulated. 

'  Those  interested  in  the  statistics  of  Hernia  will  find  much  information  in  an 
elaborate  article  l)y  A.  Wernher,  of  Giessen,  in  Vol.  XI.  ot  Langenbeck's  "Archiv 
ftir  Klinische  Chirurgie"  (1869),  and  in  "  Eeports  of  Provost-Marsbal  General's 
Bureau,  United  Slates  Army,  1876." 
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A  hernia  is  commonly'  at  first  Redacible;  that  is  to  say,  it  may  i-eadily 
be  pushed  back  into  the  cavity  of  tlie  abdomen,  protruding"  again  when 
the  patient  stands  up,  holds  his  brcatli,  or  makes  any  exertion,  and 
liaving  a  distinct  and  forcible  impulse  on  coughing.  Though  the  hernia 
contents,  in  these  cases,  are  reducible  into  the  abdomen,  tlie  sac  is  not; 
it  almost  immediately  contracts  adhesions  to  the  areolar  tissue,  by 
which  it  is  firmly  fixed  in  its  new  situation ;  though  in  some  cases,  as 
we  shall  hereafter  see,  it  ma}-  be  pushed  back. 

Application  op  Truss. — In  the  Treatment  of  a  reducible  hernia,  our 
object  is,  by  the  api)lication  of  a  proper  truss,  to  retain  the  protrusion 
within  the  cavity  of  the  abdomen.  In  order  to  do  this,  the  patient  must 
be  provided  vvitli  a  proper  kind  of  truss,  adapted  to  the  particular  nature 
of  the  hernia.  In  umbilical  and  ventral  ruptures,  an  elastic  pad  and  Itelt 
may  most  conveniently  be  used.  In  selecting  the  truss,  care  should  be 
taken  that  the  spring  be  of  proper  strength,  adapted  to  the  size  and 
power  of  the  individual;  and  that  it  be  properly  shaped,  so  that  it  does 
not  touch  any  part  of  tiie  abdominal  wall,  but  merely  bears  upon  the 
points  of  pressure  and  counter-pressure.  The  pad  should  be  convex,  and 
firm)}'  stuffed,  and  of  sufficient  size  to  press  not  only  upon  the  external 
aperture,  but  upon  the  whole  length  of  the  canal.  Before  applying  the 
truss,  the  hernia  must  be  reduced,  by  placing  the  patient  in  the  recum- 
bent position,  relaxing  the  muscles  by  bending  the  thigh  upon  the  ab- 
domen, and  pi'essing  the  tumor  back  in  the  proper  direction;  the  truss 
sliould  then  be  put  on,  and  be  worn  during  the  whole  of  the  day;  indeed, 
the  patient  should  never  be  allowed  to  stand  vvithout  wearing  it.  At 
night,  it  may  either  be  left  off  altogether,  or  a  lighter  one  applied.  In 
some  cases,  the  skin  becomes  irritated  l>y  the  pressure  of  the  pad  ;  in 
these  circumstances,  an  elastic  air-cushion  may  be  used,  or  the  parts 
subjected  to  pressure  may  be  well  washed  with  spirit-lotion.  The  truss 
may  be  known  to  fit  by  testing  it  in  the  following  way.  The  patient 
should  be  made  to  sit  down  on  the  edge  of  a  chair,  and  tiien,  extending 
his  legs,  opening  tliem  widel}',  and  bending  the  body  forwards,  cough 
several  times.  If  the  hernia  do  not  now  slip  down  behind  the  pad,  we 
may  be  sure  that  the  truss  is  etilcient,  and  will  keep  the  rupture  up  in 
all  ordinary  circumstances. 

Radical  Cure  of  Hernia. — Various  means  have  been  devised  in 
order  to  eft'ect  the  radical  cure  of  a  reducible  hernia.  The  only  plan 
that  is  at  the  same  time  pei'fectly  safe  and  permanentlj^  successful,  is 
the  compression  of  a  well-made  truss.  In  this  way,  not  unfrequently, 
the  herniae  of  infants  become  radically  cuied  ;  the  same  result,  liowever, 
seldom  occurs  at  a  more  advanced  period  of  life.  In  order  that  com- 
pression may  succeed  in  this  wa}^,  it  is  necessary  that  it  siiould  not  onl}'- 
be  applied  to  the  external  aperture  througii  wliich  the  rupture  escapes, 
but  to  the  wiiole  of  the  canal.  It  must  also  be  continued  for  a  very 
consideralile  time,  at  least  a  year  or  two,  and  care  should  be  taken  that 
during  the  treatment  the  rupture  is  not  allowed  to  descend  ;  every  time 
it  comes  down,  anj-  good  that  may  have  been  derived  is  necessarily  done 
away  with,  and  the  treatment  has  to  begin,  as  it  were,  anew.  Radical 
cure  of  a  hernia  by  truss-pressure  can  only  be  eflfected  in  those  cases  in 
which  the  abdominal  aperture  has  been  left  congenitally  weak  or  open. 
Hence  it  is  only  to  be  hoped  for  in  children  and  very  young  adults,  and 
only  in  those  two  congenital  forms  of  hernia — the  nml)ilical  and  the  in- 
guinal.    The  continued  pressure  of  the  truss- pad  in  these  cases  seems  to 
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detormine  those  adhesive  processes  which  are  necessary  for  the  closure 
of  one  of  tlie  abdominal  apertures.  After  tlie  cure  is  supposed  to  have 
been  effected  in  this  way,  the  application  of  the  truss  must  be  continued 
for  a  ver}-  considerable  length  of  time,  lest  by  any  unfortunate  move- 
ment tlie  rupture  descend  again. 

The  Operations  that  have  been  devised  for  the  radical  cure  of  hernia 
are  all  founded  on  one  of  two  principles  ;  vi^.,  the  excitation  of  such  an 
amount  of  peritonitis  in  the  sac,  or  its  neck,  as  to  cause  its  obliteration; 
or  the  plugging  of  the  hernial  aperture  by  invagination  of  the  integu- 
mental  tissues. 

If  the  accomplishment  of  these  conditions  would  always  prevent  the 
recurrence  of  the  rupture,  the  radical  cure  might  freqnentl}^  be  under- 
taken. But  it  is  impossible  to  look  upon  tlie  agglutination  of  the  walls 
of  the  sac,  or  the  closure  of  tlie  abdominal  aperture,  as  the  sole  condi- 
tions required.  To  accomplish  the  radical  cui'e,  it  would  be  necessary 
in  many  cases  to  effect  changes  in  the  shape  and  connections  of  the  ab- 
dominal contents,  to  alter  the  size  of  the  abdominal  cavity,  and  indeed 
to  modify  in  various  ways  many  conditions  independent  of  those  imme- 
diately connected  with  the  hernial  protrusion.  Many  of  the  means  of 
radical  cure,  by  which  obliteration  of  the  interior  of  the  sac  or  of  its  neck 
is  sought  to  be  effected  by  the  application  of  sutures  or  ligatures,  by 
the  introduction  of  caustics,  by  excision,  scarification,  puncture,  or  injec- 
tion with  tincture  of  iodine,  are  attended  with  so  much  danger  from 
peritonitis,  and  are  so  seldom  followed  by  an}'  good  results,  that  their 
consideration  need  not  detain  us  here,  the  more  so  as  they  are  universally 
abandoned  by  Surgeons  of  the  present  day. 

The  operations  that  are  now  practised  for  the  radical  cure  of  hernia 
are  conducted  on  two  principal  plans,  however  much  they  maybe  varied 
in  their  details  by  the  ingenuity  of  particular  Surgeons. 

The  first  method  of  treatment  consists  of  invaginating  simply  a  por- 
tion of  the  scrotum,  and  fixing  it  in  the  inguinal  canal,  where  it  becomes 
adherent,  and  so  occludes  the  aperture  of  exit.  Of  this  kind  of  opera- 
tion, Wtitzer's  is  the  best  example.  The  second  method  of  treatment 
consists  in  excising  a  portion  of  the  integumental  structures,  and  then 
by  means  of  sutures  attaching  these  and  the  deeper  parts  togetiier,  and 
thus  leading  to  the  consolidation  of  the  canal.  Of  this,  Wood's  opera- 
tion is  the  best  example.  The  following  are  the  details  of  these  pro- 
cedures. 

Wutzer's  Operation — The  late  C.  W.  Wutzer,  of  Bonn,  adopted  a 
plan  of  radically  curing  reducible  inguinal  hernia,  combining  the  two 
principles  on  which  the  older  operations  were  founded,  viz.,  the  aggluti- 
nation of  the  neck  of  the  hernial  sac  by  the  excitation  of  inflammation 
in  it,  and  the  closure  of  the  inguinal  canal  b}'  the  invagination  of  the 
scrotum  ;  and  he  carried  out  these  objects  in  a  safer  and  more  successful 
manner  than  by  any  of  the  methods  previously  employed.  His  plan  of 
treatment  consists  in  introducing  a  plug  of  the  scrotum  into  the  inguinal 
canal,  and  fixing  it  there  by  exciting  adhesive  inflammation  in  the  neck 
of  the  sac.  The  details  of  the  operation  are  as  follows.  The  patient 
l^'ing  on  his  back,  and  the  hernia  being  reduced,  the  Surgeon  pushes  his 
index-finger  up  the  inguinal  canal  as  high  as  the  internal  ring,  carrying 
before  it  a  cone  of  the  scrotal  tissues  ;  a  box-wood  hollow  cylinder, 
about  four  inches  long  (Fig.  672,  C),  well  oded,  is  then  pushed  up  as 
the  finger  is  withdrawn,  so  as  to  occupy  its  place  in  the  inguinal  canal. 
Along  the  interior  of  this  cylinder  a  flexible  steel  needle,  gilt  (A),  fixed 
in  a  movable  handle,  is  then  pushed,  so  as  to  traverse  the  invaginated 
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scrotum,  the  hernial  sac,  and  the  anterior  abdominal  wall,  through  which 
its  point  is  caused  to  protrude.  A  concave  boxwood  case  (B)  is  then 
passed  over  the  projecting  point  of  tlie  needle,  and  fixed  by  the  other 
end  by  a  screw  apparatus  to  the  cylinder  (C),  so  as  to  compress  the  in- 
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Fig.  672.— Wutzer's  Apparatus  for  Radical  Cure  of  Hernia. 

closed  tissues.  The  apparatus  so  fixed  is  left  in  situ  for  six  or  eight 
days;  vviien,  some  discharge  being  established,  it  is  withdrawn,  and  the 
invaginated  scrotal  plug  supported  by  lint  introduced  up  its  interior,  and 
by  a  spica  ban(iage  tiglitly  applied.  Tlie  patient  is  kept  quiet  for  a  fort- 
night longer,  when  he  is  allowed  to  move  about,  wearing  a  light  truss  for 
three  or  four  months. 

This  method  of  treatment  is  eas}-  of  execution,  and  appears  to  be  more 
successful  than  any  that  have  preceded  it.  Yet  it  is  open  to  the  objec- 
tions that  attend  all  {)lans  for  the  radical  cure  of  hernia;  viz.,  the  pos- 
sible excitation  of  a  dangerous  amount  of  peritonitis  ;  and  the  vvant  of 
adhesion  between  the  lower  part  of  the  scrotal  plug  and  the  correspond- 
ing side  of  the  inguinal  canal  and  ring,  and  consequent  failure  in  the 
complete  occlusion  of  tiie  canal  and  in  the  radical  cure. 

So  far  as  the  first  objection  is  concerned,  I  believe  that  very  little 
weight  can  be  attached  to  it.  I  have  very  often  performed  this  opera- 
tion, and  have  never  seen  the  slightest  evidence  of  a  disposition  to  peri- 
toneal inflammation  or  other  local  mischief,  except  abrasion  of  the  skin  in 
one  or  two  cases.  With  respect  to  the  second  objection,  there  can  be  no 
doubt  that  failures  are  not  unfrequent;  but  on  the  otlier  hand  successes 
are  not  rare,  and  I  have  now  under  ol)servation  several  cases  in  which  a 
complete  cure  has  resulted,  although  several  years,  from  two  to  nine, 
have  elapsed  since  the  operation. 

Wood's  Operation — In  order  to  secure  the  more  complete  oblitera- 
tion of  the  canal,  and  especially  the  cohesion  of  the  inner  and  posterior 
walls,  John  Wood  lias  brought  forward  another  operation,  for  the  follow- 
ing description  of  which  I  am  indebted  to  him.  The  principle  of  this 
method  consists  in  the  approximation  of  the  tendinous  structures  form- 
ing the  boundary  of  the  hernial  canal,  by  the  application  of  a  subcuta- 
neous wire  suture  through  a  puncture  in  the  skin.  In  applying  this 
principle  to  inguinal  hernia,  in  order  to  promote  the  adhesion  of  the 
tendinous  surfaces,  and  to  protect  the  sac  and  cord  from  injurious  vio- 
lence, the  higlily  vascular,  elastic,  and  tough  fascia  of  the  scrotum  is 
detached  subcutaneously  from  the  skin,  transplanted  b3'  invagination 
into  the  canal  and  held  there  by  the  ligatures  till  adhesion  ensues  to  the 
walls  of  the  canal  and  to  the  spermatic  cord.  The  wire  is  so  applied  as 
to  obtain  a  fair  hold  in  two  places  upon  the  structures  forming  the  pos- 
terior wall,  viz.,  tiie  conjoined  tendon  and  the  triangular  aponeurosis; 
and  again  upon  Poupart's  ligament  and  the  lower  portion  of  the  external 
oblique  aponeurosis  forming  the  anterior  wall  of  the  canal.  The  effect 
of  the  suture  is  to  close  also  the  external  abdominal  ring,  the  pillars  of 
which  are  included  in  its  grasp.     By  the  close  adhesion  which  is  thus 
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produced  between  the  posterior  and  anterior  walls  of  the  canal,  the 
Ibinier  is  made  to  act  like  the  limb  of  a  valve  in  preventing  the  descent 
of  a  hernia  into  the  canal.  Tlius  a  i)ermanent  resistance  to  the  repro- 
dnction  of  the  rupture  is  provided,  which  remains  even  after  the  tempo- 
raril}^  effused  13'mph  has  been  re-absorbed.  The  impulsive  force  of  the 
abdominal  contents  tending  to  protrude  at  the  internal  ring,  is  resisted 
by  the  valve  like  action  of  the  postei'ior  wall,  and  is  not  enabled  to  exert 
itself  upon  the  recently  formed  adhesions.  The  use  of  the  truss,  except 
as  a  temporar}'  adjunct  in  the  cure,  is  rendeied  unnecessary  by  this 
operation. 

Operation. — The  patient  being  laid  on  his  back,  with  the  shoulders 
well  raised,  and  the  pubes  and  scrotum  shaved,  the  hernia  must  be  re- 
duced and  held  up  b}'  an  assistant  pressing  upon  the  internal  opening. 
The  operator,  standing  at  that  side  of  tlie  patient  which  is  about  to  be 
operated  on,  makes,  with  a  small  tenotomy-knife,  an  incision  about 
three-fourths  of  an  inch  long  through  the  skin  of  tlie  scrotum  over  the 
lower  part  of  the  tumor  ;  or,  if  this  be  laige,  about  two  and  a  half  inches 
below  tlie  pubic  spine.  Then  tlie  knife,  being  inserted  flatvvise  betvveen 
the  skin  and  the  fascia,  is  made  to  separate  them  around  the  incision 
over  an  area  of  about  a  two-inch  circle;  a  proceeding  which  the  loose 
attachment  of  the  skin  easily  allows.  The  knees  of  the  patient  should 
next  be  drawn  up  towards  the  abdomen,  and  held  together  so  as  to  relax 
the  structures  connected  with  Poupart's  ligament.  The  forefinger  is 
next  passed  through  the  opening  in  tiie  skin,  and  made  to  invaginate 
the  detached  fascia  through  the  external  ring  into  the  canal,  which  is 
best  done  by  using  the  right  hand  for  the  right  side,  and  vice  Vti7:<d, 
keei)ing  the  palm  directed  forwards.  The  invagination  of  the  fascia 
should  be  commenced  from  as  low  a  point  as  tlie  cutaneous  incision  will 
permit,  so  as  to  push  the  iuA^aginated  finger  as  much  as  possible  between 
the  sac  of  the  hernia  and  the  spermatic  cord.  When  the  finger  is  in  the 
canal,  its  point  should  reach  the  internal  opening  of  the  hernia,  and  the 
cord  should  be  distinctly  perceptible  to  it  and  protected  by  it.  The 
point  of  the  finger  will  then  be  placed  behind  the  lower  border  of  the 
internal  oblique,  and  must  render  tliis  point  prominent  at  the  surface  by 
being  hooked  forward.  The  Surgeon  will  then  be  sensible  of  the  edge 
of  tlie  conjoined  tendon,  raised  in  relief  to  the  iuner  side  of  the  invagi- 
nating  finger,  and  in  contact  with  its  radial  border.  Next,  tlie  needle, 
stout,  blunt-pointed,  and  curved,  mounted  on  a  strong  handle,  is  to  be 
passed  along  the  radial  border  of  the  finger  as  far  as  just  be3'ond  the 
extreuie  joint,  at  which  point  it  is  made  to  pass  through  the  conjoined 
tendon  and  the  external  oblique  aponeurosis,  till  it  is  seen  to  raise  the 
skin.  The  latter  is  then  to  be  dravvn  upwards  and  inwards  as  far  as 
possible  before  the  needle  is  pushed  through  it.  Then  a  stout  copper 
wire,  silvered,  about  two  feet  long,  and  bent  into  a  convenient  hook  at 
each  end,  is  hooked  on  to  the  eye  of  the  needle  ;  and  the  latter  is  with- 
drawn and  unhooked,  leaving  the  lower  end  of  the  wire  in  the  scrotal 
incision,  and  the  upper  end  in  the  groin-puncture.  The  invaginating 
finger  is  then  placed  on  the  outer  side  of  the  cord,  behind  Poupart's 
ligament,  as  far  from  the  border  of  the  external  ring  as  possible,  raising 
the  ligament  on  its  point.  The  needle  is  then  passed  along  the  ulnar 
border  of  the  finger,  and  pushed  through  the  external  pillar  close  to 
Poupart's  ligament  opposite  to  the  internal  ring,  the  skin  being  drawn 
outwards  till  the  point  of  the  needle  appears  at  the  former  puncture, 
through  which  it  is  then  pushed.  The  upper  hook  of  the  wire  is  then 
hooked  on  and  drawn  down  with  the  needle  into  and  throuiJ-h  the  scro- 
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tal  incision.  Next,  the  spermatic  cord  opposite  to  the  scrotal  incision 
is  to  be  carefully  separated  from  the  sac  of  the  hernia  by  the  finger  and 
thumb,  placed  upon  the  skin  in  the  same  manner  as  in  the  operation  for 
ligaturing  varicocele.  The  needle,  detached  again  from  the  wire,  is  then 
passed  into  the  lower  angle  of  the  scrotal  incision,  and  made  to  traverse 
the  tissues  between  the  cord  and  tiie  hernial  sac,  and  to  emerge  at  the 
npper  angle  of  the  incision.  The  inner  end  of  the  wire  is  then  hooked 
on  to  the  needle  and  drawn  with  it  across  between  the  cord  and  sac.  A 
little  care  must  here  be  taken  to  avoid  any  kink  in  the  wire,  which  must 
be  drawn  down  until  the  part  which  remains  in  the  wound  is  quite 
straight.  The  ends  of  the  wire  are  then  twisted  to  the  extent  of  three 
turns,  which  it  will  be  found  useful,  when  removing  the  wire,  always  to 
make  in  the  same  direction.  Traction  is  then  made  upon  the  wire  loop 
which  remains  in  tlie  groin-puncture.  This  will  be  found  to  invaginate 
the  sac  and  scrotal  fascia,  and  to  close  up  the  pillars  of  the  external  ab- 
dominal ring.  The  loop  must  then  be  twisted  by  three  firm  turns  well 
drawn  into  the  groin-puncture.  Then  the  long  ends  of  the  wire,  being 
cut  off  to  a  suitable  length,  are  to  be  passed  together  through  the  loop 
bent  down  to  meet  tliem  and  hooked  on  to  it.  Under  the  arch  thus 
formed  a  stout  pad  of  lint  is  placed,  and  the  whole  is  held  firmlj'  by  a 
spica  bandage. 

The  patient,  after  the  operation,  should  be  placed  in  bed  with  the 
shoulders  well  raised  and  the  knees  bent  over  a  bolster.  Any  discharge 
which  forms  has  a  free  escape  dovvnwards.  and  may  be  received  upon  a 
sponge  steeped  in  some  antiseptic  fluid.  The  scrotum  should  be  either 
suspended  in  a  turn  of  the  bandage,  or  kept  up  by  a  small  cushion  or 
strap  of  plaster. 

The  wires  should  be  kept  in  from  fourteen  to  twenty-one  days,  accord- 
ing to  the  amount  of  solid  effusion  which  subsequently  occurs.  Any 
pain  in  the  abdomen  should  be  allayed  by  opiates  and  fomentations,  and 
hy  slackening  or  removing  the  bandage  after  forty -eight  hours.  Pain 
sometimes  results  from  includmg  the  ilio-inguinal  nerve,  which  must  not 
be  mistaken  for  the  pain  of  peritonitis. 

Wood  had  up  to  1812  operated  in  nearly  200  instances,  and  estimated 
his  successful  results  in  cases  of  all  degrees  of  severit}^  at  about  sixty- 
five  per  cent.  In  young  persons  the  results  have  l)een  still  more  favor- 
able, and  he  now  confines  the  operation  to  patients  below  the  age  of 
thirt\',  unless  in  special  circumstances.  Three  deaths  have  resulted 
from  p3'femia  and  peritonitis. 

IRREDUCIBLE  HERNIA. 

Irreducible  Herniae  are  usually  of  old  date,  and  of  large  size.  They 
generally  contain  a  considerable  quantit}^  of  thickened  omentum,  as  well 
as  intestine  and  mesentery.  In  many  instances,  a  rupture  of  this  kind 
is  partly  reducible,  the  greater  portion  remaining  unreduced.  It  is 
usually  the  gut  which  slips  up,  and  the  omentum  that  cannot  be  returned. 

Causes  of  Irreducibility. — The  irreducibility  of  a  rupture  may  be 
dependent  on  either  its  shape,  on  the  existence  of  adhesions,  or  on  its 
very  nature.  If  the  sac  become  the  seat  of  an  hour-glass  contraction, 
or  its  neck  become  elongated  and  narrowed,  the  hernial  contents  may 
continue  permanently  protruding.  So  also,  the  expanded  condition  of 
tlie  lower  part  of  the  omentum,  and  the  narrowing  of  its  neck,  may  pre- 
vent a  return  of  the  rupture.  The  existence  of  adhesions,  either  between 
the  sac  and  its  contents,  or  between  protruded  intestine  and  omentum, 
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will  commonly  render  a  hernia  irreduciltle ;  mid  most  frequently  these 
a«e  associated  with  changes  in  the  shape  of  tlie  sac  or  of  tlie  omentum. 
HerniiB  of  tiie  caecum  and  bladder  can  never  be  returned,  on  account  of 
the  anatomical  conditions,  to  wliich  reference  has  already  been  made. 

Symptoms. — An  irreducible  hernia  is  usually  a  source  of  great  incon- 
venience; it  has  a  tendency  to  increase  if  left  to  itself,  until  at  last  it 
ma^'^  contain,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater 
portion  of  the  abdominal  viscera,  forming  an  enormous  tumor,  inconve- 
nient by  its  size  and  weight,  in  which  tlie  penis  and  scrotum  are  buried. 
Even  when  the  irreducible  hernia  is  of  small  size,  it  gives  rise  to  a  sen- 
sation of  weakness  in  the  part,  with  dragging  pains,  and  is  ver}^  frequently 
accompanied  bj' colicky  sensations  and  dyspeptic  derangements.  The 
patient  also,  in  these  circumstances,  is  in  a  state  of  considerable  danger 
lest  the  rupture  become  strangulated  by  violent  efforts,  or  injured  and 
inflamed  by  blows. 

Treatment. — For  the  above  reasons  it  is  necessary  not  only  to  pro- 
tect a  rupture  of  this  kind  from  external  violence,  but  to  endeavor  to 
prevent  its  increase  in  size.  Tiiis  may  best  be  done  by  letting  the  patient 
wear  a  truss  with  a  large  concave  pad,  which  supports  and  protects  it; 
provided  the  rupture  be  not  of  too  great  a  size  for  the  application  of  such 
an  instrument.  If  its  magnitude  be  very  considerable,  it  must  be  sup- 
ported by  means  of  a  suspensoiy  bandage.  Bransby  Cooper  has  recom- 
mended that  an  attempt  sliould  be  made  to  convert  the  irreducible  into 
a  reducible  hernia,  by  keeping  the  patient  in  bed  for  several  weeks,  on 
lovv  diet,  with  the  continued  application  of  ice  to  the  tumor;  and,  if  it 
contain  much  omentum,  giving  small  doses  of  blue  pill  and  tartar  emetic, 
so  as  to  promote  the  absorption  of  the  fat.  For  these  remedies  I  have 
advantageously  substituted  the  iodide  of  potassium.  This  plan,  which 
appears  to  have  answered  well  in  some  cases,  certainly  deserves  a  further 
trial. 

Inflamed  Irreducible  Hernia The  occurrence  of  inflammation 

in  an  irreducible  liernia  is  a  serious  complication,  and  one  that  simulates 
strangulation  very  closely.  When  this  complication  occurs,  the  part 
becomes  swollen,  hot,  tender,  and  painful  ;  there  is  not  mucii  tension  in 
the  tumor,  whicli  is  seldom  increased  beyond  its  usual  magnitude  ;  there 
is  a  good  deal  of  pyrexia,  and  symptoms  of  peritonitis  spreading  from 
the  vicinit}^  of  the  inflamed  rupture  set  in.  In  some  cases  there  is  vomit- 
ing; but  it  is  not  constant,  and  never  feculent,  occurring  generally  early 
in  the  disease,  and  consisting  principall3^  of  the  contents  of  the  stomach  ; 
being  apparently  an  effort  of  nature  to  get  rid  of  an  indigestible  meal. 
If  there  b-^  constipation,  as  usually  happens  in  all  cases  of  peritonitis, 
it  is  not  complete,  flatus  occasionally  passing  per  a/iwoi,  together  witli  a 
small  quantity  of  fluid  faeces.  It  is  of  importance  in  these  cases  to  ob- 
serve that  the  inflammation  commences  in  the  body  of  the  sac,  and  extends 
into  those  parts  of  the  abdomen  that  are  contiguous  to  its  neck;  the 
stomachal  and  intestinal  derangements  being  secondary'  to  this  considera- 
tion. 

The  Treatment  of  an  inflamed  irreducible  Iiernia  must  be  directed  to 
the  peritonitis  which  attends  it.  The  ap[)lication  of  leeches  over  the  sac 
and  its  neck,  the  free  administration  of  calomel  and  opium,  and  the 
employment  of  enemata,  with  strict  antiphlogistic  regimen  and  rest,  will 
usually  speedily  subdue  all  inflammatory  action. 

Incarcerated  Hernia — An  irreducible  hernia  occasionally  becomes 
obstructed,  then  constituting  the  condition  termed  incarcerated  hernia. 
This  condition  principally  occurs  in  old  people,  from  the  accumulation 
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of  flfitns,  or  of  nnrligested  matters,  such  as  cherr3'-stones  or  mustard- 
seeds,  in  an  angle  of  the  gut.  In  these  cases  there  is  constipation,  with 
eructation,  and  perhaps  occasional  vomiting.  There  may  l)e  some  degree 
of  pain,  weight,  or  uneasiness  about  the  tumor;  but  there  is  no  tension 
in  it  or  in  its  neck,  and  the  symptoms  altogether  are  of  a  chronic  and 
subacute  cliaracter. 

The  Treatment  of  such  a  case  as  this  should  consist  in  the  administra- 
tion of  a  good  purgative  injection  ;  the  compound  colocyntli  enema  is  the 
best,  thrown  up  as  higii  as  possible  by  means  of  a  long  tube.  Ice  may 
then  be  applied  to  the  tumor  for  about  half  an  hour;  and  the  taxis,  as 
will  afterwards  be  described,  may  be  used  under  chloroform.  The  ice 
may  be  omitted  in  those  cases  in  which,  on  handling  the  tumor,  gurgling 
can  readily  be  felt;  but  the  taxis  should  always  be  used,  as  l)y  it  the  in- 
carcerated gut  may  be  partially  emptied  of  its  contents;  or  if  any  addi- 
tional protrusion  siiould  have  slipped  down,  this  may  be  returned.  After 
these  means  have  been  employed,  an  active  purgative,  either  of  calomel 
or  of  croton-oil  and  colocynth,  shoidd  be  administered;  and,  if  any  in- 
flammation ensue,  this  must  be  treated  as  already  de&cribed. 

STRANGULATED  HERNIA. 

A  hernia  is  said  to  be  Strangulated  when  a  portion  of  gut  or  omen- 
tum tliat  is  protruded  is  so  tiglitly  constricted  that  it  cannot  be  i-eturned 
into  the  abdomen;  having  its  functions  arrested,  and,  if  not  relieved 
speedily,  running  into  gangrene.  This  condition  may  occur  at  all  periods 
of  life,  being  met  witii  in  infants  a  few  days  old,  and  in  centenarians. 
It  commonl^^  arises  from  a  sudden  violent  effort,  by  which  a  fresh  [portion 
of  intestine  is  forcibly  protruded  into  a  previously  existing  hernia,  which 
it  distends  to  such  a  degree  as  to  produce  strangulation.  But,  though 
old  hernise  are  more  subject  to  this  condition  than  recent  ones,  it  may 
occur  at  the  very  first  formation  of  a  hernial  swelling,  the  gut  becoming 
strangled  as  it  is  protruded.  There  are  therefore  two  distinct  kinds  of 
strangulation.  One  may  be  said  to  be  of  a  passive  kind,  chiefly  occur- 
ring in  elderl}^  people,  the  subjects  of  old  and  perhaps  irreducible  hernia; 
which,  in  consequence  of  some  accidental  ciicumstauce,  becomes  dis- 
tended by  tlie  descent  of  a  larger  portion  of  intestine  than  usual,  and 
this,  undergoing  constriction  and  compression  at  the  neck  of  tlie  sac, 
gradually  becomes  strangulated.  The  other  kind  of  strangulation  is 
most  frequent  in  younger  individuals;  in  it  the  symptoms  are  more  active, 
tlie  bowel  becoming  protruded  in  consequence  of  violent  exertion,  and 
undergoing  rapid  strangulation,  tlie  tension  of  the  parts  not  having  been 
lessened  by  the  previous  long  existence  of  an  irreducible  hernia. 

Mechanism  op  Strangulation  — Strangulation  has  been  attributed 
either  to  a  si)asraodic  action  of  the  walls  of  the  aperture  through  which 
the  hernia  protrudes,  or  to  clianges  taiving  place  in  the  protruded  parts, 
subsequent  to  and  occasioned  by  their  constriction  by  the  tissues  exter- 
nal to  them.  The  strangulation  cannot,  I  think,  ever  be  regarded  with 
justice  as  of  spasmodic  character;  the  aperture  in  tlie  abdominal  wall, 
through  which  the  hernia  escapes,  being  tendinous  or  fibrous,  and  cer- 
tainly not  in  anj'  way  contractile,  though  the  action  of  the  abdominal 
muscles  may  undoubtedly  increase  the  tension  of  its  sides.  The  con- 
tinued and  pei'manent  character  of  the  strangulation,  when  once  it  has 
taken  place,  would  also  discountenance  this  opinion  ;  those  forms  of 
hernia,  indeed,  as  the  ventral,  which  occur  in  purely  muscular  structures, 
are  very  rarely  strangulated,  and,  when  they  are  so,  the  constriction  is 
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genei-all}'  occasioned  %  the  formation  of  dense  adventitious  bands  upon 
or  williin  tlie  sac,  and  not  by  any  muscular  agency. 

Strangulation  is  cbaracterised  by  congestion  of  the  protruded  parts, 
induced  by  tlie  constriction  to  wliich  they  are  subjected;  the  mechanism 
being  as  follows.  A  knuckle  of  intestine,  or  piece  of  omentum,  is  sud- 
denly protruded  during  an  effort  of  some  kind.  This  immediately 
becomes  compressed  by  the  sides  of  the  narrow  aperture  through  which 
it  has  esca|)ed;  the  return  of  its  venous  blood  is  consequent!}^  iuterfered 
with,  and  swelling  and  oedema  rapidly  ensue,  together  with  stagnation  of 
the  blood  in  it.  If  the  constriction  be  excessively  tight,  the  walls  of  the 
ring  being  very  hard  and  sharp,  the  part  that  is  so  strangulated  may  be 
deprived  of  its  vitality  in  the  course  of  a  few  hours.  If  the  strangula- 
tion be  less  severe,  the  congestion  will  run  into  inflammation,  the  changes 
characteristic  of  this  condition  speedily  supervening.  In  proportion  as 
the  congestion  augments,  and  the  inflammation  comes  on,   the  return 

of  the  protruded  parts  is  necessarilj^  ren- 
dered more  difficult  by  the  increase  of  their 
swelling. 

Seat  op  Stricture, — The  stricture  is 
most  commonly'  situated  outside  the  neck 
of  the  sac,  in  the  tendinous  or  ligamentous 
structures  surrounding  it;  not  unfrequently 
in  the  altered  and  thickened  subserous  areo- 
lar tissue.  In  other  cases,  and  indeed  with 
great  frequency,  it  is  met  with  in  the  neck 
of  the  sac  itself  (Fig.  673),  which  is  nar- 
rovved,  elongated,  and  tubular;  or  constricted 
by  bands  that  are  incorporated  with  it.  More 
rarely  it  exists  in  the  body  of  the  sac,  which 
may  have  assumed  an  hour-glass-shape.  In 
some  cases,  it  would  appear  as  if  this  par- 
ticular shape  were  owing  to  an  old  hernia 
having  been  pushed  down  by  a  recent  one 
above  it.  The  stricture  is  sometimes,  though  by  no  means  frequently, 
met  with  inside  the  sac,  consisting  of  bands  of  adhesions  stretching 
across  this,  or  of  the  indurated  e(]ge  of  an  aperture  of  the  omentum 
through  which  a  portion  of  the  gut  has  slipped. 

Local   Effects  of    Strangulation The   changes   induced   in   the 

strangulated  parts  result  from  the  pressure  of  the  stricture,  and  the  con- 
sequent interference  with  the  circulation  through  them.  If  the  strangu- 
lation be  acute,  that  portion  of  intestine  which  lies  immediately  under 
the  stricture  will  be  seen  to  be  nipped  or  marked  by  a  deep  sulcus,  occa- 
sioned partly  by  the  pressure  to  which  it  has  been  sulijected,  and  partly 
by  the  swelling  of  the  congested  tissues  beyond  it.  The  changes  that 
take  place  in  the  i)rotruded  intestine  rapidly  increase  in  proportion  to 
the  duration  of  the  strangulation.  The  tightness  of  the  stricture  and  the 
acuteness  of  the  strangulation  have,  however,  even  more  to  do  with  these 
changes  than  its  duration.  I  have  seen  the  bowel  so  tightl,y  nipped 
that,  though  the  strangulation  had  only  existed  eight  hours  when  the 
operation  was  performed,  the  vitality  was  lost  in  the  part  constricted 
(Fig.  679);  and  in  other  cases  I  have  known  the  part  to  recover  itself, 
although  strangulation  had  lasted  for  five  or  six  days  before  the  opera- 
tion was  performed. 

The  first  change  that  takes  place  in  the  protruded  parts  in  the  case  of 
strangulated  hernia  is  theiv  congestion  ;  this  rapidly  runs  on  to  inflam- 


Fig.  673.— Stricture  in  the  Neck  of 
the  Sac,  laid  open. 
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mation,  and  speedily  terminates  in  gan<>rene.  The  protruded  bowel 
becomes,  at  first,  of  a  claret,  morone,  or  pnrplish-brown  color,  sometimes 
eccliymosed  on  tlie  surface,  witli  thickening  and  stiffening  of  its  coats, 
owing  to  effusion  into  their  substance;  some  liquid  is  also  usually  poured 
out  into  its  interior.  In  this  stage,  that  of  congestion,  the  omentum  will 
also  be  found  with  its  veins  a  good  deal  congested.  When  inflavimation 
has  set  in,  the  bowel  preserves  the  same  color  as  in  the  congested  con- 
dition, but  usually  becomes  coated  here  and  there  with  flakes  of  lymph, 
which  gives  it  a  rough  and  villous  look  ;  the  omentum  has  a  somewhat 
rosy  tinge,  and  tiiere  is  usually  a  good  deal  of  reddish  fluid  poured  out 
into  the  sac.  When  gangi-ene  occurs,  tlie  bowel  loses  its  lustre  and 
polish,  becoming  of  an  ashy  grey,  or  dull  black  color,  soft  and  somewhat 
lacerable,  so  that  its  coats  readily  separate  from  one  another  ;  the  serous 
membrane  especialh'  peeling  oft*.  The  omentum  is  dark  purplish,  or  of  a 
kind  of  dull  yellow  is  h-grej' ;  and  there  is  usually'  aconsideral)le  quantity 
of  dark  turbid  serum  in  the  sac,  the  whole  contents  of  which  are  ex- 
ti'emely  offensive.  Most  usually,  when  gangrene  occurs  in  a  strangulated 
rupture,  inflammation  of  the  sac  and  its  coverings  takes  place,  accom- 
panied, after  a  time,  by  a  reddish-blue  or  congested  ap[)earance  and 
some  tenderness  on  pressure:  and,  if  the  part  be  left  unreduced,  eventu- 
ally by  emph3'semat.ous  crackling.  If  the  case  be  left  without  being 
relieved,  gangrene  of  the  skin  will  at  last  take  place;  the  sac  giving  way, 
and  the  fsecal  matters  being  discharged  through  the  softened  and  disin- 
tegrated tissues.  In  sucii  circumstances  as  these — which,  however,  are 
very  rarely  met  with  at  the  present  day — the  patient  usually  eventually 
dies  of  lovv  peritonitis,  from  extension  of  the  inflammation  to  the  serous 
membrane.  JS'o  eftusion,  however,  of  feculent  matter  will  take  place  into 
the  peritoneal  cavit}',  even  under  such  favorable  conditions  ;  the  portion 
of  bowel  immediately  within  the  stricture  becomes  adherent  by  plastic 
matter  to  the  peritoneum  on  its  internal  surface,  and  thus  the  escape  of 
any  extravasation  into  the  cavity  of  the  abdomen  is  prevented.  It  does 
not  always  follow  that  there  is  any  external  evidence  of  the  occurrence 
of  gangrene  within  the  sac;  and  the  bowel  is  frequently  nipped  to  such 
an  extent  as  to  prevent  its  regaining  its  vitality,  without  any  unusual 
condition  being  presented  until  the  sac  is  actually  laid  open  and  the 
intestine  examined. 

The  /?«id  contained  in  the  hernial  sac  undergoes  changes  in  appearance 
and  character,  corresponding  to  those  which  take  place  in  the  strangled 
gut.  In  earlier  and  slighter  cases  it  continues  clear  and  but  moderately 
abundant.  Sometimes  tlie  quantity  increases  greatly  and  rapidl}',  but 
more  commonly  the  chief  alteration  that  takes  place  is  in  its  char'acter. 
It  becomes  reddish  or  brown  in  color  from  transuded  blood.  Sometimes 
even  pure  blood  is  found  in  the  sac,  and  1  have  seen  the  protruded  in- 
testine invested  with  a  la^'er  of  coagulum.  If  gangrene  of  the  gut  take 
place,  the  fluid  becomes  turbid,  dark,  and  offensive.  Suppuration  in  the 
sac  is  very  rare.  I  have  only  once  met  with  it  in  a  woman,  32  years  of 
age,  three  months  pregnant,  who  was  sutt'ering  from  an  acutely  stran- 
gulated femoral  hernia  of  sixty  hours'  duration.  In  that  case,  the  taxis 
had  been  freely  used.  Fluctuation  could  be  felt  deeply,  there  was  dif- 
fused doughy  infiltration  of  the  groin,  and  on  opening  the  sac  it  was 
found  filled  with  dark  thick  pus — about  half  an  ounce;  at  the  bottom  of 
which  lay  a  small  deeply  congested  but  not  gangrenous  knuckle  of  intes- 
tine, which  was  replaced  after  the  division  of  a  very  slight  stricture.  The 
patient  recovered. 

In  the  more  advanced  cases  of  strangulated  hernia,  the  peritoneum 
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always  becomes  inflamed,  usually  to  a  consirleralile  extent;  the  disease 
artects  a  diffuse  form,  and  is  accotnpanied  by  the  effusion  of  turbid  serum, 
often  of  a  very  aci'id  and  irritating  character,  and  mixed  with  flakes  of 
lympli,  sometimes  to  sucii  an  extent  as  to  give  it  a  truly  puriform  appear- 
ance. This  glutinous  lymph  mats  together  contiguous  coils  of  intestine, 
often  appearing  to  be  smeared  over  them  like  so  much  melted  butter. 

Symptoms — The  signs  and  symptoms  of  strangulation  are  of  two 
kinds:  1.  The  local  ones,  affecting  the  Tumor  ;  and  2.  The  general  ones, 
influencing  the  Constitution. 

1.  Local  Signs — The  tumor,  if  the  hernia  be  an  old  one,  will  be 
found  to  be  incrensed  in  size ;  or  it  may  have  appeared  for  the  first  time. 
At  the  moment  of  strangulation  it  will  generally  be  found  to  be  hard, 
tense,  and  rounded,  more  particularly  if  it  be  an  enterocele.  When, 
however,  the  hernia  is  in  a  great  measure  omental,  it  is  not  unfrequently 
soft  and  doughy,  though  strangulated.  It  seldom  increases  in  size  after 
strangulation  has  occurred,  as  no  fresh  protrusion  can  take  place  below 
the  stricture  ;  but  I  have  known  it  to  be  greatl^^  augmented  in  bulk  after 
the  strangulation  had  existed  for  some  hours,  b}'  the  effusion  of  serum 
into  the  sac.  If  the  hernia  have  previously  been  reducible,  it  can  no 
longer  be  put  back;  and  there  is  no  impulse  in  it  nor  increase  in  its  size 
on  coughing,  the  stricture  preventing  the  transmission  of  the  shock  to 
the  contents  of  the  tumor;  and  in  tliis  wa}',  as  pointed  out  by  Luke,  the 
situation  of  the  constriction  may  sometimes  be  ascertained  by  observing 
at  what  point  the  impulse  ceases. 

2.  Constitutional  Symptoms So  soon  as  the  strangulation  has 

occurred,  intestinal  obstruction  takes  place,  and  the  patient  becomes 
uneasy  and  restless.  If  the  constriction  be  of  an  active  character,  he 
will  be  seized  with  acute  pain  in  the  part,  which  speedily  extends  to  the 
contiguous  portion  of  the  al)domen,  assuming  the  characters  of  peritoneal 
inflammation.  The  first  thing  that  happens  when  intestine  is  strangu- 
lated, whether  a  large  coil  be  constricted,  or  a  small  portion  only  of  the 
diameter  of  the  gut  be  nipped,  is  an  arrest  of  the  peristaltic  movement 
of  the  part  implicated  ;  and  the  occurrence  of  obstruction  to  the  onward 
course  of  the  intestinal  contents  is  followed  by  constipation,  vomiting, 
and  colick}'  pains.  The  constipation  is  always  complete,  neither  faeces 
nor  flatus  passing  through  ;  the  bowels  may  sometimes  act  once  after 
the  strangulation  has  occurred  from  that  portion  which  lies  below  the 
seat  of  constriction,  but  they  cannot,  of  course,  empty  themselves  tho- 
roughljf,  nor  from  above  the  strangled  part. 

Vomiting  usually  sets  in  early,  and  is  often  very  sevei'e  and  continu- 
ous, with  much  retching  and  straining;  at  first  the  contents  of  the 
stomach  are  ejected,  with  some  bilious  matters,  Imt  afterwards  the  vomit- 
ing becomes  feculent,  or  stercoraceous.  The  cause  of  feculent  vomiting 
has  usually  been  supposed  to  be  an  inverted  peristaltic  action  of  the 
intestines.  But  the  observations  of  Dr.  Brinton  seem  to  throw  much 
doubt  on  the  correctness  of  this  time-honored  view.  Dr.  Brinton  main- 
tains that  in  vomiting,  the  result  of  obstructed  or  strangulated  intestine, 
the  peristaltic  action  is  not  inverted — that  it  continues  to  be  direct — but 
that  when  the  intestinal  contents  meet  with  the  obstruction,  they  un- 
dergo a  kind  of  churning,  and  that  a  central  upward  current  takes  place; 
the  contents  of  the  bowel  being  forced  upwards  by  the  pressure  of  the 
accumulated  substances  at  the  seat  of  obstruction,  and  consequently 
behind  them.  The  vomiting  is  attended  by  colicky  and  dragging  pains 
about  the  navel.  These  symptoms  are  more  severe  in  their  character 
when  the  strangulation  is  acute  and  the  hernia  is  intestinal,  than  when 
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it  is  passive,  and  the  rupture  omental.  They  occur  equally'  in  the  in- 
complete and  the  comi)lcte  forms  ol"  the  disease  ;  indeed,  it  not  unfre- 
quently  happens  that  tlie  hernial  tumor  may  be  so  small  as  to  have 
esca[)ed  observation;  the  occurrence  of  the  above-mentioned  symptoms 
being  the  first  indication  of  the  probable  nature  of  the  mischief.  Hence, 
it  is  well  always  to  examine  for  hernia  when  called  to  a  patient  suddenly 
seized  with  constipation,  vomiting,  and  colicky  pains,  even  if  told  that 
no  tumor  exists. 

After  the  strangulation  has  existed  for  some  time,  the  inflammation 
that  occurs  in  the  sac  extends  to  the  contiguous  peritoneum,  accompanied 
by  the  ordinarj'^  signs  of  peritonitis,  such  as  tension  of  tlie  abdominal 
muscles,  tenderness,  with  lancinating  pains  about  the  abdomen,  and 
tympanites.  The  patient  lies  on  his  back  with  the  knees  drawn  up,  has 
a  small,  hard,  quick,  and  perhaps  intermittent  pulse,  a  dry  tongue  wliieh 
speedily  becomes  brown,  and  a  pale,  anxious,  and  dragged  countenance, 
with  a  good  deal  of  heat  of  the  skin,  and  inflammatory^  fever.  In  some 
cases,  this  is  of  a  sthenic  type;  but,  in  the  majority  of  instances,  especially 
in  feeble  subjects,  it  assumes  the  irritative  form.  When  gangrene  of  the 
rupture  takes  place,  hiccup  usually  comes  on,  with  sudden  cessation  of 
l)ain  in  the  tumor,  and  intermittent  pulse,  cold  sweats,  pallor,  anxiety, 
rapid  sinking  of  the  vital  powers,  usually  with  slight  delirium  ;  and 
death  speedily  occurs. 

Modifications  of  Symptoms. — The  symptoms  just  described  are 
those  which  are  usually  met  with  in  strangulated  hernia.  Thej"  may, 
however,  be  modified  in  some  important  respects. 

1.  There  may  be  little  or  no  tension  in  a  strangulated  hernia,  the 
tumor  continuing  soft  and  lax;  this  is  especially  the  case  when  the  her- 
nia contains  omentum,  and  in  congenital  herniie  when  strangulated.  It 
ma}^  also  occur  in  the  case  of  double  hernite  on  the  same  side,  in  conse- 
quence of  the  outer  sac  being  empty,  or  merely  filled  with  serum,  and  the 
posterior  one  being  protruded  against  this  and  strangulated,  but  its  ten- 
sion being  masked  by  tlie  lax  state  of  the  outer  one. 

2.  Vomiting  sometimes  does  not  take  place  from  first  to  last,  there 
being  at  most  a  little  retching;  at  other  times  the  patient  vomits  once 
or  twice,  and  then  there  is  no  recurrence  of  this  S3'mptom  so  long  as  he 
remains  quiet,  and  keeps  the  stomach  empty;  but,  on  moving  or  taking 
nourishment  of  any  kind,  even  fluids,  it  comes  on  again,  and  thus  the 
Surgeon  may  elicit  this  symptom,  should  it  be  necessary  in  a  diagnostic 
point  of  view. 

3.  Extensive  peritonitis,  with  copious  effusion  of  a  puriform  liquid, 
may  occur  without  any  pain,  and  with  but  little  tenderness  and  no  ele- 
vation of  temperature;  the  anxiety  of  countenance  and  sharpness  of 
pulse  being  the  only  symptoms  that  lead  to  a  suspicion  of  its  existence. 

4.  Death  may  result  from  exhaustion  consequent  on  vomiting  and 
peritonitis,  without  any  sign  of  gangi'ene  in  the  constricted  portion  of 
intestine. 

Diagnosis  — The  diagnosis  of  strangulated  hernia  requires  to  be  made 
from  the  following  conditions. 

1.  Obstructed  Irreducible  Hernia. — In  this  there  are  no  acute 
symptoms,  and  the  rupture  will  generall}'  be  found  to  be  a  large  one  of 
old  standing.  It  may  become  somewhat  tense  and  swollen,  but  is  not 
tender  to  the  touch,  and  always  presents  a  certain  degree  of  impulse  on 
coughing.  There  is  no  sign  of  peritonitis.  There  may  be  constipation  ; 
but  there  is  no  vomiting,  or,  if  there  be  any,  it  is  simply  mucous  and 
bilious,  consisting  of  the  contents  of  the  stomach.     The  speedy  reslora- 
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tion  of  tlie  intestinal  action,  by  the  treatment  already  inflicated  as  proper 
in  these  cases,  will  remove  0113^  doubt  as  to  the  nature  of  tlie  atlection. 

2.  Inflamed  Irreducible  Hernia — Here  there  are  great  tenderness 
and  pain  in  the  tumor,  with  i)3'i-exia,  and  some  general  peritonitis,  but 
there  is  no  vomiting;  or,  if  tlie  patient  have  voniited  once  or  twice,  lie 
does  not  continue  to  do  so  with  the  same  degree  of  violence,  or  in  the 
same  quantity,  as  he  would  if  the  peritonitis  were  the  result  of  strangu- 
lation. i\gain,  the  constipation  is  not  absolute  and  entire,  but  flatus  and 
liquid  loeces  will  usually-  pass. 

3.  General  Peritonitis  conjoined  with  Hernia Here  the  diag- 
nosis is  often  extremely  ditlicult,  especially  if  the  liernia  be  an  irredu- 
cible one.  In  these  cases,  however,  it  will  be  observed  that  the  perito- 
nitis may  be  most  intense  at  a  distance  from  the  sac;  that  there  will  lie 
little  or  no  vomiting,  or,  if  there  l)e,  that  it  is  simply  of  mucus  and  the 
contents  of  the  stomach  ;  and  that  the  constipation  is  by  no  means  obsti- 
nate or  insurmountable  by  ordinary  means. 

4.  In  Double  Hernia,  one  tumor  may  be  strangulated  and  the  other 
not,  though  irreducible.  In  these  circumstances,  it  may  at  first  be  a 
little  ditlicult  to  determine  which  one  is  the  seat  of  constriction.  This, 
however,  may  be  ascertained  by  observing  greater  tension  and  tender- 
ness about  the  neck  of  the  strangulated  than  of  the  uncoiistricted  hernia. 

5.  The  co-existence  of  Early  Pregnancy,  or  a  threatened  Mis- 
carriage, may  obscure  the  diagnosis,  the  Surgeon  possililj^  being  in 
doubt  whether  the  vomiting  is  dependent  on  the  state  of  the  uterus  or 
on  the  strangulation  of  the  hernia.  Here  it  may  be  stated  generally 
that  the  vomiting  of  pregnancy  never  becomes  stercoraceous ;  that  con- 
stipation, if  it  exist,  does  not  resist  the  action  of  apei'ients  or  enemata; 
and  that  the  local  signs  of  strangulation  are  usually  well  marked. 

Besides  these  various  conditions  of  hernia,  which  may  be  confounded 
with  strangulation,  there  are  other  tumors  which  may  be  mistaken  for 
this  disease;  but  these  we  shall  have  to  consider  when  speaking  of  the 
siiecial  forms  of  hernia. 

Treatment. — The  treatment  of  strangulated  hernia  is  one  of  the  most 
important  subjects  in  surgery.  The  oliject  sought  to  be  accomplished  is 
the  removal  of  the  constriction  from  the  strangled  hernial  tumor.  This 
is  effected  either  by  the  Reduction  of  its  Contents  by  Taxis;  or  by  the 
Division  of  the  Stricture. 

Taxis — The  reduction  of  the  hernia  is  effected  by  the  employment 
of  the  taxis,  by  which  is  meant  the  various  manual  procedures  employed 
in  putting  the  rupture  back.  The  taxis,  when  properly  performed,  is 
seldom  attended  by  any  serious  consequences  to  the  patient.  I  have 
never  known  it  followed  by  death  ;  and,  out  of  293  cases  of  hernia  re- 
ported by  Luke,  as  having  been  reduced  by  the  taxis  in  the  London 
Hospital,  none  died.  Jt  is  not  unfrequently  followed,  however,  by  rather 
a  sharp  attack  of  peritonitis,  which  might  prc^bably,  in  some  instances, 
prove  fatal  ;  in  one  instance,  1  liaA^e  seen  it  followed  by  very  abundant 
haemorrhage  from  the  bowel,  prol)ably  owing  to  the  rupture  of  some  of 
the  congested  vessels  of  the  strangled  portion  of  the  gut.  In  using  the 
taxis,  great  care  should  in  all  cases  be  employed,  and  no  undue  force 
should  ever  be  had  recourse  to.  No  good  can  ever  be  effected  by  vio- 
lence:  the  resistance  of  the  ring  cannot  be  overcome  by  forcible  pres- 
sure ;  and  a  vast  deal  of  harm  may  be  done  by  squeezing  against  it  the 
tender  and  inflamed  gut,  causing  this  to  overlap,  and  thus  to  be  bruised, 
or  even  perhaps  torn.  The  taxis  should  not  be  prolonged  beyond  half 
an  hour;  if  it  be  properly  erajjloyed  for  this  time,  the  hernia,  if  redu- 
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cible,  will  [)robahly  go  hack.  If  it  be  applied,  as  it  is  often  very  impro- 
perly, for  a  lengthened  period,  and  by  several  Surgeons  in  succession, 
tlie  protruded  part  becomes  ecich^'mosed,  irritated,  and  disposed,  to  in- 
flammation ;  and  the  ciiances  of  recovery  after  a  sulisequent  operation 
are  much  lessened.  Wlien  the  parts  are  much  inflamed,  the  taxis  should 
be  employed  with  great  caution  ;  and,  if  it  have  been  fairly  and  fullj^  used 
bj'  another  Surgeon,  it  is  better  not  to  repeat  it.  When  gangrene  has 
occurred,  the  taxis  sliould  never  be  employed  ;  as  the  putting  back  of  the 
mortified  gut  into  the  abdomen  would  be  followed  by  extravasation  of 
fffices  and  fatal  peritonitis. 

In  using  the  taxis,  it  should  be  borne  in  mind  that  there  are  two  ob- 
stacles to  overcome;  the  resistance  of  the  parts  around  the  ring,  and  the 
bulk  of  the  tumor.  The  first  may  be  somewhat  lessened  hy  relaxing  the 
abdominal  muscles,  and  consequently  diminishing  the  tension  exercised 
upon  the  tendinous  apertures  and  fascial  of  the  groin.  In  order  to  effect 
this,  the  patient  should  be  placed  in  a  proper  position,  the  body  being 
bent  forwards,  the  thigh  adducted,  and  semi-flexed  upon  the  abdomen  ; 
tlic  Surgeon  may  then,  by  employing  steady  pressure  on  the  tumor, 
endeavor  to  squeeze  out  some  of  tiie  flatus  from  the  strangled  portion  of 
intestine,  and  thus  to  eff'ect  its  reduction.  In  doing  tliis,  the  neck  of  the 
sac  should  be  steadied  by  the  fingers  of  the  left  hand;  wliilst,  with  the 
right  spread  over  the  tumor,  the  Surgeon  endeavors  to  push  it  back- 
wards, using  a  kind  of  kneading  motion,  and  sometimes  in  the  first  in- 
stance drawing  it  slightly  downwards,  so  as  to  disentangle  it  from  the 
neck  of  the  sac.  The  direction  of  the  pressure  is  important;  it  should 
always  be  in  the  line  of  the  descent  of  the  tumor.  These  means  may  be 
emploj'ed  as  soon  as  the  patient  is  seen  by  the  Surgeon,  when,  by  steadily 
carr^'ing  on  the  taxis  for  a  few  minutes,  he  will  perhaps  hear  and  feel  a 
gurgling  in  the  tumor,  winch  will  be  followed  by  its  immediate  reduc- 
tion. If  tlie  patient  be  thin,  and  the  outline  of  the  aperture  through 
which  the  hernia  escapes  tolerably  defined,  the  protrusion  may  be  re- 
duced, after  failure  of  the  taxis  in  tiie  ordinary  way,  by  passing  the  tip 
of  the  finger  or  the  nail  under  the  edge  of  the  ring,  and  pulling  this 
firmly  and  forcibly  on  one  side,  so  as  to  steady  and  at  the  same  time 
dilate  it,  pressure  being  kept  up  on  the  tumor  with  the  other  hand.  Tliis 
manoeuvre  can  be  practised  with  more  facility  and  success  in  femoi-al 
hernia,  where  the  upper  edge  of  the  saphenous  opening  is  sharply  de- 
fined, but  may  also  successfidly  be  had  recourse  to  in  inguinal  and  um- 
bilical protrusions.  In  some  cases  reduction  appears  to  have  been  facili- 
tated by  placing  the  patient  on  his  head  and  shoulders,  and  raising  the 
body  in  the  vertical  position  whilst  the  taxis  was  l»eing  employed. 
Should,  however,  reduction  not  ensue,  it  will  be  desirable  to  have  re- 
course at  once  to  further  means,  the  object  of  which  is,  by  relaxing  the 
muscles  and  lessening  the  bulk  of  the  tumor,  to  enable  the  hernia  to  be 
reduced. 

Auxiliary  Measures The  means  to  be  employed  must  be  modi- 
fied according  to  the  condition  of  the  strangulation,  whether  it  be  of  the 
active  or  of  the  passive  kind.  If  it  be  very  acute,  occurring  in  a  young, 
robust,  and  otherwise  healthy  subject,  the  patient  may  have  about 
twelve  or  sixteen  ounces  of  blood  taken  away  from  the  arm  ;  he  should 
then  be  put  into  a  hot  bath,  where  he  may  remain  for  twenty  minutes 
or  half  an  hour,  or  until  he  feels  faint;  and,  whilst  he  is  in  the  bath  in 
this  condition,  the  taxis  should  be  employed.  If  it  do  not  succeed,  he 
sliould  be  taken  out,  wrapped  up  in  blankets,  and  have  chloroform  admin- 
istered. When  he  is  fully  under  the  iiiflu(!nce  of  tins  agent,  which  is 
VOL.  II. — 39 
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certainly  the  most  efficient  which  we  possess  for  relaxing  miiscnlar  con- 
traction, the  taxis  may  l)e  tried  once  again.  Shonld  it  still  fail,  opera- 
tion should  be  immediately  proceeded  with.  No  good  can  possibly 
come  of  delay  in  these  cases,  and  repeated  attempts  at  the  taxis  shonld 
be  carefull}'^  avoided.  If  the  hernia  do  not  admit  of  reduction  in  the 
early  stage  of  the  strangnlation,  it  will  necessarily  be  much  less  likely 
to  do  so  when  the  parts,  squeezed  and  bruised  much  by  manipulation, 
will  have  had  their  congestive  condition  greatly  increased.  The  fre- 
quent employment  of  the  operation  without  opening  the  sac,  of  late 
years,  very  propei'lj^  renders  Surgeons  much  less  averse  to  earlj'  division 
of  the  stricture  than  was  formerly  the  case. 

When  the  strangulation  is  less  acute,  or  occurs  in  a  more  aged  or  less 
robust  subject,  it  is  well  to  omit  the  bleeding,  and  to  trust  to  tlie  warm 
bath  and  chloroform. 

When  the  strangulation  is  of  a  passive  character,  and  occurs  in  feeble 
or  elderly  people,  other  measures  may  be  adopted  with  the  view  of  less- 
ening the  bulk  of  the  tumor  ;  which,  rather  than  the  tension  of  the  parts, 
offers  the  chief  obstacle  to  reduction  in  these  cases.  In  such  circum- 
stances, especially  when  the  tumor  is  large  and  not  very  tense,  it  is  well 
to  dispense  with  the  hot-bath,  which  has  sometimes  a  tendency  to  in- 
crease any  congestion  that  may  already  exist  in  the  hernia;  I  have  in 
more  than  one  case  seen  a  strangulated  rupture  enlarge  considerably 
after  the  employment  of  the  bath.  In  such  cases,  more  time  may  safely 
be  spent  in  attempts  at  reduction  than  in  very  acutely  strangulated 
hernise.  It  is  a  useful  practice  to  commence  the  treatment  by  the 
administration  of  a  large  enema;  which,  by  emptying  the  lower  bowel, 
will  alter  the  relations  of  the  abdominal  contents,  and  may  materially 
facilitate  the  reduction  of  the  tumor.  The  best  enema  is  one  of  gruel 
and  castor-oil,  with  some  spirits  of  turpentine  added  to  it;  it  should  be 
injected  through  a  full-sized  tube,  passed  high  up  into  the  gut,  and  with 
a  moderate  degree  of  force.  In  administering  it,  care  must  be  taken 
that  no  injury  be  done  to  the  bowel.  It  would  scarcely  be  necessary  to 
give  such  a  caution  as  this,  were  it  not  that  I  was  summoned,  some  years 
ago,  by  two  very  excellent  practitionei's,  to  see  a  woman  with  strangu- 
lated femoral  hernia,  to  whom  an  enema  of  about  two  quarts  of  tepid 
water  had  been  administered  ;  and  as  this  had  not  returned, and  did  not 
appear  to  have  gone  up  the  bowel,  they  suspected  that  it  must  have 
passed  out  of  the  rectum  into  the  surrounding  areolar  tissue.  As  the 
patient,  however,  did  not  seem  to  be  suffering  from  this  cause,  and  as 
the  symptoms  of  strangulation  were  urgent,  I  operated  on  the  hernia. 
Death  suddenly  occurred,  apparently  from  exhaustion,  in  about  eight 
hours ;  and,  on  examining  the  body,  it  was  found  that  the  rectum  had 
been  perforated,  and  the  fluid  injected  into  the  mesorectum,  separating 
the  gut  from  the  sacrum,  whence  it  had  extended  into  the  general  sub- 
peritoneal areolar  tissue,  which  contained  a  quantity  of  the  liquid  ;  some 
of  the  water  also  appeared  to  have  entered  the  peritoneal  cavity. 

In  the  large  hernise  of  old  people,  more  particularly  the  umbilical,  in 
which  there  is  a  good  deal  of  flatus,  after  the  enema  has  been  adminis- 
tered, a  bladder  of  ice  may  be  applied  for  three  or  four  hours  with  excel- 
lent effect.  Chloroform  may  then  be  given,  and  the  taxis  employed 
under  its  influence.  Of  late  years,  indeed,  I  have  been  in  most  cases  in 
the  habit  of  trusting  almost  solely  to  chloroform  as  a  relaxing  agent, 
and  have  often  even  dispensed  with  the  use  of  the  warm  bath.  If,  how- 
ever, this  can  be  conveniently  used  without  too  much  delay,  it  should 
be  employed.     After  this,  I  put  the  patient  at  once  under  chloroform. 
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and  then  try  the  taxis  for  a  period  not  exceeding  half  an  hour:  if  this 
fail,  the  operation  should  be  done  without  making  any  further  attempts 
at  reduction,  which  are  not  only  useless,  but  injurious  by  bruising  the 
protruded  parts. 

Persistence  of  Symptoms  after  Reduction — After  the  reduc- 
tion of  the  hernia,  the  symptoms  of  strangulation  may  continue  unabated. 
This  untoward  occurrence  may  arise  from  four  distinct  conditions:  1.  The 
hernia  may  have  i>een  reduced  in  mass  (vide  p.  629,  Vol.  II.) ;  2.  An 
internal  strangulation  has  existed  within  the  sac — the  taxis  having  over- 
come the  external  stricture,  but  failing  to  influence  that  withiii  the  sac; 
3.  The  gut  may  have  been  so  severely  nipped  that,  although  all  constric- 
tion has  been  removed,  the  peristaltic  action  is  not  restored,  the  con- 
stricted portion  of  bowel  falling  into  a  state  of  gangrene  ;  4.  A  second 
hernia  may  exist  in  a  state  of  strangulation,  which  has  escaped  detection. 

The  diagnosis  of  these  several  conditions  may  possibly  be  made  by 
attention  to  the  following  circumstances.  In  the  reduction  in  mass  the 
tumor  has  slipped  up  without  any  gurgle;  the  canal  is  very  open,  and 
no  trace  of  sac  can  be  felt  in  it,  but  a  rounded  tumor,  possibly  at  the 
upper  part,  on  coughing.  In  the  case  of  infernal  adhesions  there  will 
have  been  no  gurgling,  but  the  canal  is  still  filled  by  the  sac;  the  abdo- 
minal apertures  are  not  preternaturally  patent  and  distinct.  In  the  case 
of  extreme  nipping  and  consequent  paralysis  of  a  portion  of  the  gut, 
gurgling  will  have  been  felt  and  heard  in  etfecting  the  taxis,  which  does 
not  happen  in  either  of  the  other  conditions,  and  the  symptoms  of  intes- 
tinal obstruction  will  not  be  quite  complete.  The  vomiting  will  lose  its 
stercoraceous  character,  and  probably  some  flatus  will  pass.  In  the  case 
of  the  co-existence  of  a  second  hernia  in  a  state  of  strangulation,  the 
cause  of  the  continuance  of  the  symptoms  may  be  ascertained  by  careful 
examination  of  the  abdominal  walls.  It  is  especially  the  co-existence  of 
a  small  femoral  with  a  large  umbilical  or  inguinal  hernia  that  is  apt  to  be 
overlooked.  This  I  have  seen  happen  in  a  very  fat  person.  A  man  was 
admitted  into  University  College  Hospital  with  strangulated  inguinal 
hernia.  It  was  reduced  by  the  house-surgeon,  but  the  symptoms  per- 
sisted, and  the  patient  died  unrelieved,  there  being  no  indication  for 
operation.  After  death  a  very  small  piece,  half  a  knuckle,  of  intestine 
was  found  strangulated  in  the  crural  canal  of  the  same  side.  The  patient 
being  extremely  fat,  this  strangulation  was  not  detected,  and  could  not 
be  recognised  during  life.  The  folds  of  the  groin  should  be  very  care- 
fully examined  in  all  these  cases. 

The  Treatment  of  these  different  conditions  is  full  of  difficulty  and 
of  anxiety  to  the  Surgeon.  As  a  general  rule,  I  think  that  the  proper 
practice  in  all  cases  when  the  symptoms  of  strangulation,  especially 
stercoraceous  vomiting,  continue  unrelievedand  undiminished  in  severity 
for  some  hours  after  the  apparent  reduction  of  the  hernia,  is  to  cut  down 
upon  the  canal,  expose  the  sac,  and,  if  that  be  found  still  strictured,  as 
will  be  explained  at  p.  G15,  Vol.  II.,  divide  the  constriction.  Should  the 
hernia  not  have  been  reduced  "  in  mass,"  it  might  possibly  be  found  that 
a  small  knuckle  of  intestine  is  still  gripped  at  the  inner  and  deeper  ring; 
but  should  that  not  be  the  case,  it  will,  I  think,  be  safer  not  to  push  any 
exploration  into  tiie  abdominal  cavity  with  the  view  of  discovering  the 
possible  existence  of  unrelieved  internal  strangulation,  the  presence  of 
which  would  be  highly  problematical,  and,  if  existing,  could  scarcely 
admit  of  discovery.  The  safer  and  wiser  plan  under  such  circumstances 
appears  to  be,  to  leave  the  wound  open,  with  a  poultice  and  a  light  com- 
pi'ess  over  it,  and  to  give  the  patient  the  chance  of  the  formation  of  an 
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artificial  amis  on  tlie  sloughing  of  the  strangulated  or  badly  nipped 
knuckle  of  intestine;  a  result  that  I  have  more  than  once  witnessed 
about  the  fourth  or  fifth  day,  the  patient  ultimately  i-eeoveiing. 

In  some  cases,  where  the  nipping  of  the  strangulated  intestine  has 
been  severe,  j^et  not  sufficient  to  arrest  permanently  the  peristaltic  action 
or  to  destro3^  its  vitality,  constipation  and  retelling,  with  nausea,  may 
continue;  and  the  tumor,  if  the  hei-nia  have  been  small  and  deeply 
seated  (more  particularly  if  femoral),  may  continue  to  be  felt,  though 
less  tense  than  before;  consisting  simply  of  the  thickened  and  inflamed 
sac,  with  serous  fluid  in  it.  In  these  circumstances,  we  must  l)e  careful 
not  to  operate.  I  have,  on  two  or  tiiree  occasions,  seen  an  empty  sac 
ojierated  on,  to  the  annoyance  of  the  Surgeon  and  danger  of  tlie  patient. 
The  mistake  may  be  avoided  b}^  observing  tiiat  tlie  symptoms  gradually 
lessen  in  severity  by  waiting,  and  that  the  tympanites  subsides,  the  abdo- 
men becoming  flat  and  supple. 

The  length  of  time  during  which  the  congestive  condition  of  the  bowe{ 
will  continue  after  a  strangulated  portion  of  intestine  has  heen  reduced, 
is  veiy  considerable.  In  a  case  of  strangulated  femoral  hernia  which 
was  some  time  ago  under  m^-  care,  reduction  was  effected,  but,  sti'angn- 
lation  recurring  at  the  end  of  twelve  days,  an  operation  became  neces- 
sary ;  this  was  performed,  and  the  patient  died  on  the  eighth  day  after 
it,  or  the  twenty-first  from  the  first  strangulation.  On  examination,  the 
small  intestine  was  found  congested  in  two  distinct  portions,  each  of 
which  was  about  eight  inches  in  length  ;  several  feet  of  healthy  gut  in- 
tervening between  them.  One  of  these  congested  portions  lay  opposite 
the  wound,  and  was  evidently  the  intestine  that  was  last  strangulated. 
The  other  was  altogether  away  from  the  seat  of  operation,  but  was 
equally  darkly  congested,  being  almost  of  a  black  color,  and  was  clearly 
that  portion  which  had  been  constricted  some  time  previously  ;  and 
which,  although  twent^y  days  had  elapsed,  had  not  as  yet  recovered  itself. 
When  a  second  strangulated  hernia  exists  it,  of  course,  must  either  be 
reduced  by  the  taxis,  or  the  operation  practised  on  it. 

After  the  taxis  has  been  faiily  emplo3'ed  for  a  sufficient  time,  and  has 
not  succeeded  in  reducing  the  hernia,  the  operation  must  be  proceeded 
with.  It  is  impossible  to  lay  down  any  definite  rule  as  to  the  time  that 
it  is  prudent  to  continue  efforts  at  reduction  ;  but  it  may  be  stated 
generally  that,  after  the  different  adjuvants  of  the  taxis  which  the  Sur- 
geon ma}'  think  it  desirable  to  apply  have  been  fairly  tried  and  inivo 
failed,  the  operation  should  be  undertaken  without  further  delay.  Tiiei'e 
are  few  Surgeons  who  will  not  at  once  acknowledge  the  trnth  of  the 
remark  of  the  late  Hey  of  Leeds — that  he  had  often  regretted  perform- 
ing this  operation  too  late,  but  never  having  done  it  too  early.  It  is 
true  that  cases  are  occasionally  recorded,  in  which  after  four  or  five  days 
of  treatment  the  hernia  has  gone  uj) ;  but  it  is  very  rare  to  meet  with 
such  cases  in  practice;  and,  in  all  probability,  in  delaying  the  operation 
in  the  hope  of  finding  one  such  case,  the  lives  of  dozens  of  patients 
would  be  sacrificed.  Luke  has  shown,  as  the  result  of  the  experience  at 
the  London  Hospital,  that  the  ratio  of  mortality  increases  greatly  in 
proportion  to  the  length  of  time  during  which  the  strangulation  is  allowed 
to  continue.  Of  69  cases  of  strangulated  hernia  operated  upon  within 
the  first  48  hours  of  strangulation,  12  died,  or  1  in  5*7  :  whilst  of  38 
cases  operated  on  after  more  than  48  hours  had  elapsed,  15  died,  or  1  in 
2-5.  Indeed,  one  chief  reason  of  the  greater  mortality  from  operations 
for  hernia  in  hospital  than  in  private  practice,  probably  ai'ises  from  the 
fact  that  much  valuable  time  is  frequently  consurae<l  before  assistance 
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is  sought,  or  in  frnltlBss  efforts  to  reduce  the  swelliug  before  the  patient's 
admission.  Not  only  is  time  lost  in  this  way,  hut  the  bowel  is  often 
bruised  and  injuriously  squeezed,  so  that  the  inflammation  already  exist- 
ing in  it  is  considerably  increased. 

OPERATION  FOR  STRANGULATED  HERNIA. 

The  operation  for  strangulated  hernia  may  be  performed  in  tvvo  ways; 
either  b}'  opening  the  sac,  exposing  its  contents,  and  dividing  the  stric- 
ture, wherever  it  is  situated, /"ro??!  loilhin ;  or  it  may  be  done  by  divid- 
ing the  stricture  outside^  without  opening  the  sac.  In  either  case  the 
great  object  of  the  operation,  the  division  of  tlie  stricture  by  the  knife, 
is  the  saixie  ;  but  the  mode  in  which  it  is  effected  is  different.  We  shall 
first  describe  the  operation  in  which  the  sac  is  opened;  afterwards  that 
in  wliicli  it  is  not  ;  and  then  briefly  compare  the  two  procedures. 

Operation  in  which  the  Sac  is  opened. — Exposure  of  the  Sac. 
The  patient  having  been  brought  to  the  edge  of  the  bed,  or  placed  on  a 
table  of  convenient  height,  the  bladder  is  emptied,  and  the  parts  tluit 
are  the  seat  of  operation  are  shaved.  The  dissection  of  the  hernial 
coverings  in  layers  anatomically  arranged,  is  never  done  at  an  operation. 
The  Surgeon  dissects,  or  rather  cuts,  down  to  the  sac,  then  tui-us  aside 
the  coverings  as  a  whole,  and  divides  the  stricture.  He  proceeds  as  fol- 
lows: An  incision  of  sufficient  length  is  made  over  the  neck  of  the  sac  ; 
this  may  be  best  done  by  pinching  up  a  fold  of  skin,  pushing  tlie  scalpel 
through  its  base  with  the  back  of  the  instrument  turned  towards  the 
hernia,  and  then  cutting  upwards  (Fig.  674).  A  linear  incision  is  thus 
made,  which  may  be  extended  at  either  end  if  necessary;  the  dissection 
is  then  carried  through  the  superficial  fascia  and  fat  with  the  scalpel  and 
forceps.  If  any  small  artery  spout  freely,  it  had  better  be  tied  at  once, 
lest  the  bleeding  obstruct  the  view  of  tlie  part  in  the  subsequent  steps 


Fig.  67-1. — Operatioa  for  Hernia-  Division  of  th-^  Skin. 


Fig.  67.5. — Operation  for  Hernia:  In- 
cision of  Subserous  Areolar  Tissue. 


of  the  operation.  As  the  Surgeon  approaches  the  sac,  more  caution  is 
required,  particularly  if  the  subserous  areolar  tissue  be  dense,  opaque, 
and  laminated.  The  Surgeon  must  pinch  this  up  with  the  forceps,  make 
a  small  incision  into  it,  introduce  a  director,  and  lay  it  open  upon  this, 
or  on  the  finger  (Fig.  675).  If  it  be  thin  and  not  opaque,  so  as  to  admit 
a  view  of  the  subjacent  parts,  he  raiy  dissect  it  through  with  the  unsup- 
ported hand.     In  this  way  he  proceeds  until  the  sac  is  reachel,  which  is 
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usually  known  by  its  rouiifled  and  tense  appearance,  its  filamentous 
character,  and  by  the  arborescent  arrangement  of  vessels  ui)on  its  sur- 
face. In  some  cases  the  Surgeon  thinks  that  he  has  reached  the  sac, 
when  in  reality  he  has  onl}^  come  upon  a  deep  layer  of  condensed  areolar 
tissue  in  close  contact  with  it ;  here  the  absence  of  all  appearance  of 
vessels,  the  dull  and  opaque  character  of  the  tissue  and  its  more  solid 
feel,  together  with  the  absence  of  the  peculiar  tension  that  is  character- 
istic of  the  sac,  will  enable  him  to  recognise  the  real  state  of  things. 
In  other  cases,  it  may  happen  that  the  sac  is  so  thin,  and  the  superficial 
structures  are  so  little  condensed,  that  the  Surgeon  lays  it  open  in  the 
earlier  incisions  before  he  thinks  he  has  reached  it.  In  these  circum- 
stances a  portion  of  the  intestine  protruding  might  be  mistaken  for  the 
sac.  This  dangerous  error  may  be  avoided  by  observing  the  peculiarly 
smooth  and  highly  polished  appearance  presented  b}'  tlie  dark  and  con- 
gested gilt,  the  absence  of  arborescent  vessels,  and  the  non-existence  of 
any  adhesions  between  its  deeper  portions  and  the  tissues  upon  which  it 
lies.  If  the  sac  be  prematurely  opened,  the  escape  of  fluid  will  indicate 
this;  and  if  omentum  protrude,  the  granular  appearance  and  peculiar 
feel  of  this  tissue  will  at  once  cause  its  recognition. 

Opening  the  Sac The  sac,  having  been  exposed,  must  be  carefully 

opened  ;  this  should  be  done  towards  its  anterior  aspect;  and,  if  it  be  a 
small  one,  at  its  lower  part.  It  may  best  be  done,  if  the  sac  be  not  very 
tense,  by  seizing  a  portion  of  it  between  the  finger  and  thumb,  and  thus 
feeling  that  no  intestine  is  included  ;  a  small  portion  of  it  is  then  pinched 
up  by  the  forceps,  and  an  opening  is  made  into  it  by  cutting  upon  their 
points  with  the  edge  of  the  scalpel  laid  horizontally.  If  the  sac  be  very 
tense,  it  cannot  be  pinched  up  in  this  way,  and  then  it  may  best  be  opened 
by  introducing  the  point  of  a  fine  hook  very  cautiously  into  its  sub- 
stance, raising  up  a  portion  of  it  in  this  way,  and  then  making  an  aper- 
ture into  it.  There  is  little  risk  of  wounding  the  gut  in  doing  this  ;  for, 
as  the  tension  of  the  sac  arises  from  the  effusion  of  fluid  into  it,  a  layer 
of  this  will  be  interposed  between  it  and  the  gut.  In  these  cases,  the 
fluid  sometimes  squirts  out  in  a  full  jet,  and  occasionally  exists  in  a  very 
considerable  quantit}^  I  have  seen  at  least  a  pint  of  sliglitly  bloody 
serum  escape  on  opening  the  sac  of  an  old  strangulated  inguinal  hernia. 
Most  frequently,  however,  there  is  not  more  than  from  half  an  ounce  to 
an  ounce ;  and  sometimes  the  quantity  is  considerably  less  than  this. 
Sir  James  Paget  very  wisely  attaches  great  importance  to  the  character 
and  appearance  of  the  fluid  in  a  hernial  sac;  if  this  fluid  be  clear  and 
transparent,  of  a  yellow  tint  like  serum,  it  is  a  good  sign,  as  probably 
no  great  amount  of  congestion  has  taken  place.  If  reddened  b}'  ex- 
travasation of  blood,  it  is  an  evidence  of  increased  congestion;  and  the 
deeper  the  discoloration,  the  browner,  the  more  muddy  the  fluid,  the 


Eig.  676. — Broad  and  narrow  Director  on  whicli  the  Sac  m-dj  be  divided. 

greater  probably  has  been  the  change  induced  in  the  strangled  parts  by 
the  congestion  or  inflammation  resulting  from  the  stricture.  In  some 
instances  scarcely  any  fluid  exists  ;  and  then  it  becomes  necessarj'^  to 
proceed  with  extreme  caution  in  opening  the  sac,  as  the  gut  or  omentum 
is  applied  closely  to  its  inner  wall.  In  such  cases  as  these  the  sac  is 
not  unfrequentl}-  sufficiently  translucent  to  enal)le  the  Surgeon  to  see 
its  contents  through  it :  and  he  should  then  open  it  opposite  to  the 
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onieiitnm,  or  to  any  small  mass  of  fat  wliicU  he  may  observe  shining 
through  it.  The  openino;  having  once  been  made  into  the  sac,  may  be 
extended  by  the  introduction  of  a  broad  director  (Fig.  676),  uponwliich 
it  is  to  be  slit  up  to  a  sufficient  extent  to  allow  the  examination  of  its 
contents. 

Division  of  the  Stricture The  next  point  in  the  operation  is  the 

division  of  the  stricture;  and  this  requires  considerable  care,  lest  injury 
be  done  to  the  neighboring  parts  of  importance,  or  the  gut  be  wounded. 
Vessels  and  structures  in  the  vicinity  of  the  stricture  are  avoided  by 
dividing  it  in  a  proper  direction,  in  accordance  with  ordinary  anatomical 
considerations,  which  will  be  described  when  we  come  to  speak  of  the 
special  forms  of  rupture.  All  injury  to  the  intestine  is  prevented  by 
introducing  the  index  finger  of  the  left  hand  up  to  the  seat  of  stricture, 
insinuating  the  finger-nail  underneath  it.  and  dividing  the  constriction 
by  means  of  a  hernia-knife,  having  a  very  limited  cutting  edge  (Fig.  677). 


FiR.  677.— Hernia-knife. 


If  a  director  be  used  to  guide  the  knife,  the  intestine  will  be  in  consid- 
erable danger,  as  the  instrument  may  be  slid  under  that  portion  of  it 
which  lies  beneath  the  stricture;  or  the  tense  gut,  curling  over  the  side 
of  the  groove,  may  come  into  contact  with  the  edge  of  the  knife.  These 
accidents  are  prevented  by  using  the  finger  as  a  director,  and  slipping 
the  hernia-knife  (which  should 
not  have  quite  so  long  a  probe- 
point  as  those  usually  made) 
along  the  palmar  surface  of 
the  finger,  upon  its  flat  side, 
(as  I'epresented  in  Fig.  678); 
the  finger  serves  to  keep  the 
bowel  out  of  the  way,  and  de- 
tects any  part  that  ma}'  be 
interposed  between  the  edge 
of  the  knife  and  the  stricture. 

During  the  division  of  the 
stricture,  the  protruding  portions  of  intestine  must  be  protected  from 
injury  by  the  knife.  The  operator  may  spread  his  left  hand  over  them  in 
such  a  way  that  they  cannot  be  touched  by  the  edge  of  the  instrument : 
or  they  may  be  protected  by  an  attentive  and  careful  assistant. 

In  some  cases  the  stricture  is  so  tight  that  it  is  at  first  almost  impos- 
sible to  get  the  edge  of  the  nail  underneath  it.  The  Surgeon  will,  how- 
ever, generally  succeed  in  doing  so,  by  directing  his  assistant  to  draw 
down  the  coil  of  intestine,  so  as  to  loosen  it,  as  it  were,  from  underneath 
the  stricture;  he  will  then  usually  succeed  in  passing  his  finger  up  in 
the  middle  of  the  coil,  where  the  mesentery  lies.  So  soon  as  the  blunt 
end  of  the  hei'uia-knife  has  been  passed  under  the  stricture,  its  sharp  edge 
must  be  turned  up,  and  the  constriction  divided  in  a  proper  direction,  to 
a  very  limited  extent,  from  the  one-eighth  to  the  quarter  of  an  inch. 

Reduction. — The  intestine  and  omentum,  having  been  examined, 
must  be  dealt  with  according  to  the  condition  in  which  they  are  found  ; 


Fig.  678. — Mode  of  using  the  Hernia  knife. 
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as  will  be  described  at  pp.  618 — 622,  Vol.  IT.  If  tlicse  .striicttires  be 
sufficiently  healthy  to  admit  of  reduction,  the  intestine  should  first  of 
all  be  replaced.  This  must  I)e  done  b_y  pushing  it  back  with  as  much 
gentleness  as  possible,  and  chiefly  by  using  the  index-fingers.  Wiien  it 
has  slipped  up  into  the  abdomen,  the  omentum  must  be  returned  in  the 
same  way.  In  reducing  the  hernial  protrusion,  after  the  sac  has  been 
laid  open,  care  should  be  taken  that  tiie  margins  of  this  are  fii-ml}'  held 
down  by  means  of  a  pair  of  forceps;  lest  it,  together  with  its  contents, 
be  returned  en  mnsse,  the  stricture  being-  undivided.  After  reduction, 
the  Surgeon  should  pass  his  finger  up  into  the  canal  through  which  the 
hernia  has  descended,  and  feel  that  all  is  clear,  A  suture  or  two  should 
next  be  applied  through  the  lips  of  the  wound,  with  a  few  cross  strips  of 
plaster  between  tiiem,  a  pad  of  lint  laid  over  it,  and  a  spica  bandage  to 
retain  it  all  in  proper  position,  and  to  prevent  the  protrusion  of  the 
hernia  again  during  a  fit  of  coughing  or  a  muscular  effort.  I  have,  how- 
ever, seen  the  pressure  of  the  pad  occasion  so  much  venous  haemorrhage, 
by  producing  congestion  of  the  venous  tissues  in  tlie  neighborhood  of 
the  wound,  as  to  require  it  to  be  laid  aside,  and  tiie  wound  to  be  simply 
dressed.  About  the  third  or  foui'th  day  the  sutures  may  be  removed, 
and  water-dressing  applied.  If  inflammation  or  sup[)uration  should  set 
in,  the  part  must  be  well  poulticed  ;  and  care  should  be  taken  to  leave 
the  most  dependent  aperture  free,  as  otherwise  the  pus  formed  in  the 
external  incisions  may  flow  back  througii  the  internal  aperture  into  the 
peritoneal  cavity,  and  occasion  fatal  inflammation.  Indeed,  I  think  it 
desirable  that  union  of  the  lips  of  the  wound  after  the  operation  for 
hernia  should  not  take  place  by  the  first  intention;  as  it  not  unfre- 
quently  happens  when  this  occurs,  that  the  pus  and  other  discharges, 
not  finding  a  ready  outlet,  may  either  be  diffused  between  the  muscular 
planes  of  the  abdominal  wall,  occasioning  sloughing  and  abscess,  or, 
i-eturning  into  the  peritoneal  cavit}',  may  excite  inflammation  of  it — a 
result  which  I  have  more  than  once  seen  occur. 

The  result  of  the  operation  for  strangulated  hernia  is  greatly  influ- 
enced by  the  age  of  the  patient;  the  result  being  very  much  more  favor- 
able in  the  earlier  than  in  the  later  periods  of  life.  Of  15  consecutive 
cases  operated  on  at  ITniversity  College  Hospital,  of  wliich  8  regovered 
and  T  died,  the  average  age  of  the  fatal  cases  was  23  years  greater  than 
that  of  the  successful  ones.  Obesity,  also,  has  a  very  unfavorable  effect. 
The  depth  of  the  wound  in  fat  people  leads  to  an  accumulation  of  drain- 
age and  exudative  fluid  from  its  loosely  organised  fatty  walls,  which 
clecomj)oses  readily,  and  soaking  into  the  subperitoneal  cellular  tissue, 
gives  rise  to  low  and  dilfuse  cellulitis  with  sloughing. 

After-Treatment — IMie  patient  should  be  kept  quiet  in  bed  ;  a  dry 
hot  flannel  laid  over  the  abdomen,  the  leg  on  the  affected  side  bent  over 
a  pillow,  and  from  30  to  40  ni  of  laudanum  given.  The  bowels  will 
probabl}'  act  in  the  course  of  twenty-four  hours  ;  should  they  not  do  so, 
a  castor-oil  and  gruel  enema  may  be  thrown  up.  It  is  of  very  great 
Importance  not  to  administer  any  purgatives  in  these  cases,  and  to  take 
little  heed  of  the  bowels  not  acting,  even  for  three  or  four  da^'s  after  the 
operation.  If  the  mechanical  obstacles  have  been  removed  they  will  be 
sure  to  recover  their  proper  action  ;  though,  in  consequence  of  the  gut 
having  been  severely  constricted  and  almost  wounded  by  the  pressure 
of  the  stricture,  it  may  require  to  be  left  quiet  for  a  few  days  l)efore  it 
can  recover  its  peristaltic  action.  The  administration  of  purgatives,  by 
still  further  irritating  it,  will  increase  the  risk  of  inflammation  in  it,  and 
will  probably  do  much  harm.     The  patient,  of  course,  must  be  kept  upon 
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tile  simplest  and  most  unirvitating;  diet — indeed,  he  should  only  be  allowed 
barley-water  and  ice  for  the  first  day  or  two,  and  afterM'ards  some  beet- 
tea  ;  but  no  solid  food  mnst  be  given  till  the  bowels  have  acted,  and  all 
risk  of  peritonitis  has  passed. 

Accidents  and  Modifications  of  the  Operation. — The  operation 
having  been  thus  described,  we  have  next  to  consider  in  detail  certain 
accidents  attending  it,  or  modifications  which  may  be  required;  such  as 
Peritonitis,  the  Management  of  the  Intestine  according  toils  conditions, 
the  Management  of  Adhesions  and  of  the  Omentum,  Wounds  of  the  In- 
testine and  of  Arteries,  Sloughing  of  the  Sac,  Artificial  Anus,  and  Faecal 
Fistula. 

Peritonitis  after  Operation The  great  danger  to  be  appre- 
hended after  operations  for  hernia  is  the  supervention  of  j)eritonitis. 
This  may  have  existed  before  the  operation,  may  be  impending  at  the 
time,  or  it  may  lie  occasioned,  or  at  all  events  greatly  increased,  b}'  the 
necessary  wound  of  the  ])eritoneum.  Two  distinct  kinds  of  peritonitis 
commonly  follow  operations  for  hernia;  the  active  or  acute,  and  the 
passive  or  latent. 

Acute  Peritointis  is  commonly  met  with  in  strong  and  robust  people, 
otherwise  healthy,  who  are  the  subjects  of  the  operation.  It  presents 
the  ordinary  sjanploms  of  acute  idiopathic  inflammation  of  the  abdo- 
men;  there  is  tenderness  of  a  diffused  character,  with  lancinating  pains. 
The  patient  lies  on  his  back,  with  his  knees  drawn  up,  has  an  anxious 
countenance,  a  quick,  hard  pulse,  a  dry  tongue,  and  much  inflammatory 
fever ;  the  respiration  is  principally  thoracic,  and  t3'mpanites  soon  comes 
on.  The  bowels  are  usually  constipated,  though  sometimes  irritated. 
The  TreatmejU  of  this  form  of  herniary  peritonitis  is  best  conducted  by 
the  administration  of  opium,  either  alone  or  in  combination  with  calo- 
mel. A  pill  containing  gr.  j  of  opium  may  be  given  every  fourth  or 
sixth  hour.  If  the  patient  is  young  and  strong,  gr.  j  of  calomel  should 
be  added,  and  leeches,  ibllow^ed  by  hot  fomentations,  applied  to  the  ab- 
domen, and  the  patient  confined  to  barley-water,  milk,  and  ice.  When 
the  inflammatory  action  is  subdued,  the  constipation  which  is  occa- 
sioned by  it  will  be  relieved  without  the  necessit}'  of  administering  any 
purgatives.  The  tympanites  may  best  be  removed  by  turpentine  ene- 
mata,  and  any  lurking  tenderness  by  the  application  of  blisters. 

Latent  or  Passive  PeiHtonitis  appears  to  be  of  a  diflfused  or  erysipela- 
tous character.  It  chiefly  occurs  in  old  people,  or  in  weakly  subjects, 
and  is  especially  apt  to  follow  upon  inflammation  of  the  omentum  and 
its  consequent  suppuration  ;  or  it  may  occur  in  consequence  of  the  ex- 
tension of  diseased  action  from  the  cutaneous  wound,  and  in  other  cases 
from  the  morbid  condition  induced  by  the  strangulated  gut.  In  hospi- 
tal patients  especially,  in  whom  all  disease  is  apt  to  assume  a  low  char- 
ter, this  inflammation  is  peculiarly  liable  to  occur.  In  some  instances, 
it  sets  in  without  the  appearance  of  any  marked  local  symptoms  of 
inflammation,  such  as  pain  or  uneasiness  in  the  abdomen;  but,  two  or 
three  days  after  the  operation,  the  patient  becomes  depressed,  with  a 
quick  and  weak  pulse,  an  anxious  countenance,  a  tumid  and  tympanitic 
abdomen,  and  rapid  sinking  of  strength.  In  the  majority  of  cases, 
however,  some  of  the  ordinary  local  signs  of  peritonitis  are  present. 
After  death,  the  abdominal  cavity  will  be  found  to  contain  a  quantit}' 
of  tnrbid  serous  fluid  mixed  with  flakes  of  l_ymph;  in  many  instances  in 
such  quantity  as  to  give  it  a  ]iuriform  appearance,  and  not  unfrequently 
matting  together  the  coils  of  intestine.  In  the  Treatment,  it  is  neces- 
sary to  support  the  patient,  and  in   some  instances  even  to  administer 
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Stimulants,  such  as  jimnonia,  the  brandy-anrl-ego:  mixtni-e,  &c  De- 
pleting measures  of  all  kinds  are  quite  inadmissible:  and,  indeed,  tlie 
remed}^  that  ofFers  the  most  prospect  of  benefit  to  the  patient  is  opium, 
in  full  doses,  one  grain  being  given  every  third  or  fourth  hour  until 
some  effect  is  produced  upon  the  constitution.  Opium  not  only  acts  as 
an  useful  stimulant  in  these  cases,  but  has  a  tendency  to  allay  the  in- 
creased vascular  action.  At  the  same  time,  a  blister  to  the  abdomen, 
dressed  with  mercurial  ointment,  may  be  advantageously  employed  ;  and 
turpentine  enemata  may  be  administered,  with  the  view  of  removing  the 
t3^mpanites,  which  is  a  source  of  much  distress  to  the  jjatient. 

Management  of  Congested  Intestine The  condition  in  which 

the  contents  of  the  sac  are  found  in  a  case  of  hernia,  determines  greatly 
the  course  which  the  Surgeon  should  pursue  after  the  division  of  the 
stricture.  Most  frequently  the  intestine  is  deeply  congested,  being  of  a 
reddish  purple,  a  claret,  or  chocolate  color.  This  congested  state  must 
not  be  confounded  with  gangrene  of  the  part — a  mistake  which  might 
hajipen  if  the  Surgeon  were  to  content  himself  with  judging  of  its  con- 
dition by  the  color.  However  dark  this  may  be,  the  gut  cannot  be  said 
to  be  gangrenous  so  long  as  it  is  polished  and  firm,  free  from  putrescent 
odor,  and  without  a  greenish  tinge.  In  cases  in  which  there  is  much 
doubt  as  to  whether  its  vitality  continues  or  not,  it  has  been  proposed 
to  scarify  its  surface  lightly  with  the  point  of  a  lancet.  If  blood  flow 
from  the  punctures,  this  may  be  taken  as  a  proof  of  the  continuance  of 
the  vitality  of  the  part.  Such  a  procedure  as  this,  however,  is  certainly 
attended  by  some  degree  of  danger,  and  can  seldom  be  required. 

When  the  intestine  is  merely  congested,  however  deeply  this  may  be, 
the  rule  is,  that  it  should  be  returned  into  the  cavity  of  the  abdomen  in 
the  hope  of  its  ultimately  recovering  itself.  This  it  will  generally  do 
if  it  have  not  been  too  much  handled  after  the  sac  has  been  opened;  but 
in  some  cases  it  will  slough  a  few  days  after  it  has  been  reduced,  and, 
the  faeces  being  discharged  through  the  wound,  a  faecal  fistula  will  be 
formed  ;  this  may  happen  as  late  as  the  eighth  or  tenth  day  after  the 
opei'ation. 

Management  of  Tightly  Constricted  Intestine When  the 

intestine  has  been  very  tightly  nipped  by  a  sharp-edged  stricture,  so 

that  a  deep  sulcus  or  depression  is 
left  upon  it,  it  seldom  recovers  itself, 
whether  the  whole  of  the  coil  of  gut 
have  been  thus  affected,  or  the  con- 
striction have  been  limited  to  a  small 
portion  of  the  diameter  of  the  intes- 
tine. It  is  remarkable  how  very 
quickly  changes  which  are  incompati- 
ble with  life  may  ensue  in  a  portion 
of  gut  that  has  been  ver}'-  tightly 
strangulated.  I  have  known  a  coil 
of  intestine,  that  had  been  liut  eiglit 
hours  strangulated  before  the  opera- 
tion was  performed,  so  tightly  con- 
stricted as  not  to  regain  its  vitality 
after  reduction  (Fig.  6*79).  In  such 
eases  the  patient  usually  dies  of  peri- 
tonitis in  the  course  of  a  i'ew  days, 
without  the  bowels  having  acted,  all 
peristaltic  motion   having  necessarily  been  annihilated   at  the  injured 


Fig.  679.— Gangrene  of  Intestine  from 
Strangulation. 
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point.  On  examination  after  death  the  constricted  intestine  will  be 
found  to  present  all  the  appearances  of  gangy^eiie^  being  of  a  black  or 
ash3'-grey  color,  without  having  any  flocculi  of  lymph  deposited  upon 
its  surface,  though  these  may  be  in  abundance  in  the  neighboring  parts. 
From  the  very  unfavorable  result  of  those  cases  in  which  there  has  been 
very  tight  nipping  of  the  protruded  bowel,  a  ver}^  cautious  prognosis 
should  be  given  ;  and,  in  reducing  the  gut  after  the  division  of  the  stric- 
ture, care  should  be  taken  not  to  push  it  far  back  into  the  abdomen,  but 
to  leave  it  near  the  inner  ring;  so  that,  in  the  event  of  its  ultimately 
giving  way,  there  may  be  less  risk  of  feculent  extravasation.  In  those 
cases  in  which  the  nipping  has  been  very  severe,  the  sulcus  being  dis- 
tinctly marked,  and  the  intestine  excessively  dark  and  congested,  though 
not  actually  gangrenous,  it  would,  I  think,  be  better,  after  dividing  the 
stricture,  to  leave  the  gut  outside  the  ring  than  to  return  it;  the  reduc- 
tion of  intestine  in  this  state  being  almost  invariably  followed  b}'  fatal 
peritonitis. 

It  is  important  to  observe  that  although  intestine,  which  has  been  so 
severely  nipped  as  this,  may  not  be  able  to  recover  its  vitality,  and  will 
fall  into  a  state  ef  gangi'ene  after  being  reduced,  yet  it  does  not,  at  the 
time  of  its  exposure,  present  the  characters  of  jmtrescence ;  there  is  no 
fetor,  no  green  or  pulpy  appearance,  no  loss  of  polish,  nor  separation 
of  peritoneum;  it  is  simply  of  a  daik  purple  or  morone  color,  and  that 
it  has  been  tightly  nipped  is  evident  from  the  sulcus  upon  it.  There  are 
no  signs  of  gangrene,  simply  because  sufficient  time  has  not  elapsed  for 
putrefaction  to  set  in.  As,  when  a  pile  or  nsevus  has  been  tied,  though 
vitality  be  extinct  in  the  part,  which  is  SAvollen  and  purple,  some  time 
must  elapse  before  signs  of  putrescence  manilest  themselves,  so  it  may 
be  with  a  strictured  gut  which  m?ij  have  lost  its  vitality;  and  it  should 
be  treated  as  mortified  intestine,  though  there  be  no  sign  of  putridity 
about  it. 

Management  of  Gangrenous  Intestine When  the  intestine  is 

actuall}'  gangrenous,  the  integuments  covering  the  tumor  will  be  infil- 
trated, brawny,  and  duskily  congested,  and  the  structures  immediately 
overljnng  the  sac  matted  together;  the  sac  will  contain  fetid  dark-colored 
serum  or  pus  ;  and  the  softened,  lacerable,  or  pulp}^  look  of  the  protruded 
part,  its  loss  of  lustre,  and  peculiar  greenish-black  or  dark-grey  color, 
will  cause  the  nature  of  the  mischief  to  be  readily-  recognised.  In  tlie 
majority  of  cases  there  will  be  much  constitutional  depression,  and 
clammy  skin,  tympanitic  abdomen,  and  brown  or  black  tongue;  but  in 
some  instances  I  have  known  all  these  symptoms  to  be  absent,  and  the 
condition  of  the  patient  to  present  no  very  unfavorable  state.  Some 
difference  of  opinion  exists  as  to  the  proper  line  of  practice  to  be  adopted 
in  such  cases.  Travers  and  Lawrence  seem  to  think  that  the  division  of 
the  stricture  is  unnecessary,  or  may  even  be  injurious  ;  whilst  Dupuytren, 
A.  Cooper,  and  Key  (with  whom  I  concur),  advise  that  it  should  be  done  : 
that  the  stricture  should  be  divided  in  the  usual  way  ;  that  a  free  incision 
should  then  be  made  into  the  protruded  portion  of  bowel,  which  must  be 
left  unreduced,  so  as  to  allow  the  escape  of  fffices;  and  the  wound  left 
open  and  covered  by  a  poultice.  In  this  way  an  artificial  anus  will  neces- 
sarily be  formed,  through  which  the  feculent  matter  finds  exit.  The  gut 
in  the  vicinity  of  the  stricture  is  retained  in  situ  by  masses  of  plastic 
matter,  which  prevent  the  peritoneal  cavity  from  being  opened.  If  the 
intestine  should  already  have  given  way  before  the  operation  is  per- 
formed, the  stricture  must  be  divided,  and  the  part  then  left  unreduced, 
care  being  taken  to  interfere  as  little  as  possible  with  any  adhesions  or 
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connections  lyinsx  inside  the  neck  of  the  snc;  thongii  T  fully  agree  with 
K(!y,in  thinliing  that  the  danger  of  disturbing  them  has  been  exaggerated. 

When  a  small  portion  of  the  bowel  only  is  gangrenous,  the  better  [)lan 
is  to  return  it  just  beyond  the  month  of  the  sac,  without  laying  it  open; 
but  it  sliould  not  be  pushed  any  distance  into  the  cavity  of  the  abdomen; 
the  pressure  of  the  surrounding  parts  will  pi-event  extravasation.  When 
the  slough  separates,  it  will  probably  be  discharged  into  tl)e  cavity  of 
the  intestine;  and  the  aperture  resulting  will  be  closed  by  the  adhesions 
that  extend  between  its  margin  and  the  abdominal  wall. 

Management  of  Adhesions — This  varies  according  to  the  con- 
dition of  the  bowel,  and  the  nature  and  situation  of  tlie  bands.  As  has 
just  been  remarked,  if  gangrene  be  present,  especial  care  must  be  taken 
not  to  disturb  any  connections  that  have  been  formed  about  the  neck  of 
the  sac,  and  which  constitute  the  most  effectual  barrier  against  feculent 
extravasation.  When  the  adhesions  are  recent,  consisting  merely  of 
plastic  matter,  in  whatever  situation  tliey  exist,  they  may  readily  be 
bi'oken  down  with  the  finger  or  the  iiandle  of  the  scalpel,  and  the  parts 
then  retui-ned.  When  of  old  standing,  and  dense,  they  must  be  dealt 
with  according  to  their  connections.  Most  frequently  these  adhesions 
occur  in  the  shape  of  tliickened  bands,  situated  within  and  stretching 
across  the  neck  of  the  sac.  In  other  cases,  they  may  be  found  either  as 
filamentous  bands,  or  as  broad  attachments  connecting  the  sac  with  its 
contents,  and  perhaps  tying  these  together.  Wlien  of  a  narrow  and  con- 
stricted form,  and  more  particularly  when  seated  in  the  neck  of  the  sac, 
or  stretching  like  bridles  across  its  interior,  they  ma}' readily  be  divided 
by  a  probe-pointed  bistoury,  or  the  hernia-knife.  If  they  consist  of 
broad  attachments,  they  may  be  dissected  away,  by  a  little  careful  ma- 
nipulation, from  the  parts  in  the  ins;ide  of  the  sac ;  though,  if  the  adhesions 
be  very  extensive  and  of  old  standing,  it  may  sometimes  be  more  prudent 
to  dissect  away  that  portion  of  the  sac  which  is  in  connection  with  them, 
or  even  to  leave  them  untouched,  and  the  adherent  intestine  or  omentum 
unreduced,  rather  than  to  endeavor  to  separate  them.  They  may,  how- 
ever, attach  themselves  in  such  situations  that  it  l)ecomes  necessary  to 
divide  them;  thus  I  have,  in  a  case  of  congenital  hernia,  found  it  neces- 
sary to  dissect  away  some  very  extensive  and  widely  spread  adhesions 
that  had  formed  between  the  omentum  and  the  testicle,  and  indeed  had 
almost  completely  enveloped  tiiat  organ. 

Internal  Adhesions  between  the  omentum  and  intestine  or  mesentery 
occasionally  exist,  consisting  usually  of  rather  firm  bands  stretching 
across  from  one  part  to  the  other,  sometimes  connected  with  the  inner 
wall  of  the  sac,  but  in  other  cases  confined  to  its  contents.  As  these 
bands  may  constitute  the  real  stricture,  continuing  to  strangulate  the 
gut  after  the  division  of  the  structures  outside  and  in  the  neck  of  the 
sac,  they  must  necessarily  be  divided.  This  operation  requires  great 
care,  lest  the  neighboring  intestine  be  wounded.  It  is  best  done  by 
passing  a  director  underneath,  and  cutting  the  bands  through  with  a 
l)robe-pointed  bistoury  ;  or  if  this  cannot  be  done  on  account  of  tiieir 
connections,  they  must  be  seized  with  forceps,  and  carefully  dissected 
off  the  gut.  In  a  case  of  large  inguinal  hernia,  containing  both  gut  and 
omentum,  on  which  I  operated  some  years  ago,  I  found,  after  dividing 
tiie  stricture,  and  taking  hold  of  the  omentum  in  order  to  push  back  the 
intestine,  that  this  could  not  be  reduced.  On  searching  for  the  cause  of 
difficult}',  and  drawing  the  mass  well  down,  I  found  high  up,  in  the  part 
corresponding  to  the  neck  of  the  sac,  a  narrow  band,  like  a  piece  of 
vyhipcord,  stretching  across  from  the  omentum   to  the  mesentery  and 
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firmly  tying  down  the  gut.  On  dissecting  this  careful!}'  through,  the 
constricted  portion  of  intestine  sulijaeent  to  it  sprang  up  to  its  full 
diameter,  all  constriction  being  removed,  and  was  then  very  readily 
reduced. 

Management  of  Omentum Tiie  omentum  may  require  to  be 

treated  in  one  of  three  ways:  I.  It  may  be  returned  ;  2.  It  may  be  left 
in  the  sac;  3.  It  may  be  cut  off.  The  method  of  treatment  must  vary 
according  to  the  state  in  which  the  omentum  is  found.  If  it  be  small  in 
quantity,  healthy  in  character  though  congested,  and  apparentl_y  recently 
protruded,  not  having  undergone  those  changes  that  occur  in  it  when  it 
has  been  a  long  time  in  a  hernial  sac,  it  should  be  reduced  after  the  in- 
testine has  been  put  hack. 

If,  however,  its  mass  be  very  large,  if  it  be  hypertrophied,  indurated, 
or  otherwise  altered  in  structure,  or  if  it  be  closely  adherent  to  tlie  sac, 
at  tlie  same  time  that  it  is  congested.  Surgeons  are  agreed  that  it  should 
not  be  returned  into  the  abdominal  cavity;  as  inflammation  of  it,  Ejn- 
ploitis,  will  probably  set  in  and  terminate  fatally  with  effusion  into  tlie 
peritoneal  sac.  So  also,  if  the  omentum  be  in  large  quantit}^,  and  have 
become  inflamed  in  the  sac,  it  should  not  be  returned  ;  as  the  inflamma- 
tion in  it  is  very  apt  to  run  on  to  a  kind  of  sloughy  condition  of  the 
whole  mass.  If  gangrenous,  it  should  certainly  not  be  reduced.  When 
simply  hypertrophied  and  adherent  to  the  sac,  but  without  evidence  of 
inflammation,  it  may  be  left  in  the  sac  ;  but,  in  many  of  tlie  cases  of 
hypertrophied,  and  in  all  cases  of  inflamed  or  gangrenous  omentum,  the 
best  practice  consists  in  cutting  off  the  mass,  as  recommended  by  Sir 
A.  Cooper  and  Lawrence.  If  it  Ije  left  in  the  sac,  inflammation  or 
sloughing  of  it  will  occur,  and  the  patient  can  derive  no  corresponding 
advantage  to  the  clanger  he  will  consequently  run.  Exci^iion  of  the 
mass  may  be  done  in  two  ways,  either  by  seizing  and  cutting  it  oH"  at  a 
level  with  the  external  ring,  or  by  first  inclosing  tlie  neck  of  the  mass 
in  a  small  whipcord  ligature,  and  then  cutting  it  ott'  below  this.  If  the 
first  method  be  employed,  the  arteries  of  the  stump,  which  are  some- 
times rather  numerous,  are  apt  to  bleed  freely:  they  must  be  tied  singly 
by  fine  ligatures,  which  should  be  left  hanging  out  of  the  wound.  There 
is  often,  however,  a  tendency  to  the  retraction  of  the  stump  of  the 
omentum  into  the  abdominal  cavit}' ;  in  which  case  the  ligatures,  drop- 
ping into  the  peritoneum,  and  acting  as  setons,  ma}^  become  sources  of 
great  irritation:  in  order  to  prevent  this,  the  better  plan  is  to  knot  them 
together,  and  to  fix  their  ends  by  a  piece  of  plaster  upon  tlie  forepart  of 
the  abdomen.  The  second  plan  consists  in  drawing  down  the  mass  of 
omentum,  passing  a  strong  double  whipcord  ligature  through  its  neck, 
tying  this  securely  on  each  side,  and  then  cutting  off"  the  whole  of  the 
mass  below  the  ligature.  1  have  for  many  years  employed  it  with  ex- 
cellent effect,  and  indeed  now  generally  prefer  it  to  the  method  just  de- 
scribed, over  which  it  possesses  tlie  ach'antages  of  freedom  from  haemor- 
rhage and  impossibility  of  deep  retraction  of  the  cut  edge  of  the  omentum 
into  the  cavity  of  the  abdomen,  provided  moderate  traction  be  kept  up 
in  the  ligatures.  The  constricted  stump  of  omentum  sloughs  away  in  a 
few  da^'s,  and  separates  with  the  ligature.  When  this  practice  is  adopted, 
the  wound  should  not  be  closed,  but  must  be  lightly  poulticed.  Should 
it  be  preferred  to  do  this  operation  antiseptically,  the  omentum  may  be 
tied  with  catgut  ligatures  cut  short,  a  drainage-tube  introduced,  and  the 
usual  antiseptic  dressings  applied.  The  quantity  of  omentum  that  is 
cut  oft' varies  considerably;  tlie  mass  removed  usually  weighs  from  four 
to  six  ounces,  but  in  some  instances  it  may  amount  to  a  pound  or  more. 
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Sacs  ov  Apprlures  are  occasionnlly  formed  in  the  omentum,  in  wliicli 
a  knuckle  of  intestine  may  become  envelopeil,  or  by  tlie  margins  of  wliicU 
it  may  be  strangulated.  These  envelopes  of  omentum  around  the  gut, 
which  have  been  especially  described  by  P.  Hevvett,  may  occur  in  all 
kinds  of  hernia,  at  least  in  the  inguinal,  the  femoral,  and  the  umbilical, 
and  sometimes  acquire  a  lai'ge  size,  completel}^  shutting  in  the  gut. 
They  appear  to  be  formed  in  some  cases  at  least  by  the  adhesion  of  the 
opposite  edges  of  floating  laj^ers  of  omentum  around  a  piece  of  intestine, 
which  thus  becomes  included.  It  is  of  importance  to  bear  in  mind  the 
])0ssibility  of  their  existence,  and  in  all  cases  to  unravel  the  omentum 
before  removing  it,  lest  it  contain  a  knuckle  of  intestine,  which  might  be 
wounded  in  tiie  operation. 

Cysts,  usuall}'  containing  pellucid  serous  fluid,  straw-colored  or  red- 
dened, though  sometimes  they  are  filled  witli  blood,  are  occasionally 
met  with  in  the  omentum.  Tiiey  appear  to  be  formed  in  the  same  way 
as  the  sacs  containing  intestine  just  described,  except  that  they  are  in- 
closed on  all  sides,  their  serous  contents  being  merely  exudations  from 
the  peritoneal  lining  of  the  cyst.  They  are  globular,  elastic,  and  closely 
resemble  in  form  a  knuckle  of  intestine,  occasioning  not  a  little  embar- 
rassment to  the  Surgeon :  by  a  careful  examination  and  unravelling, 
however,  of  the  omentum,  their  true  nature  will  be  made  out;  their  fluid 
contents  may  then  be  discharged,  and  the  omentum  dealt  with  according 
to  the  rules  already  given. 

Wounds  of  the  Intestine  may  accidentally  occur  at  two  periods 
of  the  operation  ;  either  from  the  Surgeon  cutting  too  freely  down  upon 
tlie  sac,  and  opening  this  before  he  is  aware  of  what  he  is  about ;  or  else, 
at  the  time  of  the  division  of  the  stricture,  from  a  portion  of  the  gut 
which  lies  beneath  it  getting  into  the  way  of  the  edge  of  the  knife,  and 
being  nicked  by  it.  The  first  kind  of  accident  can  only  happen  from  a 
certain  degree  of  carelessness ;  but  it  is  not  always  so  easy  to  avoid 
wounding  the  gut,  when  the  stricture  is  so  tight  that  the  finger-nail 
cannot  be  slipped  under  it  as  a  guide  to  the  hernia-knife.  In  cases  of 
this  kind,  a  very  narrow  director  must  be  used  ;  and  this  is  a  most  dan- 
gerous instrument,  as,  in  passing  it  deeply  out  of  sight  under  the  tight 
stricture,  a  small  portion  of  the  gut  may  curl  up  over  its  side  into  the 
groove,  and  thus  become  notched  by  the  knife  as  this  is  slid  along  it. 
Tliis  accident  has  happened  to  the  best  and  most  careful  Surgeons. 
Lawrence  relates  two  cases  that  occurred  to  him  ;  and  Sir  A.  Cooper, 
Cloquet,  Jobert,  and  Liston  have  all  met  with  it.  It  may  be  known 
to  have  occurred  by  the  bubbling  up  of  a  small  quantity  of  flatus  and 
liquid  faeces  from  the  bottom  of  the  incision.  The  Treatment  of  a 
wound  of  the  gut  must  depend  upon  its  size.  When  it  is  very  small, 
rather  resembling  a  puncture  than  a  cut,  the  pi'actice  recommended  by 
Sir  A.  Cooper  should  be  adopted  ;  viz.,  to  seize  the  margins  of  the  in- 
cision with  a  pair  of  forceps,  and  to  tie  a  fine  silk  thread  tightly  round 
them,  the  ends  of  which  should  then  be  cut  off',  and  the  gut  returned 
into  the  abdominal  cavity.  Such  a  proceeding  as  this  does  not  appear 
to  give  rise  to  much,  if  to  any,  increase  of  danger.  In  a  case  that  oc- 
curred to  me  manj^  years  ago  at  the-  Hospital,  in  which,  owing  to  the 
excessive  tightness  of  the  stricture,  a  very  narrow  director  only  could 
be  passed  under  it,  the  gut  immediately  above  it  was  notched  and  opened 
by  a  kind  of  punctured  wound  ;  this  was  tied  up  in  the  way  mentioned, 
.nnd  after  the  death  of  the  patient,  which  took  place  on  the  fourth  day 
after  the  operation  from  gangrene  of  tlie  strangulated  portion  of  the 
bowel,  the  silk  ligature  was  found  to  be  completely  enveloped  in  a  plug 
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of  plastic  matter.     If  the  wound  he  of  larger  size,  it  must  he  closed  by 
the  glovers'  stitch. 

Wound  of  one  of  the  Arteries  in  the  iieigliljorliood  of  the  sac  may 
occur  during  the  division  of  the  sti'icture,  either  in  consequence  of  some 
anomaly  in  the  distribution  of  the  vessel,  or  from  the  Surgeon  dividing 
the  parts  in  a  wrong  direction.  This  accident  usually  happens  to  the 
epigastric  or  to  the  obturator  artery;  and  Lawrence  has  collected  four- 
teen recorded  cases  in  which  it  occurred.  The  result  in  these  has  been 
very  various  ;  in  some  the  patients  liave  died;  in  others,  after  much  loss 
of  i)lood,  and  consequent  faintness,  the  l>leeding  ceased  spontaneously. 
The  proper  Treatment  would  certainly  consist  in  cutting  down  upon  and 
securing  the  bleeding  vessel.  In  the  event  of  the  Surgeon  operating  on 
a  case  of  hernia,  witliout  having  been  able  previously  to  satisfy  himself 
as  to  its  precise  cliaracter,  or  if  from  any  cause,  in  dividing  the  stricture, 
he  have  reason  to  dread  the  proximity  of  an  artery,  he  may  safely  and 
readily  divide  the  constriction  with  a  knife  that  would  not  easily  cut  an 
artery;  and  he  will  find,  if  he  blunt  the  edge  of  his  hernia-knife  by  drawing 
it  over  the  back  of  the  scalpel,  that  it  will  still  be  keen  enough  to  relieve 
the  strangulation,  whilst  it  will  push  before  it  any  artery  that  may  hap- 
pen to  be  in  tlie  way. 

Sloughing  of  the  Sac  is  of  rare  occurrence,  and,  when  it  happens, 
is  commonly  attended  by  fatal  results ;  it  is  not,  howeviU',  necessarily 
so.  It  has  twice  liappened  in  my  practice  ;  and  in  both  cases  the  patient 
recovered.  In  an  old  woman  on  whom  I  operated  for  femoral  hernia  of 
very  large  size,  the  sac  sloughed  away,  exposing  nearly  the  whole  of 
Scarpa's  triangle  with  almost  as  mncli  distinctness  as  if  it  liad  been  dis- 
sected ;  but,  althongli  in  much  danger  for  a  time  from  an  acute  attack 
of  peritonitis,  she  ultimately  recovered. 

Artificial  Anus  and  Fsecal  Fistula When  an  aperture  exists  in 

the  bowel  by  which  the  whole  of  the  intestinal  contents  escape  exter- 
nally, the  condition  is  denominated  an  artificial  anus.  When  but  a  small 
portion  so  escapes,  the  greater  part  finding  its  way  througli  the  natural 
anus,  a.  fsecal  fistula  is  said  to  exist.  The  quantity  of  feculent  discharge 
necessarily  depends  upon  the  extent  of  destruction  of  the  intestinal 
coats;  and  its  character  on  tlie  part  of  the  gut  that  is  injured.  The 
escape  takes  place  involuntarilj-,  and  is  usnall}^  continuous. 

This  condition  may  occur  in  several  wa3's.  Thus  tiie  gut  may  be  acci- 
dentally wounded  during  the  operation,  and  the  fteces  may  afterwards 
continue  to  be  discharged  through  the  aperture  so  made  ;  or  it  may  have 
been  gangrenous,  and  have  given  way  into  the  sac  before  the  operation  ; 
or  the  Surgeon  may  have  intentionally  laid  open  a  gangrenous  portion 
of  intestine,  so  as  to  facilitate  the  esca[)e  of  the  faeces.  In  some  cases 
in  which  the  bowel  has  been  severely  nipped,  and  is  dark  and  congested, 
though  it  have  not  actually  fallen  into  a  state  of  gangrene,  it  may 
not  be  able  to  recover  itself  after  its  return  into  the  abdominal  cavity, 
but  will  give  way  in  the  course  of  three,  four,  six,  or  even  ten  days 
after  the  operation.  In  tliese  cases,  a  small  quantity  of  feculent  matter 
is  first  observed  in  the  dressings  ;  and  gradually'  a  greater  discharge  ap- 
pears, until  at  last  the  fistulous  opening  is  established.  In  such  cases, 
it  is  of  importance  to  observe  that,  although  the  bowel  gives  way  within 
the  peritoneal  cavity,  the  fseces  do  not  become  extravasated  into  this, 
but  escape  externally.  This  important  circumstance  is  owing  to  the  fact 
of  the  portion  of  the  bowel  that  is  nipped  losing  its  peristaltic  action, 
and  consequently  remaining  where  it  is  put  back  ;  the  parts  in  the  neigh- 
borhood inflaming,  throwing  out  lymph,  and  becoming  consolidated  to 
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each  other  and  to  the  pai'ietal  peritoneum,  so  as  to  inclnde  the  gangrenous 
portion  of  the  gat,  and  completely  to  circumscribe  it.  It  is  consequently 
of  great  importance,  in  cases  of  this  kind,  not  in  any  vva}'  to  disturb  the 
adhesions  that  have  formed  between  the  sides  of  the  aperture  in  the  gut 
and  the  neck  of  tlie  sac. 

The  Pathology  of  Artificial  Anus  is  commonly  as  follows.  The  edges 
of  the  aperture  in  the  gut  are  glued  by  plastic  matter  to  the  abdominal 
wall;  and  wliether  the  wliole  or  a  portion  only  of  tiie  calibre  of  the  in- 
testine be  destroyed,  the  apertures  of  the  upper  and  lower  end,  though 
at  first  lying  almost  in  a  continuous  line,  soon  unite  at  a  more  or  less 
acute  angle.  These  are  at  first  similar  in  size,  and  present  no  material 
differences  in  shape  or  appearance  :  as  the  disease  becomes  more  chronic, 
they  gradually  alter  in  their  characters  ;  the  lower  aperture,  being  no 
longer  used  for  the  transmission  of  fteces,  gradually  becomes  narrower, 
until  at  last  it  may  be  almost  obliterated;  whilst  the  upper  portion  of 
intestine  becomes  dilated  in  consequence  of  there  being  usually  some 
slight  obstruction  to  the  outward  passage  of  the  faeces.  The  mesenteric 
portion,  opposite  the  aperture,  becomes  drawn  out  into  a  kind  of  pro- 
longation or  spur,  the  full  importance  of  which  was  first  pointed  out  by 
Dupuytren.  This  spur-like  process  projects  between  the  two  apertures, 
and,  being  deflected  by  the  passage  of  the  ffeces,  has  at  last  a  tendency 
to  act  as  a  kind  of  yalve,  and  thus  to  occlude  the  orifice  into  tlie  lower 
portion  of  the  gut.  The  integuments  in  the  neighborhood  of  such  an 
aperture  as  this  usually  become  irritated,  inflamed,  and  excoriated,  from 
the  constant  passage  of  the  fteces  over  them.  Jn  some  cases,  the  mucous 
membrane  lining  the  edges  becomes  CA'erted,  and  pouting ;  and,  in  others, 
a  true  prolapse  takes  place,  large  portions  of  the  membrane  protruding. 
An  artificial  anus  fully  formed  in  this  way  never  undergoes  spontaneous 
cui'e.  Besides  this,  which  is  the  ordinary  form  of  artificial  anus,  we 
must,  I  think,  recognise  at  least  two  other  varieties,  both  of  which  I 
have  met  in  practice.  In  one  of  these,  the  angle  formed  by  the  gut  is 
adherent  to  the  upper  extremit}^  of  the  sac  wliich  has  been  returned,  and 
thus  lies  at  some  distance  from  tlie  surface,  so  that  the  ftecal  matter 
traverses  a  long  canal  before  it  reaches  the  external  aperture.  In  the 
other  varietj^  the  angle  of  the  gut  is  fixed  at  a  higher  point  within  the 
abdomen,  and  the  faeces  find  their  way  out  through  a  channel  bounded 
by  agglutinated  coils  of  intestine  and  layers  of  lymph.  In  both  of  these 
forms,  there  is  a  considerable  distance  between  the  external  opening  and 
the  aperture  in  the  gut.  Thus,  then,  there  are  three  forms  of  artificial 
anus,  differing  from  one  another  according  to  the  situation  of  the  angle 
of  the  gut  in  relation  the  external  opening  and  to  its  connections. 

When  a  Fsecal  Fistula  has  formed,  the  condition  of  parts  is  somewhat 
diffei-ent.  The  aperture  in  the  intestine  consists  of  merely  a  small  per- 
foration in  its  coats,  unattended  by  any  considerable  loss  of  substance, 
through  which  a  quantity  of  thin  fluid  and  feculent  matter  exudes,  giv- 
ing rise  to  a  good  deal  of  irritation  of  neighboring  structures.  In  some 
cases,  there  are  several  apertures  communicating  with  the  gut,  and  ex- 
tending through  the  skin.  Fistulous  openings  of  this  kind  not  unfre- 
quenil}'  undergo  spontaneous  cure  after  existing  for  a  few  weeks  or 
months. 

Treatment — If  the  aperture  be  merely  a  small  one,  with  a  narrow  fis- 
tula leading  into  the  gut,  the  chief  inconvenience  suff'ered  by  the  patient 
often  arises  from  the  irritation  of  the  skin  around  the  opening  b}'  the 
continued  moisture  of  the  feculent  matter.  In  such  cases  the  skin  should 
be  protected  by  means  of  zinc  ointment,  spread  on  lint;  and  the  patient 
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slionld  wear  a  pad  to  restrain  the  discharge.  B3'  the  pressure  of  this 
pad  the  aperturemay  sometimes  be  made  to  close.  In  other  cases,  the 
occasional  application  of  tiie  galvanic  cauter^^  or  of  a  red-hot  wire  will 
induce  contraction  of  its  edges  ;  and  in  other  instances,  again,  a  plastic 
operation  of  some  kind  may  lie  required.  But  I  confess  I  have  not  usu- 
ally seen  much  advantage  result  from  such  operations,  which  are  often 
followed  by  er3-sipelas.  As  the  existence  of  an  artificial  anus,  by  inter- 
fering with  nutrition,  commonly  gives  rise  to  considerable  emaciation,  it 
becomes  necessary  to  support  the  patient's  strength  by  a  suflScient  quan- 
tity of  good  and  nourishing  food  ;  this  is  of  greater  consequence  the 
higher  the  fistula  is,  as  the  interference  with  the  earlier  stages  of  the  di- 
gestive process,  and  the  loss  of  nutritive  material  by  the  discharge  of 
the  chyme,  is  proportionally  great.  Spontaneous  cure  will  occasionally 
take  place,  even  thougii  a  perfect  artificial  anus  exist.  In  a  case  under 
my  care  at  the  Hospital,  a  whole  knuckle  of  intestine  was  gangrenous, 
and  sloughed  away,  leaving  an  artificial  anus,  which  discharged  the 
greater  part  of  the  intestinal  contents,  but  gradually  contracted  and 
closed  without  any  local  application  or  treatment  beyond  attention  to 
cleanliness. 

If  the  aperture  become  a  permanent  artificial  anus,  surgical  means 
must,  if  possible,  be  adopted  in  order  to  eff"ect  a  cure.  In  accomplish- 
ing this,  two  important  indications  have  to  be  fulfilled  :  the  first  is  to 
diminish  or  destroy  the  projecting  valvular  or  spur-like  process,  and 
thus  to  re-establish  the  continuity  of  the  canal ;  and,  after  tins  lias  been 
done,  the  external  wound  may  be  closed,  by  paring  its  edges,  and  bring- 
ing them  together  with  hare-lip  pins. 

The  first  object  is  best  accomplished  by  Dupuytren's  enterotome  (Fig. 
C^'O) ;  this  consists  of  an  instrument  something  like  a  pair  of  scissors, 
with  blunt  but  serrated  blades,  whicii  may  be  brought  together  by  acting 
upon  a  screw  that  traverses  its  handle.    One  blade  of  the  instrument  (a) 


Fig.  680. — Dupuytren's  Enterotome. 


Fis;.  681.— Eoterotome  applied. 


is  passed  into  the  upper,  the  other  (h)  into  the  lower  portion  of  the  in- 
testine; they  are  then  approximated  slowly,  and  fi.s:ed  by  means  of  the 
screw  in  such  a  way  as  to  compress  on  each  side  the  spur-like  process 
(Fig.  681).  Very  gradually,  day  by  day,  this  screw  is  tightened  so  as 
to  induce  sloughing  of  this  projection,  and  cohesion  of  its  serous  sur- 
faces. As  this  action  goes  on,  the  irritation  caused  by  the  instrument 
will  occasion  plastic  matter  to  be  thrown  out  in  the  angle  formed  by  the 
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intestine,  so  that  the  peritoneum  and  mesentery  become  consolidated 
and  all  opening  into  the  peritoneal  cavity  is  avoided.  Should  the  spur- 
like process  be  accidentally  cut  through  before  the  IjMnph  is  thrown  out 
in  sufficient  quantity,  the  peritoneum  would  be  opened,  and  death  would 
probal)ly  ensue  ;  hence  the  necessity  for  caution  in  this  procedure.  So 
soon  as  the  blades  of  the  instrument  have  come  into  contact,  and  the 
spur-like  process  has  consequently  sloughed  away,  the  great  ol)stacle  to 
the  closure  of  the  artificial  anus  will  be  removed  ;  and  the  continuity  of 
the  canal  being  thus  re-established,  its  lips  may  I)e  pared  and  brought 
together  by  hare-lip  pins  and  sutures.  In  some  cases,  from  the  length 
of  time  that  has  ela[)sed — many  years,  possibly — the  fistula  continues 
permanently  patent,  and  no  treatment  is  available  for  its  closure.  Its 
existence  is  not  incompatible  with  good  general  health.  I  have  had  two 
cases  under  my  constant  observation,  in  one  of  which,  that  of  a  woman 
about  fifty  j^ears  of  age,  the  whole  of  the  intestinal  contents  have  been 
discharged  for  four  years  through  an  aperture  of  the  umbilicus,  in  conse- 
quence of  the  sloughing  away  of  a  large  coil  of  intestine  in  an  umbilical 
hernia;  and  another  ease  is  a  lady  more  than  eigiity.  who  has  for  up- 
wards of  thirty  years  had  a  fsecal  fistula  in  the  right  groin,  consequent 
on  an  operation  for  femoral  hernia. 

Operation  without  Opening  the  Sao. — The  possibility  of  removing 
the  stricture  in  strangulated  hernia  without  laying  the  sac  open,  natu- 
rally suggested  itself  when  it  was  known  that  in  many  cases  the  sti'icture 
was  seated  in  the  tendinous  and  areolar  tissues  outside  the  neck  of  tlie 
sac,  and  that,  when  these  were  divided,  the  protrusion  was  readily  re- 
duced. This  operation  was  performed  by  Petit  as  long  ago  as  ITl«8,but 
was  seldom  practised  until  it  was  revived  of  late  years  by  Aston  Key 
and  Luke.  The  great  advantage  sought  to  be  gained  by  this  operation 
is  that,  as  the  peritoneum  is  not  interfered  witii  nor  its  cavity  opened, 
the  risk  from  peritonitis  will  be  proportionately  lessened.  The  wound 
made  by  the  operation  being  altogether  superficial,  and  the  sac  not 
opened,  its  risk  has  been  compared  to  that  of  the  taxis,  with  the  addi- 
tion of  that  which  would  result  from  a  superficial  wound.  This  argument 
would  be  conclusive  in  favor  of  the  operation  without  opening  the  sac, 
if  it  could  be  shown  that,  in  all  cases  of  strangulated  hernia,  peritonitis 
is  occasioned  by  interfering  witii  the  peritoneal  cavity;  it  must,  however, 
be  admitted,  even  b}^  the  keenest  advocates  of  Petit's  operation,  that 
this  is  not  the  case.  But  thei'e  is  this  additional  element  of  risk:  thnt 
it  is  the  taxis  practised  on  a  hernia  that  has  been  so  tigiitl}'  strangled 
that  reduction  is  impossible  without  operation,  and  in  which,  conse- 
quently, the  parts  that  constitute  the  hernial  protrusion  are  infinitely 
more  congested,  inflamed,  and  deteriorated  in  structure  than  are  those 
in  which  reduction  by  the  simple  taxis  without  operation  to  divide  the 
stricture  is  possible.  In  many  instances  the  inflammation  exists  before 
any  operation  is  performed,  being  evidently  produced  by  the  stricture  of 
and  consequent  injury  to  the  gut.  But  it  cannot  with  fairness  be  argued 
that,  though  the  peritonitis  may  exist  before  the  operation,  the  incision 
of  the  peritoneal  cavity  does  not  increase  it;  even  in  healthy  persons, 
laying  open  the  abdomen,  handling  the  gut  and  omentum,  and  pushing 
the  fingers  into  the  pej'itoneal  sac,  would  always  be  followed  l>y  intense, 
often  by  fatal, peritonitis.  It  is  only  reasonable  to  believe  that  the  same 
procedures  in  an  already  inflamed  peritoneum  would  be  followed  by 
eqnally  disastrous  results. 

That  the  opening  made  into  the  cavity  of  the  abdomen  in  reality  adds 
to  the  frequency  of  the  peritonitis,  cannot,  I  think,  be  doubted  by  any 
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Surgeon.  It  not  unfreqnently  happens  in  strangulated  hernia,  that  no 
sign  of  peritoneal  inflammation  sets  in  until  one  or  two  da3's  after  the 
operation  is  performed  ;  and  then  it  occurs  evidently  as  the  result  of 
this  procedure.  That  the  fatality  of  the  peritonitis,  even  if  existing 
before  any  operation  be  practised,  must  be  greatly  increased  by  inter- 
ference with  the  serous  sac,  is  evident  from  the  fact  already  mentioned, 
that  death  very  rarely  occurs  (not  more  than  once  in  many  hundred 
cases)  after  the  redifction  of  a  strangulated  hernia  b}''  the  taxis.  Fully 
admitting,  therefore,  that  in  many  cases  the  peritonitis  exists  before  the 
operation,  and  is  occasioned  by  causes  independent  of  it;  it  is,  I  think, 
impossible  to  deny  that  the  inflammation  is  frequently  directly  occa- 
sioned by  opening  the  peritoneal  cavity,  and  handling  the  viscera;  and 
that,  when  already  existing,  its  fatality  must  be  greatly  increased  by 
this  procedure.  In  fact,  there  are  two  causes  for  peritonitis  in  cases  of 
operated  strangulated  hernia — viz.,  the  constriction  of  the  stricture,  and 
the  wound  of  the  peritoneum.  That  form  of  peritonitis  which  arises 
from  the  pressure  of  the  stricture  is  equally  liable  to  happen,  whether 
Petit's  operation  or  that  hy  opening  the  sac  be  practised,  and  often  pre- 
cedes the  operation;  whilst  the  peritonitis  which  arises  from  wound  of 
the  serous  membrane  does  not  occur  in  Petit's  operation,  but  is  neces- 
sarily confined  to  that  in  which  the  sac  is  opened. 

There  are,  how-ever,  two  objections  that  may  be  urged  against  Petit's 
operation  with  more  justice  than  that  it  does  not  tend  to  prevent  the 
occurrence  of  peritonitis.  Tiie  first  is  that,  if  the  intestine  be  not  seen, 
it  may  sometimes  be  returned  in  a  gangrenous  condition;  and  the 
second,  that  the  gut  may  possibly  be  returned  still  strangled  by  bands 
of  adhesion,  or  by  inclusion  in  an  omental  aperture.  With  regard  to 
the  first  objection,  it  may  be  stated  that,  if  the  intestine  be  in  a  gan- 
grenous state,  there  will  usually  be  some  evidence  of  this,  either  in  the 
change  that  has  taken  place  in  the  general  symptoms  of  the  patient,  or 
in  the  condition  of  the  sac  and  its  coverings,  which  will  enable  the  Sui-- 
geon  to  guess  at  the  condition  of  the  enclosed  parts,  and  will  of  course 
induce  him  to  expose  them  fully  and  examine  them  thoroughly.  This 
objection,  however,  cannot  apply  to  those  cases  in  which  the  strangula- 
tion has  only  existed  for  a  time  that  would  be  insufficient  to  allow  the 
occurrence  of  gangrene,  and  does  not  therefore  oppose  the  performance 
of  Petit's  operation  in  recent  cases  of  strangulation.  With  regard  to 
the  occurrence  of  internal  strangulation,  it  is  excessively  rare ;  and 
when  it  does  occur,  it  still  more  raiely  happens,  whether  the  strangula- 
tion be  efiected  by  bands  of  adhesion  or  by  an  aperture  in  the  omentum, 
that  the  parts  can  be  returned  without  opening  the  sac,  adhesions  usually 
existing  also  between  this  structure  and  its  contents.  But  the  best 
answer  to  the  objections  against  the  operation  without  opening  the  sac, 
are  the  results  that  have  followed  this  practice.  Luke,  who  has  had 
great  experience  on  this  subject,  states  that  he  has  operated  in  84  cases 
of  hernia.  In  25  of  these  the  sac  was  opened  ;  in  59  the  sac  remained 
unopened.  Of  the  25  in  which  it  was  opened,  8  died  ;  whilst,  of  the  59 
in  which  Petit's  operation  was  performed,  only  7  died.  If  to  Luke's 
cases  we  add  those  reported  by  N.  Ward,  we  shall  find  3.6  deaths  in  153 
cases  of  Petit's  operation.  That  the  ordinary  operation,  indeed,  of 
opening  the  sac,  is  an  exceedingly  fatal  one,  is  well  known  to  all  hospi- 
tal Surgeons,  and  is  fully  proved  by  surgical  statistics.  Of  17  opera- 
tions for  hernia,  reported  by  Sir  A.  Cooper,  36  proved  fatal;  and  of  545 
cases  recorded  in  the  Journals, and  collected  b}'  Tu.rner,.26Cl  are  reported 
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to  have  died.     The  result,  therefore,  of  Luke's  opevatious  is  most  favor- 
able, when  contrasted  with  those  in  which  the  sac  was  opened. 

The  operation  without  opening  tlie  sac  may  be  practised  in  all  forms 
of  hernia,  but  is  much  more  readily  done  in  some  varieties  of  the  disease 
than  in  others.  It  is  especially  applicable  in  cases  of  femoral  hernia,  in 
which  the  stricture  is  commonly  outside  the  sac,  as  will  be  mentioned 
when  speaking  of  that  form  of  the  disease.  Of  31  cases  of  femoral  her- 
nia, operated  on  by  Luke,  the  sac  required  to  be  opened  in  Y  only.  In 
inguinal  hernia  it  is  not  so  easy  to  perform  Petit's  operation  ;  indeed,  in 
the  majorit}^  of  cases  the  Surgeon  will  fail  to  remove  the  stricture  in  this 
way.  This  is  owing  to  the  constriction  being  usually  seated  in  the  neck 
of  the  sac,  and  is  especially  observable  in  congenital  hernia.  Of  20 
inguinal  hernise  operated  on  by  Luke,  the  sac  required  to  be  opened  in 
13  instances. 

For  the  various  reasons  that  have  been  mentioned,  I  am  decidedly  of 
opinion  that  this  operation  should  always  be  attempted,  in  preference  to 
the  ordinary  one  of  opening  the  sac,  in  those  cases  in  which  the  hernia, 
not  having  been  long  strangulated,  presents  no  sign  of  the  occurrence  of 
gangrene  in  it,  and  more  especially  when  it  is  femoral  or  umbilical.  Even 
if  the  Surgeon  fail  in  completing  Petit's  operation,  in  consequence  of  the 
incorporation  of  the  stricture  in  the  neck  of  the  sac,  or  the  constriction 
of  this  part,  no  harm  can  have  resulted  ;  for  the  sac,  after  being  exposed, 
may  at  any  time  be  opened  in  the  ordinary  way,  and  the  operation  com- 
pleted by  dividing  the  stricture  from  within. 

When  the  hernia  is  of  large  size  and  irreducible,  it  is  of  especial  im- 
portance to  avoid  opening  the  sac.  If  it  be  opened,  the  contents  will 
inflame,  and  fatal  peritonitis  commonly  ensues.  In  these  cases,  as  Luke 
has  pointed  out,  it  rareh'  happens  that  the  old  inherent  parts  are 
seriously  strangulated,  but  the  whole  mischief  seems  to  be  occasioned 
and  to  be  received  by  the  new  protrusion  that  has  taken  place,  and  that 
gives  rise  to  the  tension  ;  and  if  this  can  be  liberated  and  reduced,  the 
Surgeon  has  done  all  that  need  be  accomplished.  The  evidence  of  the 
reduction  of  the  recent  protrusion,  although  the  old  adherent  and  irre- 
ducible hernia  be  left,  is  usually  sufficiently  obvious;  the  portion  of  gut 
returning  with  a  slip  and  a  gurgle,  with  considerable  diminution  in  the 
general  tension  of  the  tumor. 

Operation. — With  regard  to  the  mode  of  performing  Petit's  opera- 
tion little  need  be  said  here,  as  it  is  precisely  identical  with  the  steps  of 
the  other  operation  up  to  the  period  of  the  exposure  of  the  sac;  except 
that,  when  it  is  not  intended  to  open  this,  the  incisions  should  be  carried 
more  directly  over  its  neck.  The  stricture,  if  situated  outside  the  sac, 
will  then  be  found  either  in  some  of  the  tendinous  structures  surround- 
ing it,  or  else  in  the  subserous  areolar  tissue  lying  upon  it.  After  the 
division  of  the  constricting  bands  in  this  situation,  by  means  of  a  prol)e- 
pointed  knife  carried  underneath  them,  or  by  dissecting  down  upon 
them,  an  attempt  at  the  taxis  may  be  made  by  compressing  tiie  tumor 
in  the  usual  way,  at  the  same  time  that  its  neck  is  steadied  by  the  fin- 
gers of  the  left  hand.  If  the  contents  can  be  reduced,  the  incision  in 
the  superficial  structures  is  brought  together  by  a  few  sti'ips  of  plaster, 
over  which  a  pad  and  bandage  maybe  applied.  Should  peritonitis  come 
on,  as  the  result  of  the  strangulation,  it  must  be  treated  in  the  usual 
way.  If,  after  the  Surgeon  has  lairly  divided  all  the  structures  outside 
the  sac,  he  find  still  that  the  return  of  the  hernia  is  prevented  by  some 
constriction  in  its  neck,  it  will  be  necessar}'  to  lay  this  open  and  divide 
the  constriction  in  the  usual  way. 


REDUCTION    IN    MASS.  629 

Reduction  in  Mass The  reduction  of  the  heniiu  in  mass  consists 

in  the  return  of  the  sac  and  its  contents  into  the  abdomen  still  in  a 
state  of  strangulation.  When  it  is  said  tiiat  the  parts  are  returned  into 
the  abdomen,  it  must  not  be  understood  that  they  are  pushed  back  into" 
its  cavity,  but  that  the  external  protrusion  is  caused  to  disappear  by 
being  pushed  into  the  subserous  areolar  tissue  behind  and  underneath 
the  parietal  peritoneum,  between  it  and  the  abdominal  muscles.  This 
remarkable  accident,  which  was  lirst  described  by  the  French  Surgeons 
of  the  last  century,  received  but  little  notice  from  practitioners  in  this 
country  until  attention  was  drawn  to  it  by  Luke,  by  whom  its  pathology 
has  been  carefull}^  studied.  Birkett,  who  has  also  investigated  this  con- 
dition with  much  care,  is  of  opinion  that  the  sac  is  not  torn  from  its 
connections  in  the  scrotum  or  canal,  and  pushed  back,  but  that  it  is 
ruptured,  usually  at  its  posterior  part  at  its  neck,  and  that  thus  the 
contents  of  the  sac  are  forced  tlirough  this  rent  into  the  subperitoneal 
areolar  tissue  ;  whilst  the  mouth  of  the  sac,  still  constricting  the  hernia, 
and  thus  keeping  it  in  a  state  of  strangulation,  is  pushed  back  from  the 
internal  ring.  It  appears  to  me  that  both  explanations  are  correct,  and 
that  we  must  admit  two  forms  of  reduction  in  mass:  the  sac  being 
pushed  back  intact  in  a  state  of  strangulation,  in  one  form,  as  described 
by  Ijuke  ;  whilst  in  the  other,  as  observed  by  Birkett,  the  sac  is  ruptured, 
and  the  hernia,  strangulated  by  the  displaced  mouth  of  the  sac,  is  forced 
out  through  the  rent. 

Causes. — The  reduction  in  mass  has  been  far  more  frequently  observed 
in  cases  of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia. 
It  has  been  met  with  in  femoral  hernise,  but  very  rarely,  and,  so  far  as  I 
know,  not  in  any  other  form  of  the  disease.  This  comparative  frequencj'' 
of  its  occurrence  in  inguinal  lieniife  is  doubtless  due  to  their  large  size, 
and  loose  areolar  connections.  The  accident  has  more  often  occurred 
from  the  patient's  own  efforts  at  reducing  a  strangulated  hernia,  than 
from  those  of  the  Surgeon.  It  is  a  remarkable  fact  that,  in  most  of  the 
instances  in  which  it  has  occurred,  only  a  very  slight  degree  of  force 
appears  to  have  been  employed  in  the  reduction  of  the  tumor;  and  the 
accident  would  seem  to  have  resulted  from  the  adhesions  between  the 
sac  and  the  neighboring  parts  being  much  weaker  than  natural,  so  that  a 
moderate  degree  of  force  caused  the  whole  to  slip  through  the  canal.  It 
may,  however,  occur  from  the  Surgeon's  efforts,  if  these  be  too  forcible 
or  long  continued. 

Symptoms. — The  symptoms  indicative  of  this  accident  are  constitu- 
tional and  local.  The  constitutional  symptoms  consist  in  a  continuance 
cf  those  that  are  indicative  of  the  existence  of  strangulation,  notwith- 
standing the  disappearance  of  the  tumor.  The  vomiting  and  constipation 
persisting,  the  patient  speedilj^  becomes  much  depressed  in  strength, 
being  seized  with  liiccup  and  prostration  of  all  vital  power;  signs  of 
gangrene  then  evince  themselves  within  the  sac;  and  death  ensues. 

An  examination  of  the  parts  in  hernia  will  usually  enable  the  Surgeon 
to  recognise  the  nature  of  the  accident;  lie  will  ascertain  that  a  tumor 
had  previously  existed,  and  will  learn  from  a  description  of  its  general 
characters,  and  the  symptoms  occasioned  by  it,  that  it  was  in  all  proba- 
bility a  strangulated  rupture.  He  will  then  find,  on  examining  the  part, 
that  there  is  a  total  absence  of  all  that  fulness  which  is  o(H;asioned  by 
the  presence  of  the  sac,  even  after  its  contents  only  liave  been  reduced; 
the  sac,  in  such  cases,  always  giving  rise  to  a  feeling  of  fulness  ami 
roundness  in  the  part.  He  will,  on  the  contrary,  find  that  the  abdominal 
ring  is  peculiarly  and  very  distinctly  open  ;  it  is  much  larger  than  usual, 
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and  somewhat  rounded.  On  pusliing  the  finger  into  the  cnnal,  tliis  will  be 
felt  quite  empty ;  hut  in  some  cases,  on  dee()  pressure  witli  the  finger, 
especially  when  the  patient  stands  up  or  coughs,  a  rounded  tumor  may 
be  indistinctly  felt  behind  the  ordinary  seat  of  the  hernia.  In  many  cases, 
however,  the  most  carelul  manual  examination  will  fail  to  detect  any 
prominence  of  the  kind. 

Treatment. — If,  after  careful  examination  of  such  a  case  as  this,  in 
which  the  symptoms  of  strangulation  continue,  the  Surgeon  learn  by 
the  previous  history  that  a  tumor  has  existed,  but  that  it  has  suddenly 
gone  up;  and  further,  if  he  find  that  the  scat  of  the  supposed  hernia 
presents  the  negative  evidence  that  has  just  been  described,  it  will  then 
be  necessary  for  him  to  push  his  inquiries  a  stej)  further  by  an  explora- 
tory incision.  Such  an  incision  as  this  may  first  be  used  as  a  simple 
means  of  diagnosis,  and,  as  it  does  not  penetrate  the  peritoneal  cavitj^, 
there  is  no  danger  attending  it;  and  if  the  hernia  be  found,  it  will  serve 
the  purpose  of  the  ordinary  incision  required  in  the  operation,  and  may 
be  used  for  the  relief  of  the  strangulation.  The  first  incision  should  be 
made  so  as  to  expose  the  abdominal  ring  ;  if  this  be  found  peculiarly 
round  and  open,  it  would  increase  the  probability  of  the  existence  of  the 
condition  sought  for.  The  inguinal  canal  must  next  be  laid  open,  and 
the  parts  contained  within  it  carefully  examined.  If  no  appearance  of 
hernial  sac  be  found,  but  the  cord  be  distinctly  and  clearly  seen,  still 
further  presumptive  evidence  will  be  afforded  of  the  reduction  having 
been  effected  in  mass  ;  for,  if  the  hernia  have  been  put  back  in  the  usual 
way,  the  sac  will  necessai-ily  be  left  in  the  canal,  and  will  preserve  its 
usumI  relations  to  the  cord.  This  supposition  will  be  strengthened 
almost  to  a  certainty  if  it  be  found  that  the  "  condensed  cellular  capsule 
immediately  investing  the  sac,"  as  it  is  termed  by  Luke — in  other  words, 
the  condensed  and  laminated  suliserous  areolar  tissue — has  been  left  in 
the  canal.  An  opening  made  into  this  will,  as  that  Surgeon  observes, 
allow  the  finger  to  be  brought  into  contact  with  the  hernial  tumor  itself. 
Should,  however,  this  condensed  areolar  tissue  not  be  found,  it  must  not 
be  concluded  that  no  hernia  is  present,  inasmuch  as  this  investment  may 
have  been  accidentally  aiisent.  The  finger  should  then  be  j)assed  into 
the  internal  ring,  which  will  probably  be  found  open,  and  should  be  car- 
ried from  side  to  side;  the  tumor,  if  present,  will  be  delected  lying 
externally  to  the  peritoneum  behind  the  abdominal  wall.  When  found, 
it  must  be  brought  down  into  the  canal  by  enlarging  the  ring;  it  must  then 
be  opened,  its  contents  examined,  and  the  stricture  in  its  neck  divided. 
The  intestine  that  has  been  so  strangled  must  be  dealt  with  in  accord- 
ance with  the  rules  already  laid  down.  If  the  tumor  cannot  be  readily 
brought  down  so  as  to  admit  of  an  examination  of  it  and  its  contents, 
the  patient  should  be  desired  to  make  some  propulsive  efforts,  so  as  to 
cause  it  to  protrude.  If  it  still  do  not  come  down,  it  must  be  opened, 
and  tiie  stricture  cautiously  divided  within  the  abdomen  with  a  sheathed 
bistoury. 

Treatment  of  Strangulated  Hernia  by  Aspiration.— This  ope- 
ration, in  which  it  is  attempted  to  render  a  strangulated  hernia  reducible 
by  withdrawing  its  gasecnis  and  fluid  contents  by  means  of  the  pneuma- 
tic aspirator,  was  introduced  into  practice  by  Dieulafoy,  and  is  thus  per- 
formed : — -An  aspirator  of  the  form  represented  in  Fig.  660,  page  553,  is 
to  be  preferred,  and  the  needle  must  not  exceed  ^^  inch  in  diameter. 
The  aspirator  having  been  proved  to  be  in  workiiig  order,  and  the  needle 
clear,  a  vacuum  is  made  by  withdrawing  the  piston.  A  few  drops  of 
water  may  be  left  in  the  bottom  of  the  piston,  so  that  gas  may  be  recog- 
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nised  as  soon  as  it  enters.  The  needle  is  now  introduced  into  that  part 
of  the  tumor,  where,  from  resonance  on  percussion,  or  ehxstic  feel,  the 
gut  is  supposed  to  lie,  and  as  soon  as  its  eye  is  covered  the  vacuum  is 
turned  on.  The  needle  must  now  be  carefully  and  steadily  pushed  on- 
wards. If  there  be  fluid  in  the  sac  this  will  rise  into  the  syringe,  and 
as  soon  as  it  ceases  to  flow,  the  needle  must  l)e  again  carefull}^  pushed 
onwards,  until,  from  the  appearance  of  gas  or  fascal  matter  in  the  syringe, 
it  is  known  that  the  gut  is  reached.  The  needle  must  be  held  steadily 
and  pushed  in  one  direction  onl}',  as  any  lateral  movement  wonld  tend 
to  scratch  or  tear  the  gut.  The  gas  may  be  suflicient  in  quantity  to 
abolish  the  vacuum,  and  if  this  occur,  the  cock  must  be  turned,  the 
syringe  emptied,  and  a  fresh  vacuum  made.  If  one  pnncture  fails  to 
diminish  the  bulk  of  the  tumor,  the  needle  must  be  withdrawn  and 
inserted  at  a  fresh  spot,  and  this  may  be  repeated  two  or  three  times. 
If  the  needle  become  plugged,  it  is  better  to  abandon  the  operation  at 
once,  as  further  attempts  would  probably  meet  "with  no  better  success. 
After  the  operation  taxis  may  be  immediately  employed,  and  if  it  fail 
the  ordinary  operation  must  be  performed.  Further  evidence  is  required 
to  establish  the  true  value  of  aspiration,  but  it  has  been  performed  suffi- 
ciently often  to  show  that  if  needles  of  the  proper  size  be  used  carefully, 
it  is  almost,  if  not  absolutel}^,  innocuous.  Dieulafoy  records  27  cases,  20 
of  which  were  successful,  reduction  of  the  gut  by  taxis  following  the 
operation.  In  the  remaining  1  it  was  hai'mless,  and  of  these  3  died  and 
4  recovered,  after  the  ordinary  operation  for  hernia.  At  University 
College  Hospital  aspiration  has  been  tried  7  times.  In  1  case  only  was 
it  followed  by  reduction  ;  in  1  the  fluid  from  the  sac  only  was  withdrawn, 
3'et  the  impulse  returned  and  the  patient  recovered,  though  the  hernia 
remained  unreduced  ;  in  4  it  failed  entirel,y,  and  the  ordinary  operation 
was  performed  in  3  cases  successfully.  In  the  fatal  case  two  days  after 
the  operation  the  punctures  could  not  be  found  at  the  post-mortem 
examination.  In  the  remaining  case  the  patient  was  moribund  at  the 
time,  and  died  a  fevv  minutes  after  the  operation.  At  the  post-morteui 
no  gas  or  fluid  could  be  squeezed  from  the  punctures  in  the  gut.  It  seerns, 
therefore,  that  the  danger  of  fjecal  extravasation  is  very  small,  although 
it  is  said  to  have  occurred.  The  operation  may  fairly  be  tried  in  suita- 
ble cases,  especially  Avhen  the  hernia  is  resonant  on  percussion,  and  only 
recently  strangulated.  It  would  be  unwise  to  attempt  it  when  from  the 
duration  of  the  strangulation  inflammation  or  gangrene  of  the  gut  might 
be  sus[)ected. 


CHAPTER  LXIII. 

SPECIAL  HERNIA. 

INGUINAL  HERNIA. 

By  Inguinal  Hernia  is  meant  that  protrusion  which  occupies  the 
whole  or  a  portion  of  the  inguinal  canal,  and  when  fully  formed,  passes 
out  of  the  external  abdominal  ring  into  the  scrotum.  Many  varieties  of 
this  hernia  are  recognised  by  Surgeons.  Thus  it  is  said  to  be  Complete, 
when  it  passes  out  of  the  external  ring ;  Incomplete,  or  Interstitial,  so 
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loug  as  it  is  contained  within  the  canal;  Oblic/ue,  when  it  occupies  tlio 
whole  course  of  the  canal;  Direct,  when  it  passes  forwards  througii  a 
limited  extent  of  it ;  Congenital,  when  it  lies  in  the  sac  of  the  tunica 
A'aginalis  ;  and  Encysted,  or  Infantile,  when  it  lies  beliind  this.  Inguinal 
hernise  constitute  the  commonest  species  of  rupture,  and  would  be  much 
more  frequent  than  they  are,  were  it  not  for  the  oliliquity  of  the  canal, 
and  the  manner  in  which  its  sides  are  applied  to  one  another,  and  closely 
overlap  the  spermatic  cord.  They  occur  with  most  readiness  in  those 
cases  in  which  the  canal  is  short  and  the  apertures  wide.  Although  these 
herniae  are  commonl}^  incomplete  in  their  early  stages,  it  is  seldom  that 
they  come  under  the  observation  of  the  Surgeon  until  the  protrusion  has 
passed  beyond  the  abdominal  ring. 

Oblique  Inguinal  Hernia,  often  called  External,  on  account  of  its 
relation  to  the  epigastric  artery,  passes  through  the  whole  length  of  the 
canal,  from  one  ring  to  the  other;  and  usuall,y  protrudes  through  the 
external  one,  constituting  one  of  the  forms  of  Scrotal  Hernia. 

Coverings — As  it  passes  along  the  canal,  it  necessarily  receives  the 
same  investments  that  the  spermatic  cord  does;  although  these  are  often 
greatly  modified  by  being  elongated,  hypertrophied,  and  otherwise  altered 
in  appearance.  If  we  regard  the  inguinal  canal  as  consisting  of  a  series 
of  invaginations  of  the  different  layers  of  the  abdominal  parietes,  the 
outermost  being  the  skin,  and  the  innermost  the  fascia  transversalis, 
with  the  peritoneum  applied  to  this,  it  is  easy  to  understand  how  the 
hernia  in  its  descent  has  these  prolongations  drawn  over  it,  thus  becom- 
ing successively  invested  Avith  tlie  same  coverings  as  the  spermatic  cord. 
Thus  it  first  pushes  before  it  that  portion  of  the  peritoneum  which  lies 
in  a  fossa  just  external  to  the  epigastric  vessels;  it  next  receives  an  in- 
vestment from  the  subperitoneal  fat,  which,  uniting  with  the  fascia  trans- 
versalis, constitutes  the  fascia  -propria  of  the  sac  ;  as  it  passes  under 
the  internal  oblique,  it  receives  some  of  the  fibres  of  this  muscle,  in  the 
shape  of  the  cremasteric  fascia  ;  and,  lastly,  when  it  reaches  the  external 
abdominal  ring,  which  it  greatly  distends  and  renders  round  and  open, 
it  becomes  covered  by  the  intercolumnar  fascia,  receiving  also  a  partial 
investment  around  its  neck  from  some  of  the  expanded  and  thickened 
fibrous  bands  that  lie  near  the  ring,  and  which  are  always  most  marked 
upon  its  outer  side. 

Relations — The  relations  of  the  spermatic  cord  and  testes,  and  of 
the  epigastric  artery,  to  an  inguinal  hernia,  are  of  great  importance. 
The  spermiatic  cord  will  almost  invariably-  be  found  to  be  situated  behind 
or  rather  underneath  the  oblique  inguinal  hernia  ;  and  the  testis  will  be 
found  to  lie  at  its  lower  and  back  part,  where  it  may  always  be  distinctly 
felt.  In  some  cases  the  elements  of  the  spermatic  cord  become  separated, 
the  vas  deferens  lying  on  one  side,  and  the  spermatic  vessels  on  the  other. 
In  other  rare  cases,  an  instance  of  which  there  is  in  a  preparation  in  the 
University  College  Museum,  the  hernia  lies  behind  the  cord  and  has  the 
testis  in  front.  In  other  cases,  again,  it  may  happen  that  the  elements 
of  the  cord  are  all  separately  spread  out  on  the  forepart  of  the  hernial 
tumor.  Tlie  epigastric  artery  has  the  same  relations  to  the  oblique  in- 
guinal hernia  that  it  has  to  the  spermatic  cord,  lying  to  the  inner  side 
of  and  behind  its  neck.  The  pressure  of  large  and  old  inguinal  herniae 
has,  however,  a  tendency  to  modify  somewhat  the  relations  of  this  vessel. 
By  distending  the  rings,  and  dragging  the  posterior  wall  of  the  canal 
downwards  and  inwards,  they  shorten  the  canal,  and  cause  a  great  de- 
flexion of  the  artery  from  its  natural  course,  which  is  changed  from  an 
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oblique  direction  to  one  carved  downwards  and  inwards,  under  tlie  outer 
edge  of  the  rectus  muscle. 

Direct  Inguinal  Hernia. — This  does  not  pass  out  like  the  oblique 
through  the  internal  abdominal  ring,  but  pushes  forwards  through  a  tri- 
angular space,  which  is  bounded  by  the  epigastric  artery  on  the  outer 
side,  the  edge  of  tlie  rectus  on  tiie  inner,  and  the  ci'ural  arch  at  its  base ; 
through  this  the  iiernial  tumor  protrudes,  pushing  before  it  or  rupturing 
the  posterior  wall  of  the  inguinal  canal. 

Coverings. — These  var}-  according  to  the  length  of  the  canal  that  the 
hernia  traverses,  and  the  portion  of  the  posterior  wall  through  which  it 
protrudes.  In  fact,  there  are  at  least  two  distinct  forms  of  direct  inguinal 
hernia,  which  differ  according  as  they  are  situated  above  or  below  the 
remains  of  the  umbilical  artery.  One,  the  most  common  variety,  is  situ- 
ated below  the  cord-like  remains  of  this  vessel,  between  it  and  the  outer 
edge  of  the  rectus.  The  other,  which  is  of  less  frequent  occurrence,  is 
situated  above  this  vessel,  between  it  and  the  epigastric  arter3^ 

In  that  form  of  direct  inguinal  hernia  which  lies  beloiv  the  umbilical 
artery,  the  protrusion  takes  place  through  that  part  of  the  posterior  wall 
of  the  inguinal  canal  which  is  situated  almost  behind  and  opposite  to 
the  external  ring.  In  this  situation,  the  investments  successively  received 
by  the  hernia  are,  first,  the  peritoneum,  the  subperitoneal  fat,  and  the 
fascia  transversalis;  it  then  comes  into  contact  with  the  conjoined  tendons 
of  the  internal  oblique  and  transversalis  muscles,  wliich  it  may  either 
rupture  or  push  before  it,  thinned  out  and  expanded.  Most  frequently 
these  are  ruptured,  constituting  a  partial  investment  to  the  protrusion, 
which  is  most  evident  on  the  innermost  part  of  the  sac,  that  which  is 
nearest  the  mesial  line.  As  the  hernia  passes  through  the  external 
abdominal  ring,  it  receives  from  it  the  intercolumnar  fascia  and  fibres, 
and  lastly  is  invested  hy  the  common  fascia  and  integuments. 

In  the  direct  inguinal  hernia  whicli  lies  above  the  umbilical  artery, 
which  is  of  rare  occurrence,  the  protrusion  may  pass  under  the  lower 
edge  of  the  transversalis  muscle,  and  then  receives  a  partial  investment 
of  cremasteric  fascia,  especially  on  its  iliac  side,  as  it  comes  into  relation 
with  the  internal  oblique.  This  form  of  direct  inguinal  hernia,  there- 
fore, receives  very  nearly  the  same  covering  that  the  oblique  does,  though 
its  investment  by  the  cremaster  is  not  so  perfect.  It  does  not  come  into 
relation  with  the  conjoined  tendons. 

Relations. — In  the  direct  inguinal  hernia,  the  spermatic  cord  lies  to 
the  outer  side  of  the  sac ;  and  its  elements  are  never  separated  from  one 
another,  as  occasionally  happens  in  the  oblique.  The  epigastric  artery 
also  is  on  the  outer  side,  but  usuall^^  arches  very  distinctly  over  the  neck 
of  the  sac,  sometimes  indeed  completely  encircling  the  upper  as  well  as 
the  outer  margin  (Fig.  682). 

Incomplete  or  Interstitial  Hernia  is  usually  of  the  oblique  kind  ; 
but  Lawrence  has  observed  that  it  may  be  of  the  direct  variety.  It 
often  escapes  notice,  but  may  not  unfrequently  be  observed  on  the  op- 
posite side  to  an  ordinary  inguinal  hernia. 

Double  Inguinal  Herniae,  on  opposite  sides,  are  of  very  common 
occurrence,  and  they  may  be  of  the  same,  or  assume  different  forms.  In 
some  instances,  the  two  forms  may  be  observed  on  the  same  side  (Fig. 
688). 

In  females,  inguinal  hernise  are  much  less  frequent  than  in  males. 
They  may  occur  at  all  ages,  but  seldom  come  under  the  notice  of  the 
Surgeon  except  at  advanced  periods  of  life.     They  have  the  same  rela- 
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tions  as  in  the  male,  except  that  the  rouml  ligament  is  substituted   for 
the  spermatic  cord. 


Fig.  6S2.— Double  Direct  Inguinal  Heraia:  Neck  of  Fig.  6S3.— Double  laguiual  Her- 

Sac  crossed  by  Epigastric  Artery.  nia  on  the  same  side :  Oblique 

above,  Direct  below;  separated 
by  Epigastric  Vessels. 

Signs — The  signs  of  inguinal  hernia  vary  somewhat  according  to 
its  character,  whether  inter.stitial,  complete,  or  scrotal,  oblique  or  direct. 
In  the  iiiterslilial  hernia,  a  degree  of  fulness  will  be  perceived  in  the 
canal  when  the  patient  stands  or  coughs ;  and,  on  pressing  the  finger  on 
the  internal  ring,  or  passing  it  up  into  the  external  ring,  and  directing 
the  patient  to  cough,  a  distinct  impulse,  together  witirtumor,  may  be 
felt.  In  the  ordinary  oblique  iiujuinal  hernia,  a  tumor  of  an  oblong  or 
oval  shape,  oblique  in  its  direction,  taking  the  course  of  the  canal  down- 
wards and  forwards,  will  be  felt  protruding  through  the  external  abdo- 
minal ring,  and  presenting  all  the  usual  signs  of  a  hernia.  So  long  as 
it  is  confined  to  the  neighborhood  of  the  pubes,  it  is  of  moderate  size; 
but  when  once  it  enters  the  scrotum,  where  it  meets  with  less  resistance, 
it  may  gradually  enlarge  until  it  attains  an  enormous  bulk.  The  tes- 
ticle, however,  may  always  be  felt  tolerably  distinct  at  is  posterior  in- 
ferior part.  In  women  this  form  of  hernia  descends  into  the  labium, 
but  never  attains  the  same  magnitude  as  in  men.  Wlien  of  large  size, 
these  ruptures  usually  contain  both  intestine  and  omentum,  most  fre- 
quently a  portion  of  the  ileum,  though  the  various  other  viscera,  such 
as  the  cagcum,  bladder,  &c.,  have  been  found  in  them.  In  the  direct  in- 
guinal hernia,  the  symptoms  closely  resemble  those  of  the  oblique, 
except  that  the  tumor  is  more  rounded,  and  usually  not  so  large;  the 
neck  is  wider,  and  situated  near  the  root  of  the  penis,  with  the  cord  on 
its  outer  side. 

Roser  directs  attention  to  the  important  fact  that  the  oblique  or  ex- 
ternal inguinal  hernia  is  most  common  in  young  males,  whilst  the  internal 
or  direct  inguinal  hernia  is  almost  confined  to  elderly  men.  This  appears 
to  be  owing  to  the  imperfect  closure  of  the  fascicular  process  of  the 
])eritoneum  being  the  common  cause  of  the  first,  and  adipose  absorption 
of  the  second  form. 

The  diff"erent  forms  of  inguinal  hernia  are  not  unfrequently  compli- 
cated with  various  other  arfeetions;  either  with  different  kinds  of  rup- 
ture, or  witli  diseases  of  the  cord  or  testis,  such  as  hydrocele  of  the. 
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Corel  or  of  the  tunica  vaginalis,  or  varicocele.  These  various  complica- 
tions necessarily  make  the  diagnosis  somewiiat  more  obscure,  but  with 
care  and  practice  it  may  generally  easily  be  made  out. 

Diagnosis. — The  diagnosis  of  inguinal  hernia  is  iisually  readily 
effected,  the  characters  and  position  of  the  tumor  enabling  the  Surgeon 
to  determine  its  true  nature.  In  most  cases  it  is  useless  to  endeavor  to 
ascertain  whether  the  hernia  is  oblique  or  direct;  all  old  oblique  hernise 
having  a  tendency  to  drag  the  inner  ring  downwards  and  inwards,  ap- 
proximating it  and  bringing  it  nearly  opposite  to  the  outer  one,  short- 
ening and  destro^nng  tlie  obliquity  of  the  canal.  Hence  the  direction  of 
the  neck  and  of  the  axis  of  the  tumor  in  these  cases  so  nearly  resembles 
what  is  met  with  in  tlie  direct  form  of  hernia,  that  the  Surgeon  should 
not  attempt  to  undertake  an  operation,  more  particularly  the  division  of 
tiie  stricture,  on  any  imaginar}^  diagnosis.  Some  forms  of  femot^al  her- 
nia may  occasionally  be  confounded  with  the  inguinal ;  the  distinguish- 
ing points  between  tliese  two  forms  of  the  disease  will  be  considered  in 
the  section  on  femoral  hernia. 

Tlie  diagnosis  of  inguinal  hernia  from  other  diseases  in  this  vicinity 
has  to  be  considered  under  the  two  conditions  in  which  the  rupture  is 
found. — 1,  in  the  canal^  and  2,  in  the  scrotum. 

1.  Whilst  still  lying  in  the  caiial,  inguinal  hernia  requires  to  be  diag- 
nosed from  the  following  conditions,  a.  Abscess^  descending  from  the 
interior  of  the  abdomen  or  pelvis  through  the  canal,  and  passing  out 
tlirough  the  abdominal  ring.  The  diagnosis  may  here  be  effected  by 
recognising  the  soft  fluctuating  feel  of  the  al)scess,  which,  though  redu- 
cible on  pressure,  and  descending  on  coughing  with  a  distinct  impulse, 
does  not  present  the  more  solid  charactei's  and  the  gurgling  sensation 
of  a  hernia,  b.  Encysted  or  Diffused  Hydrocele  of  the  Cord.  In  the 
encysted  hydrocele  there  is  a  smooth  oval  swelling  situated  on  the  cord, 
which  can  be  apparentl_y  reduced,  being  pushed  up  into  the  canal,  and 
descends  again  on  coughing  or  straining;  but  it  may  be  distinguished 
from  hernia  by  being  alwa3'S  of  the  same  size,  by  not  being  reducible  into 
the  cavity  of  the  abdomen,  by  the  absence  of  all  gurgle,  and  by  its  very 
defined  outline.  In  the  diffused  hydrocele  of  the  cord,  the  absence  of 
distinct  impulse  on  coughing,  the  impossibility  of  returning  the  swelling 
completely  within  the  abdominal  cavity,  and  of  feeling  the  cord  in  a  free 
and  natural  state,,  will  prevent  the  disease  from  being  confounded  with 
hernia,  c.  Haematocele  of  the  Cord.  Here  the  soft  and  fluctuating 
nature  of  the  swelling,  the  ecchymosis,  the  impossibility  of  complete 
reduction,  and  the  absence  of  gurgling,  will  indicate  its  true  nature,  d. 
Fatty  or  other  Tumors  occasionally  form  on  the  cord  ;  but  the  circum- 
scribed character  and  limited  size  of  these  swellings,  the  absence  of 
impulse  on  coughing,  and  of  reducibility  into  the  cavity  of  the  abdomen, 
will  i)oint  out  that  they  are  not  hernise.  e.  Lodgment  of  the  Testis  in 
the  Inguinal  Canal  will  give  rise  to  a  tumor,  which  closely  resembles 
incomplete  inguinal  hernia:  and  if  it  should  happen  to  become  inflamed 
in  this  situation,  the  difficulty  of  the  diagnosis  from  strangulated  hernia 
may  be  very  considerable.  In  the  ordinary  undescended  testis,  the 
absence  of  that  organ  in  the  scrotum  on  the  affected  side,  the  peculiar 
sickening  pain  occasioned  by  the  pressui-e  of  the  tumor,  the  absence  of 
gurgling,  and  of  all  possibility  of  reduction,  will  enable  the  diagnosis  to 
be  effected.  /.  Inflamed  Undescended  Testis.  From  this  it  is  not 
always  at  once  easy  to  effect  the  diagnosis  of  incomplete  inguinal  hernia 
in  a  state  of  strangulation,  with  which  indeed  it  may  be  complicated. 
This  diagnostic  point  will  be  more  fully  treated  of  in  speaking  of  con- 
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genital  liemia.  In  the  meanwhile,  it  may  be  stated  that  the  absence  of 
pemistent  and  continuous  vomiting  and  constipation,  the  feel  of  the 
tumor,  hard  below,  elastic  above,  and  the  peculiar  pain  when  it  is  com- 
])ressed,  Avill  enable  the  Surgeon  to  recognise  the  true  nature  of  the 
tumor  as  being  a  retained  and  inflamed  testis. 

y.  When  the  hernia  has  descended  into  the  scrof/inn,  it  may  be  con- 
founded witli :  a.  Hydrocele  of  the  Tunica  Vaginalis.  In  this  disease 
there  is  an  oval  or  pyriform  tumor,  usually  translucent,  unchangeable  in 
size  or  shape  by  pressure,  and  having  the  cord  clear  and  distinct  above 
it,  with  an  absence  of  impulse  on  coughing,  or  of  gurgling  in  attempts 
at  reduction.  In  cases  of  congenital  hydrocele  in  children,  in  which 
there  is  still  an  opening  communicating  with  the  peritoneal  cavity,  the 
tumor  may  be  diminished  in  size  by  stead}"  pressure,  but  gradually  re- 
turns, fluctuates,  and  is  translucent.  In  tjiese  cases  its  translucency, 
and  the  gradual  manner  in  which  the  sac  is  emptied  and  is  refilled,  very 
different  from  the  sudden  slip  up  and  protrusion  of  a  hernia,  enable  the 
Surgeon  to  establish  the  diagnosis.  It  not  unfrequently  happens  that 
hernia  is  complicated  with  hyd?-ocele  of  the  tunica  vaginalis.  In  these 
cases  the  two  separate  tumors  can  usually  lie  distinguished,  there  being 
some  degree  of  constriction,  or  of  consolidation,  between  them.  The 
hydrocele  will  present  its  ordinary  characters  of  translucency,  irreduci- 
bility,  and  circumscribed  outline,  and  is  commonly  placed  anterior  to 
the  hernia,  which  lies  towards  the  back  of  the  scrotum,  and  may  be  dis- 
tinguished by  its  reducibility  and  impulse  on  coughing.  It  sometimes 
iiappens,  as  in  a  case  which  once  fell  under  my  observation,  that  a  hydro- 
cele of  the  cord  is  associated  with  one  of  the  tunica  vaginalis  and  a 
hernia  ;  in  such  circumstances,  the  diagnosis  requires  a  little  care,  but 
may  be  effected  readil,y  enough  by  separately  determining  the  characters 
of  the  different  swellings,  b.  Varicocele.  Here  the  diagnosis  may  be 
effected  in  the  way  pointed  out  by  Sir  A.  Cooper.  The  patient  should 
be  placed  in  the  recumbent  position,  and  the  swelling  reduced  ;  the  Sur- 
geon then  presses  upon  ti)e  external  ring  with  his  fingers,  taking  care  to 
cover  the  whole  of  it,  and  desires  the  patient  to  stand  up.  ff  it  be  a 
hernia,  the  tumor  cannot  descend;  but  if  it  be  a  varicocele,  it  will 
speedily  rea|)pear  ivhilst  the  pressure  is  being  kept  up.,  the  blood  being 
conveyed  into  it  through  the  spe-matic  arteries,  c.  Tumors  of  the  Testis. 
These  may  be  distinguished  from  hernia  by  their  solid  feel,  rounded 
shape,  by  the  absence  of  all  impulse  on  coughing,  and,  especiall}^,  by  the 
cord  being  felt  free  and  clear  above  them,  and  the  inguinal  canal  unoc- 
cupied, d.  Hsematocele  of  the  Tunica  Vaginalis.  Here  the  cause  of 
the  swelling,  it.s  pyriform  shape,  opacity,  solid  feel,  the  absence  of  im- 
pulse on  coughing,  and  the  defined  characters  of  the  cord,  will  enable 
the  Surgeon  to  make  tiie  diagnosis. 

Treatment. — When  inguinal  hernia  is  reducible,  the  rupture  must 
be  kept  up  by  a  well  made  truss,  the  pad  of  which,  of  an  oval  shape, 
should  press  not  only  upon  tiie  external  ring,  but  upon  the  whole  length 
of  the  canal.  It  is  in  this  form  of  hernia  that  the  various  operations  for 
the  radical  cure  are  most  applicable.  When  it  is  irreducible,  and  of 
large  size,  nothing  can  be  done  beyond  supporting  it  in  a  bag-truss. 

Operation — When  the  hernia  is  strangulated,  if  the  taxis  properly 
employed  in  the  direction  of  the  canal  have  failed,  the  operation  must  be 
performed  in  the  following  way.  The  bladder  having  been  emptied  and 
the  pubes  shaved,  the  patient  shoidd  be  brought  to  the  edge  of  the  bed; 
and  the  Surgeon,  standing  between  his  legs,  and  iiaving  the  skin  covering 
the  external  ring  well  pinched  up,  divides  the  fold  in  the  usual  way,  by 


SEAT    OF    STRICTURE.  637 

an  incision  tliree  inches  in  length,  commencing  about  an  inch  above  the 
external  abdominal  ring.  Shoiihl  any  spouting  vessels,  as  the  external 
puflic,  be  divided  in  tliis  incision,  they  had  better  be  ligatured.  The 
Surgeon  then  proceeds  with  the  section  through  the  subcutaneous  struc- 
tures;  he  will,  in  many  cases,  fiud  tlie  superticial  fascia  considerably 
thickened,  particularly  if  the  patient  have  long  worn  a  truss.  He  divides 
this  structure  in  the  line  of  the  external  incision,  and  then  exposes  the 
intercolumnar  fascia,  which  will  also  generally  be  found  thickened,  and 
incorporated  with  the  superficial  fascia.  In  many  cases,  the  intercolum- 
nar hhres  will  be  found  condensed  into  a  thick  and  broad  fillet,  which 
limits  the  further  extension  of  the  ring,  and  produces  an  evident  con- 
striction upon  the  neck  of  a  large  inguinal  hernia.  An  opening  should 
be  carefully  made  into  this  fascia,  a  grooved  director  passed  under  the 
edge  of  the  ring,  and  this  slit  up.  In  some  cases,  though  but  verj^ 
rarely,  it  will  now  be  found  that  the  hernia  may  be  reduced,  its  strangu- 
lation depending  on  the  constriction  of  the  margins  of  this  aperture  ; 
most  comnionl}',  however,  the  stricture  is  situated  dee[)er  than  this.  The 
cremasteric  fascia,  which  is  generally  considerably  thickened,  is  now  ex- 
posed, when  its  fibres  will  be  found  to  form  a  kind  of  reticulated  mesh 
over  the  hernial  tumor.  This  structure  must  be  carefully  divided  upon 
a  director,  when  the  tranversalis  fascia  and  subserous  areolar  tissue,  or 
fascia  propria,  will  be  laid  bare.  This  structure  is  usually  thickened 
and  vascular,  and  not  unfrequently  the  stricture  appears  to  be  situated 
in  it,  or  in  a  kind  of  condensed  ring  formed  by  the  incorporation  of  it 
with  the  meshes  of  the  cremaster.  If  it  be  found,  after  the  division  of 
these  fasciae,  that  the  hernia  can  be  reduced,  it  would  be  of  course  un- 
necessary to  lay  open  the  sac ;  and  the  safet}^  of  the  patient  will  be  con- 
siderably enhanced,  more  particularly  if  the  operation  be  performed  for 
an  old  scrotal  hernia  of  large  size,  by  not  doing  so.  If,  however,  as  will 
happen  in  the  majority  of  instances  in  inguinal  hernia,  it  be  found  that 
the  stricture  is  in  the  neck  of  the  sac  itself,  occasioned  by  a  condensa- 
tion, constriction,  and  puckering  of  it,  the  sac  must  be  carefully  opened 
at  its  anterior  part,  the  finger  introduced,  and  the  stricture  divided 
from  within,  by  pressing  the  finger-nail  under  it,  and  cautiously  sliding 
the  hernia-knife  along  this.  It  is  an  established  rule  in  surgery,  that 
this  division  should  be  effected  in  a  direction  immediately  upwards,  so 
that  it  may  lie  parallel  with  the  epigastric  vessels,  whether  it  be  situ- 
ated upon  the  inner  or  outer  side  of  these.  It  is  true  that,  if  the  Surgeon 
could  be  sure  that  he  had  to  do  with  an  oblique  inguinal  hernia,  he 
might  safely  divide  the  stricture  outwards;  or,  if  he  were  certain  that 
the  protrusion  was  of  the  direct  kind,  he  might  make  the  section  in- 
wards ;  but,  as  it  commonly  happens  that  he  cannot  determine  with 
absolute  certainty  upon  which  hernia  he  is  operating,  he  adopts  the 
safer  plan  recommended  by  Sir  A.  Cooper  and  Lawrence,  of  cutting  up-- 
wards  from  the  middle  of  the  ring  parallel  to  the  epigastric  vessels. 

The  Seat  of  Stricture  in  inguinal  hernia  will  thus  be  seen  to  differ 
in  different  cases  ;  and  in  some  instances  it  exists  in  two  situations.  I 
think  it  most  commonly  occurs  in  the  neck  of  the  sac,  owing  to  the  con- 
traction and  elongation  of  it,  with  condensation  of  the  subserous  areolar 
tissue  lying  immediately  upon  it.  In  other  cases,  though  much  more 
rarely,  it  seems  to  be  formed  t)y  a  thickening  of  the  transversalis  fascia 
in  the  inner  ring,  but  altogether  outside  the  sac.  Occasionally  it  is 
met  with  in  some  part  of  the  canal,  at  the  lower  edge  of  the  internal 
oblique,  but  much  more  frequently  at  the  external  abdominal  ring.  In 
many  cases  there  is  very  tight  constriction  in  this  situation,  as  well  as 
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in  the  deeper  portions  of  the  canal,  or  at  the  inner  ring  ;  lience,  after  the 
division  of  any  stri.-ture  at  the  external  abdominal  ring,  tlie  deeper  por- 
tions of  the  canal  should  always  be  carefully-  examined  licfore  any  at- 
tempt is  made  to  put  the  hernia  back. 

The  operation  for  an  Incomplete  Inguinal  Hernia  requires  to  be  con- 
ducted in  the  same  way  as  that  which  has  just  been  described,  except 
that  the  incision  need  not  be  quite  so  long,  and  shoidd  not  extend  be- 
yond the  external  ring.  After  this  has  been  laid  open,  and  the  tendon 
of  the  external  oblique  slit  up,  a  flat  director  must  be  passed  under  the 
lower  edge  of  the  internal  oblique  and  transversalis  muscles,  which  must 
be  carefully  divided ;  should  the  stricture  not  be  relieved  in  this  way, 
and  tlie  sac  require  to  be  laid  open,  the  deep  section  must  be  made  in 
the  same  wa}'  and  in  the  same  direction  as  has  ah'eady  been  described. 

Jn  Inguinal  Hernise,  containing  either  the  Ceecum,  the  Sig- 
moid. Flexure  of  the  Colon,  or  the  Urinary  Bladder,  the  pro- 
truded viscera  are  only  partially  covered  by  peritoneum  ;  hence,  in  ope- 
rating upon  such  hernife,  when  strangulated,  care  must  be  taken  that  the 
contents  be  not  wounded,  which  is  apt  to  occur  if  the  Surgeon  divide 
the  parts  without  due  caution,  not  suspecting  himself  to  have  reached 
the  neighborhood  of  the  viscus,  but  believing  that  he  has  met  with  a  sac 
which  does  not  exist.  As  the  protruded  parts  are  generally  adlierent  in 
these  cases,  the  Surgeon  must  content  iiimself  with  leaving  them  unre- 
duced after  the  divisicjn  of  the  stricture;  in  such  circnmstancs,  it  has 
liappened  that  the  protrusion  is  ultimately  dravvn  back  into  the  abdomen 
by  some  natural  action  of  the  parts. 

Operations  for  strangulated  inguinal  hernia  are  required  during  a 
greater  range  of  ages  tlian  those  for  any  other  kind  of  protrusion.  I 
have  operated  successfully  for  congenital  hernia  in  infants  less  than  six 
weeks  old,  and  for  ordinary  oblique  inguinal  hernia  at  seven  weeks  and 
at  four  months  of  age  ;  and  the  operation  has  been  done  on  centenarians. 
When  small  and  recent,  the  protrusion  usually  consists  of  intestine  only ; 
when  large,  it  commonly  contains  omentum  as  well.  Tlie  treatment  of 
these  contents,  and  tlie  after-management  of  the  case,  must  be  conducted 
in  accordance  with  the  rules  laid  down  at  pages  618  et.  iteq.  vol.  Jl. 

Hernia  in  the  Tunica  Vaginalis  :  Congenital  Hernia. — In  this 
case  the  hernia  descends  inside  the  tunica  vaginalis,  which  constitutes 
its  sac.  It  i.s  always  oblique,  and  takes  the  course 
of  tlie  spermatic  cord  ;  most  commonly  descending 
into  the  scrotum,  but  sometimes  lying  within  the 
canal,  out  of  which  perhajjs  the  testis  has  imper- 
fectly passed.  This  hernia  differs  from  an  ordi- 
nary oblique  hernia  in  the  absence  of  a  true  peri- 
toneal sac,  and  in  the  protruded  parts  lying  in  the 
tunica  vaginalis  and  in  contact  with  the  testicle 
(Fig.  684).  The  great  peculiarity,  indeed,  of  this 
hernia,  consists  in  its  descending  along  the  canal 
left  (^i^en  by  the  descent  of  the  testis.  In  the  foetus 
the  testis  originally  lies  below  the  kidney,  and,  as 
it  descends  in  the  later  months  of  intra-uterine  life 
into  the  inguinal  canal  and  scrotum,  it  pulls  down 
a  prolongation  of  the  peritoneum,  exactly  resem- 
bling a  hernial  sac.  In  addition  to  this  defective 
closure  of  the  vaginal  process  of  the  peritoneum,  there  is  another  ana- 
tomical condition  which  tends  to  the  formation  of  a  congenital  inguinal 
hernia — viz.,  an   abnormally    long    mesenter3^     This,   unlike    tlie  open 
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peritoneal  process,  is  not  necessnrv  to  the  formation  of  the  hernia,  but 
when  existing  it  is  a  material  factor  in  its  production.  And  it  is  attended 
by  this  serious  inconvenience,  tliat  it  is  an  obstacle  to  the  radical  cure 
of  the  hernia  by  the  closure  of  the  open  funicular  process  of  peritoneum 
by  the  pressure  of  a  truss. 

That  prolongation  of  the  peritoneum  which  is  carried  down  around 
the  testis  in  its  descent,  may  be  divided  into  two  portions,  the  funicular 
and  the  testicular.  The  fiimcula7^  is  that  which  cori-esponds  to  the  cord, 
extending  from  the  internal  ring  to  the  scrotum;  the  testicula?' is  that 
which  becomes  the  tunica  vaginalis.  A  congenital  hernia  occurs  in  con- 
sequence of  the  funicular  prolongation  not  becoming,  as  in  the  normal 
condition,  converted  into  a  filamentous  fibro-cellular  tissue,  but  remain- 
ing per\'ious,  and  thus  serving  as  a  medium  of  communication  between 
the  general  cavity  of  the  peritoneum  and  the  tunica  vaginalis  ;  and  along 
the  open  channel  thus  left  the  congenital  hernia  descends.  The  reason 
wh3'  in  many  cases  the  hernia  is  not  truly  congenital,  but  occurs  in  after- 
life, is  that  the  funicular  portion  is  only  partially  closed  or  contracted, 
and  that,  under  a  sudden  effort,  the  septum  is  broken  through,  and  thus 
a  knuckle  of  gut  falls  into  the  tunica  vaginalis. 

Hernia  of  the  tunica  vaginalis,  though  usually  called  "congenital,"  is 
rarely  so  in  reality;  the  tendency  is  congenital,  but  the  disease  is  not. 
It  not  unfrequently  happens,  it  is  true,  that  these  hernite  show  themselves 
early  in  life,  in  infants  a  few  weeks  or  months  old  :  thougii  at  these  ages 
even  the  funicular  prolongation  of  the  peritoneum  may  be  so  completely 
occluded,  that  the  hernia  which  occurs  is  of  an  ordinary  oblique  charac- 
ter. Not  unfrequently,  however,  the  hernia  does  not  take  place  until  a 
considerably  later  period  of  life  than  this,  and  ma}^  suddenly  happen  in 
the  adult;  thus  Velpeau  relates  instances  in  which  it  occurred  for  the 
first  time  between  the  ages  of  eighteen  and  twenty-five.  I  have  operated 
in  a  case  on  a  man  thirty-five  years  of  age,  in  whom  this  kind  of  hernia 
occurred  for  the  first  time  when  he  was  twelve  j^ears  old  ;  and  some  3' ears 
ago,  in  a  case  at  the  Hospital,  on  a  man  about  fifty,  in  whom,  on  the 
most  careful  inquir}',  it  would  appear  that  the  protrusion  had  not  shown 
itself  until  he  was  about  thirty  years  of  age. 

Signs  and  Diagnosis. — The  signs  of  hernia  in  the  tunica  A^aginalis 
closely  resemble  those  of  the  ordinary  oblique ;  most  commonly,  how- 
ever, if  scrotal,  the  tumor  is  much  rounded,  and  the  neck  feels  narrow  and 
constricted.  The  testis,  also,  cannot  be  felt  distinct  and  separate  from  the 
tumor,  but  is  surrounded  by,  and,  as  it  were,  buried  in  the  substance  of 
the  hernia,  through  which  it  may  sometimes  be  felt  at  the  lower  and 
back  part  of  the  scrotum.  On  inquiry,  also,  it  will  usually  be  found 
either  that  the  hernia  has  existed  in  childhood,  or  the  testis  is  still  in 
the  canal,  or  has  descended  later  than  usual.  A  hernia  of  the  tunica 
vaginalis  may  be  associated  with  a  congenital  hydrocele.  In  these  cases, 
after  the  fluid  has  been  returned  into  the  peritoneal  cavity  by  directing 
the  patient  to  lie  on  his  back,  and  raising  the  scrotum,  the  portion  of 
protruded  gut  may  be  felt  and  recognised  by  its  gurgle  and  upward  slip 
when  reduced.  This  hernia  may  be  associated  with  the  testis  in  two 
conditions — viz.,  either  undescended,  lying  in  the  canal  or  at  the  anterior 
abdominal  ring,  or  higher  up  in  the  canal.  In  the  first  case,  the  hernia 
is,  of  course,  incomplete  ;  in  the  second,  it  is  scrotal.  When  incomplete, 
the  diagnosis  may  be  made  by  feeling  a  soft  swelling  with  the  ordinary 
hernial  signs  al)ove  the  small  and  hardened  testis. 

When  symptoms  of  strangulated  hernia  occur  in  a  person  in  whom  the 
/e.sitp.s  hove  not  descended  into  the  scrotum,  very  great  dilHculty  may  be 
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experienced  in  effecting  an  exact  diagnosis.  In  snch  cases  as  these,  an 
ohlong  or  rounded  tumor,  tense  and  painful,  will  be  found  to  occupy  tlie 
inguinal  canal,  not  passing  be3^ond  the  external  ring,  with  some  abdomi- 
nal tenderness,  and  possibly  nausea  and  constipation.  The  question 
here  arises  as  to  the  nature  of  this  tumor.  Is  it  simply  an  inflamed  un- 
descended testis  ;  or  is  it  an  undescended  testis,  inflamed  or  not,  as  the 
case  may  be,  having  a  knuckle  or  loop  of  strangulated  intestine  lying 
behind  it  ? 

When  the  tumor  simply  consists  of  an  inflamed  undescended  testis, 
the  pain  will  be  of  that  peculiar  character  which  is  indicative  of  orchitis, 
and  the  constitutional  symptoms  of  strangulation,  however  simulated 
for  a  time,  will  not  be  persistently  present.  The  following  case  is  a  good 
illustration  of  this  condition.  A  man,  aged  about  forty,  said  to  be  labor- 
ing under  strangulated  hernia,  was  sent  up  from  the  country  for  opera- 
tion. On  being  called  to  him,  I  found  the  house-surgeon  attempting  the 
reduction  of  the  tumor  in  the  hot  bath  ;  but  as  soon  as  I  felt  the  swell- 
ing, I  was  convinced,  from  its  hard,  solid,  and  irregular  feel,  that  it  was 
not  a  hernia.  On  inquiring  into  the  history  of  the  case,  it  appeared  that 
the  patient  had  for  the  last  two  days  suffered  from  occasional  vomiting, 
and  had  been  constipated  ;  that  the  tumor  in  the  gi'oin  had  not  appeared 
suddenly,  though  it  had  enlarged  with  great  rapidity  ;  that  it  was  exces- 
sively painful ;  and  that  he  had  always  worn  a  truss  for  a  supposed  rup- 
ture on  that  side,  until  the  last  few  weeks,  when,  in  consequence  of  the 
instrument  breaking,  he  had  discontinued  it.  On  examining  the  groin 
carefull}^  a  tumor  about  as  large  as  the  fist  was  found  in  the  right  ingui- 
nal canal;  it  was  tender  to  the  touch,  hard,  and  irregular  at  the  upper 
and  outer  part,  but  somewhat  soft  and  fluctuating  below  ;  when  the 
finger  was  passed  into  the  external  ring,  the  outline  of  the  tumor  could 
be  very  distinctly  felt  in  the  canal.  There  was  no  impulse  in  it  on  cough-. 
ing,  but  some  abdominal  tenderness  on  that  side.  The  right  testis  was 
not  in  the  scrotum.  I  ordered  the  man  to  be  bled,  the  tumor  to  be 
leeched,  and  salines  administered :  under  this  treatment  the  case  did  well. 
When  a  knuckle  of  strangulated  intestiiie  lies  behind  and  above  the 
testis,  still  retained  above  the  external  ring,  the  symptoms  of  strangu- 
lation will  be  violent  and  persistent;  and  this,  even  though  the  tumor 
present  but  little  the  feel  or  the  ordinary  character  of  a  hernia.  In  fact, 
in  such  a  case,  the  Surgeon  is  guided  by  the  character  of  the  general 
symptoms,  and  not  by  those  of  the  local  tumor.  In  a  case  of  this  kind 
to  which  I  was  called,  there  could  be  felt  behind  and  above  an  inflamed 
and  swollen  testicle,  which  lay  at  the  external  abdominal  ring,  a  small, 
hard,  round  tumor  in  the  upper  portion  of  the  canal.  As  symptoms  of 
strangulation  were  urgent,  this  was  cut  down  upon,  the  anterior  wall  of 
the  canal  was  incised,  and  the  tunica  vaginalis,  much  distended  with 
fluid,  was  laid  open,  wiien  a  small  knuckle  of  intestine  was  found  lying 
at  its  upper  part,  very  tightly  constricted  by  the  inner  ring.  But  in 
other  cases  the  diagnosis  is  not  so  easy;  the  whole  tumor  lying  in  the 
canal  feels  smooth,  elastic,  and  uniform,  so  that  no  manual  examination 
can  enable  the  Surgeon  to  say  with  certainty  whether  the  tumor  is  an 
inflamed  testis  surrounded  by  fluid  in  a  distended  tunica  vaginalis,  or 
whether  there  is  a  loop  of  intestine  lying  above  an  undescended  testis. 
In  such  cases  as  these,  however,  the  Surgeon  is  guided  in  the  course  he 
should  adopt  by  the  symptoms.  If  these  indicate  strangulation  of  intes- 
tine, and  persist  after  a  reasonable  time  has  been  consumed  in  the  appli- 
cation of  leeches  and  the  administration  of  purgatives,  he  should,  without 
further  delay,  cut  down  on  the  tumor  and  examine  its  composition.     If 
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it  be  herniary  in  part,  tlie  internal  ring  will  require  division,  the  intestine 
must  be  reduced,  and  the  testis  put  back  in  the  canal. 

Ti^ealment. — The  treatment  of  congenital  hernia  consists  in  the  reduc- 
tion of  the  tumor,  and  the  application  of  a  proper  truss,  the  pad  of 
which  should  compress  the  whole  length  of  the  inguinal  canal.  In 
children,  a  radical  cure  may  be  effected  in  this  way;  but,  in  order  to 
accomplish  this  desirable  result,  the  truss  must  l3e  worn  for  several 
years.  Tlie  application  of  a  truss  with  an  air-pad  will  in  many  in- 
stances be  found  especially  useful,  as  it  applies  itself  with  greater  exact- 
ness than  an  ordinary  incompressible  one.  In  applying  the  truss,  care 
must  be  taken  not  to  compress  the  testis  if  undescended.  In  order  to 
avoid  this,  the  lower  end  of  the  pad  may  be  cut  out  so  as  to  be  concave, 
and  tiius  press  down  the  testis  wiiile  it  supports  the  hernia. 

When  strangulated,  congenital  hernia  does  not  commonly  admit  of 
reduction,  and  thus  necessarily  renders  an  operation  imperative.  The 
procedure  is  more  commonly  required  for  this  kind  of  hernia  in  adults 
than  in  infants.  The  operation  is  the  same  as  that  for  oblique  inguinal 
hernia,  but  the  parts  concerned  are  usually  thinner,  the  tunica  vaginalis 
serving  for  a  sac ;  hence  more  caution  than  usual  is  required  in  these 
cases.  The  sac  commonly  contains  a  large  quantity  of  fluid,  usually 
clear,  but  often  dark  in  color,  there  being,  in  fact,  a  hydrocele  conjoined 
with  the  hernia.  The  stricture  will  alwa^'s  be  found  in  the  neck  of  the 
sac,  whicii  appears  to  be  condensed,  elongated,  and  narrowed  ;  hence  it 
is  useless  in  these  cases  to  endeavor  to  relieve  the  strangulation,  with- 
out laying  open  the  sac,  and  dividing  its  neck  from  within.  As  the 
congenital  hernia  is  always  external  to  the  epigastric  vessels,  the  section 
of  the  stricture  may  be  done  with  perfect  safety  in  a  direction  upwards 
and  outwards,  though,  if  the  Surgeon  should  have  any  doubt  as  to  the 
exact  nature  of  the  case,  it  will  be  better  to  divide  the  stricture  directly 
upwards.  The  stricture,  in  fact,  appears  to  be  formed  by  the  imperfect 
contraction  of  that  portion  of  the  funicular  prolongation  of  the  perito- 
neum, which  normally  becomes  obliterated  before  birth,  and  establishes 
the  separation  between  the  two  serous  sacs  of  the  tunica  vaginalis  and 
of  the  peritoneum.  The  reduction  of  the  contents  of  the  hernia  will  in 
the  adult  often  be  prevented  by  adhesions  in  the  neck  of  the  sac,  or  be- 
tween them  and  the  testis.  I  have  found  both  the  gut  and  omentum 
closely  incorporated  with  this  organ,  and  requiring  some  nice  dissection 
to  separate  them.  In  operating  upon  infants  of  a  very  tender  age,  much 
caution  will  necessarily  be  demanded,  on  account  of  the  tenuity  of  the 
coverings,  their  tension,  and  the  small  size  of  the  apertures.  Tiie  testis, 
as  well  as  the  spermatic  cord,  the  veins  of  which  are  excessively  turgid, 
come  into  view,  and  will  usually  be  found  much 
congested,  and  of  a  black  or  bluish-black  color. 

A  species  of  congenital  hernia  has  been  met 
with  in  the /emaZf?,  especially  in  children,  in  which 
the  protrusion  takes  place  into  the  canal  of  Nuck, 
which  invests  the  round  ligament.  In  one  in- 
stance, I  have  seen  a  double  inguinal  hernia  in  a 
girl  of  five  years  old.  It  is  of  extremely  rare  oc- 
currence, and  requires  the  same  treatment  as  the 
corresponding  disease  in  the  male. 

Encysted  Hernia  of  the  Tunica  Vaginalis,  or 
Infantile  Hernia,  as  it  has  been  somewhat  ab- 
surdly termed,  occurs  in  those  cases  in  which  the 
funicular  portion  of  the  tunica  vaginalis  is  partly     Fig.ess.-intantiieHemia. 
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obstructed  by  a,  septum,  or  by  being  converted  into  filamentous  tissue, 
but  in  such  a  wa}^  as  to  leave  a  pouch  above,  wliich  is  protruded  down 
behind  or  into  the  tunica  vaginalis,  so  that  it  lies  behind  this  cavity 
(Fig.  685).  There  are  no  chaiacters  by  which  the  encysted  can  be  dis- 
tinguished from  the  ordinary  congenital  hernia.  If  it  should  become 
strangulated,  it  must  be  borne  in  mind  that  during  the  operation  the 
tunica  vaginalis  will  first  be  opened  ;  no  hernia  will  be  seen  here,  but  the 
tumor  lies  behind  this  sac,  and  requires  to  be  dissected  into  through  the 
double  serous  layer  of  which  it  is  composed.  The  stricture  will  proba- 
bly be  in  the  neck,  and  requires  to  be  divided  in  the  usual  way. 

FEMORAL  HERNIA. 

By  Femoral  Hernia  is  meant  a  protrusion  that  escapes  under  Pou- 
part's  ligament,  and  enters  the  sheath  of  the  vessels  internally  to  the 
femoral  vein.  This  hernia  passes  down  to  the  innermost  compartment 
of  the  sheath,  which  is  occupied  by  fat  and  lymphatics,  and  usually  con- 
tains a  gland  or  two.  It  passes  first  of  all  through  the  crui-al  ring, 
where  it  has  Gimbernat's  ligament  to  its  inner  side  ;  the  septum  which 
separates  the  femoral  vein  from  the  inner  compartment  of  the  sheath  of 
the  vessels,  to  its  outer  aspect;  Ponpart's  ligament  in  front ;  and  the 
bone  behind  (Fig.  686).     After  passing  through  the  crural  ring,  it  enters 


Fig.  687.- 


-Femoral  Hernia  turninf 
upwards. 


Fig.  686.- 


-1.  Femoral  Artery  ;   2.  Femoral  Vein  ;  3.  Innermost  Compartment  of  the  Sheath  of  the 
Vessels,  into  which  a  small  Hernia  is  protruding  ;  4.  Saphena  Vein. 


the  crural  canal,  which  extends  for  about  an  inch  and  a  half  down  the 
thigh  on  the  pectineus  muscle,  and  is  covered  by  the  iliac  prolongation  of 
the  fascia  lata.  As  it  approaches  the  lower  corner  of  the  saphenous 
opening  where  the  canal  terminates,  it  pjisses  under  the  falciform  process 
of  the  fascia  lata,  and  out  upon  the  thigh  through  the  saphenous  aper- 
ture ;  here  it  expands,  becomes  rounded,  and  has  often  a  tendency  to 
turn  upwards  over  Poupart's  ligament  (Fig.  687),  lying  in  this  way 
upon  tlie  iliac  region,  and  sometimes  even  ascending  to  some  distance 
upon  the  anterior  abdominal  wall.  In  the  descent  of  the  hernia  through 
this  course,  it  first  of  all  pushes  before  it  the  peritoneal  sac,  and  then 
receives  an  investment  of  the  subserous  areolar  tissue — the  septum 
erurale,  a  mass  of  dense  areolar  tissue,  containing  fat  and  lymphatics, 
occupying  the  crural  ring.  This  septum  often  becomes  incorporated 
and  matted  with  the  contiguous  portion  of  the  sheath,  thus  constituting 
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the  fascia  propria  of  this  hernia,  which  is  commonly  thickened,  lami- 
nated, and  of  an  opaque  fatty  structure,  like  omentum.  As  the  hernia 
continues  to  descend,  it  comes  into  relation  with  the  cribriform  fascia, 
which  occupies  the  saphenous  opening,  and,  lastly,  pushes  before  it  the 
integumental  structures. 

As  the  tumor  descends  through  this  course,  it  necessarily  comes  into 
relation  with  very  important  parts  (Fig.  688).  Thus  it  is  separated  from 
the  femoral  vein  solely  by  the  septum  of  the  sheath  of  the  vessels.     It 


Fig.  68S.— 1.  Femoral  Hei-nia:   2.  Femoral  Vein;   3.  Femoral  Artery,  giviasj  off,  4,  Commoa  Trunk  of 
Epigastric  and  Obturator  Arteries,  and  5,  Epigastric  Artery  ;  6,  Spermatic  Cord. 

has  the  epigastric  artery  above  and  to  its  outer  side;  and  the  spermatic 
cord  in  the  male,  or  the  round  ligament  in  the  female,  almost  imme- 
diately above  it.  The  obturator  artery,  when  arising  in  the  normal 
manner  from  the  internal  iliac,  does  not  come  into  relation  with  the 
neck  of  the  sac;  but  when  it  takes  its  origin,  as  it  not  unfrequently 
does,  from  the  external  iliac,  the  common  femoral,  or  the  epigastric,  it 
may  have  important  relations  to  this  part  of  the  hernia.  Most  com- 
monly, in  these  circumstances,  it  passes  to  the  iliac  or  outer  side  of  the 
neck,  but  occasionally  it  winds  round  its  inner  or  pubic  side,  coraino- 
into  rather  close  relation  with  it;  and  then,  as  will  immediately  be  men- 
tioned, it  may  be  in  considerable  danger  during  the  operation.  The 
combination,  however,  of  this  particular  variety  of  the  obturator  artery 
and  femoral  hernia,  is  a  very  uncommon  occurrence;  because,  in  the 
first  place,  this  internal  distribution  of  the  artery  is  rare  ;  and  when  it 
does  occur,  as  it  passes  directl}^  over  that  portion  of  the  crural  ring 
through  which  the  sac  would  protrude,  it  necessarily  strengthens  this, 
and  so  diminishes  the  ciiance  of  rupture. 

Contents. — The  contents  of  a  femoral  liernia  are  usually  intestinal, 
and  most  commonly  consist  of  a  portion  of  the  ileum.  Occasionalh'- 
omentum  is  contained  within  the  sac,  but  seldom  in  large  quantitv.  I 
have,  hovvever,  several  times  had  occasion  to  operate  in  cases  of  old 
femoral  hernia,  in  which  it  became  necessary  to  remove  laro-e  portions 
of  adherent  omentum  ;  in  one,  ten  and  a  half  ounces,  and  in  the  other 
about  seven.     In  each  cose  there  was  a  small  knuckle  of  intestine  stran- 
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ovulated  behind  the  omentum.  The  ovaries,  Fallopian  tubes,  &c.,  have 
been  known  to  be  strangulated  in  this  variety  of  hernia. 

Signs The  signs  of  femoral  hernia  are  usually  well  marked.     They 

consist  of  a  tolerably  firm,  tense,  and  unyielding  tumor,  of  a  rounded 
shape,  situated  in  tlie  groin,  to  the  inner  side  of  the  femoral  vessels,  and 
to  the  outer  side  of  the  spine  of  the  pubes,  having  its  neck  under  Pou- 
part's  ligament,  thougli,  as  it  increases  in  size,  its  base  may  be  turned 
above  the  structure;  sometimes,  though  rarely,  it  passes  downwards 
upon  the  thigh.  Its  size  varies  considerably  ;  most  commonly  it  is  not 
larger  than  a  walnut  or  a  pigeon's  egg,  and  then  is  deeply  seated  in  the 
angle  between  the  bod}'^  of  the  pubes  and  the  femoral  vessels;  but  occa- 
sionally it  may  attain  a  considerable  bulk,  as  large  as  the  fist  or  a 
French  roll.  When  large,  this  hernia  usually  rises  up  above  Poupart's 
ligament,  and  extends  outwards  in  a  direction  parallel  to  it,  so  that  it 
assumes  an  elongated  shape;  it  is  then  usually  somewhat  doughy  and 
soft,  even  when  strangulated  ;  ver}'  different  from  the  excessively  tense 
feel  that  it  has  when  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external 
to  the  vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac 
spine.  In  these  circumstances  strangulation  cannot  well  occur,  inas- 
much as  the  mouth  will  be  the  widest  part  of  the  sac;  but,  as  Hessel- 
bach  has  observed,  if  the  fascia  iliaca  be  torn  by  the  pressure  of  the 
tumor,  the  rupture  may  be  strangled  in  the  aperture  thus  formed. 
Should  an  operation  ever  be  required  in  such  circumstances,  it  must  be 
borne  in  mind  that  the  circumflex  ilii  artery  may  be  in  some  danger. 

As  a  femoral  hernia  passes  out  through  the  crural  ring,  it  comes  into 
very  close  relation  to  the  femoral  vein,  being  merely  separated  from  the 
vessel  by  the  septum,  which  divides  the  inner  from  the  middle  compart- 
ment of  the  femoral  sheath.  Were  it  not  for  this  septum,  as  Roser  has 
observed,  tlie  femoral  vein  would  be  compressed  by  the  tense  hernial 
tumor  protruded  between  it  and  Gimbernat's  ligament,  and  the  inevitable 
consequence  would  be  oedema  of  the  whole  lower  extremity.  As  the 
hernia  pushes  down  in  the  track  of  the  crural  canal,  it  can  make  no  im- 
pression on  the  inner  or  on  the  posterior  wall  of  the  canal — both  of 
which  are  unyielding ;  but,  pushing  tiie  anterior  wall  upwards,  it  drags 
upon  the  septum  on  the  outer  side  of  the  neck  of  the  sac,  renders  this 
tense,  and  tlius  saves  the  femoral  vein  from  compression. 

Diagnosis The  diagnosis  of  femoral   hernia  is   not  always  easy. 

When  the  hernia  is  large,  and  more  particularly  when  it  rises  up  above 
Poupart's  ligament,  which  some  herni»,  even  of  very  moderate  size,  are 
apt  to  do,  it  might  at  first  be  mistaken  for  an  inguinal  rupture.  The 
diagnosis,  however,  may  usually  be  effected  by  ascertaining  tiie  relation 
that  the  neck  of  the  sac  has  to  Poupart's  ligament,  tlie  inguinal  hernia 
being  situated  above,  the  femoral  below  this  cord.  When,  however,  a 
small  femoral  hernia  in  a  fat  man  rises  upwards,  so  as  to  lie  over  Pou- 
part's ligament,  it  resembles  very  closely  an  incomplete  inguinal  hernia; 
but  its  characters  may  be  determined  by  the  passage  of  the  finger  up  the 
inguinal  canal,  which  will  be  found  to  be  free,  and  the  hernia  can  only 
be  felt  through  its  posterior  and  inferior  wall.  In  the  female  the  finger 
cannot  be  passed  up  the  canal,  but  the  inguinal  hernia  will  descend  into 
the  labium,  and  may  thus  be  recognised  from  the  femoral,  which  lies  in 
the  upper  and  inner  part  of  tlie  thigh.  In  both  sexes  the  relations  of  the 
neck  of  the  sac  to  the  spinous  process  of  the  pubes,  which  can  always  be 
felt  in  the  fattest  subjects,  are  most  important  in  a  diagnostic  point  of 
view.     In  femoral  hernia  the  spine  is  to  the  inner,  in  inguinal  hernia  to 
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tlie  outer  side  of  the  protrusion  ;  and,  should  a  patient  happen  to  be  the 
subject  of  both  inguinal  and  femoral  hernise  on  the  same  side,  the  spine 
would  be  felt  between  the  two.  After  reducing  a  femoral  hernia,  the 
finger  also  can  usually  be  pushed  into  the  inferior  aperture  of  the  crural 
canal,  when  the  situation  and  sharp  outline  of  the  falciform  process  will 
determine  the  nature  of  the  opening  through  which  the  protrusion  has 
occurred. 

The  diseases  occurring  in  the  groin,  with  which  femoral  hernia  may 
most  readily  be  confounded,  are — 1.  Enlarged  Lymphatic  Glands  in  this 
situation.  From  these  it  may  be  distinguished  by  the  absence  of  im- 
pulse in  the  glandular  tumor,  and  by  the  simultaneous  enlargement  of 
several  glands.  A  small  strangulated  liernia  may,  however,  co-exist 
with  these;  being  subjacent  to,  and  covered  in  by  them.  When  this  is 
the  case,  and  the  local  signs  of  hernia  are  obscure,  whilst  the  sj^mptoms 
of  strangulation  continue,  an  incision  should  be  made  into  the  part,  and 
the  dissection  carefuU^y  carried  through  and  underneath  the  glands,  with 
the  view  of  determining  whether  the  hernia  exist  or  not.  2.  A  small 
Fatty  Growth  has  been  met  with  in  the  crural  canal,  closely  simulating 
a  hernia.  The  want  of  impulse  on  coughing,  together  with  its  limited 
and  doughy  character,  and  the  absence  of  circumscription  in  the  tumor, 
will  enable  the  fcjurgeon  to  distinguish  it  from  hernia.  8.  Psoas  Abscess 
not  unfrequently  points  very  nearl3'  in  the  situation  of  femoral  hernia: 
from  this  it  may,  however,  be  distinguished  b}'  its  fluctuating  feel,  by 
its  soft  3'et  semi-elastic  character,  and  by  the  general  history  of  the  case. 
The  impulse  on  coughing,  which  is  very  distinct  in  the  aliscess,  is  com- 
monly more  forcible  and  direct  than  that  of  a  hernia;  and  although  the 
purulent  collection  ma}^  in  many  cases  be  squeezed  back  into  the  abdo- 
men when  the  patient  lies  dovvn,  yet  it  returns  without  a  gurgle,  and 
without  tliat  distinct  slip  which  accompanies  the  reduction  of  a  hernia. 
4.  Varix  of  the  Saphena  vein  is  in  some  danger  of  being  confounded  with 
hernia.  It  ma_y,  however,  be  distinguished  from  this  by  the  impulse  in 
it  being  less  distinct  than  in  hernia,  and  by  the  enlargement  of  the  lower 
[jart  of  the  vein  being  marked  in  the  varix,  but  not  existing  in  the  rupture. 

Femoral  hernia  most  comnKnil}'  occurs  in  women,  and  ver}^  seldom 
under  the  age  of  tvventy ;  differing  in  both  these  respects  from  the  in- 
guinal rupture.  Sir  A.  Cooper  states  that  he  had  only  seen  three  cases 
under  the  above  age.  It  very  seldom  becomes  strangulated  at  an  early 
period  of  life,  even  when  existing.  I  have  liad  a  girl  of  nineteen  under 
my  care  with  femoral  hernia,  in  whom  strangulation  had  already  oc- 
curred on  four  occasions;  reduction,  however,  having  been  happily 
effected  each  time. 

Treatment The  treatment  of  femoral  hernia,  when  it  is  reducible, 

must  be  conducted  in  the  ordinary  way  by  the  application  of  a  proper 
truss.  A  cure,  however,  is  never,  I  l)elieve,  effected  by  the  pressure  of 
a  pad,  as  sometimes  happens  in  inguinal  hernia  ;  owing  probably  to  the 
rigidity  and  incompressibility  of  the  tendinous  and  aponeurotic  struc- 
tures through  which  tliis  rupture  protrudes.  It  is  often  difHcult  to  keep 
this  form  of  hernia  up  by  means  of  a  truss.  The  best  instrument  for 
this  purpose  is  the  mocmain  truss,  which  1  have  found  to  succeed  when 
all  others  have  failed.  When  the  hernia  is  irreducible,  it  should  be  sup- 
ported b}'  means  of  a  truss  with  a  concave  pad. 

When  a  femoral  rupture  is  strangulated,  reduction  should  be  eflTected 
either  b}'^  taxis  or  by  operation  as  speedily  as  possible,  gangrene  more 
rapidly  ensuing  in  this  than  in  any  other  form  of  hernia.  In  attempting 
the  taxis,  the  structures  in  the  groin  should  be  well  relaxed  by  flexing  the 
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thigh  n|)on  the  abdomen,  and  adducting  it,  Avhich  relaxes  the  margin  of 
the  saphenous  opening;  if  it  do  not  succeed  with  the  assistance  of  tlie 
means  recommended  at  p.  609,  Vol.  II.,  the  operation  should  be  prn- 
ceedpd  with  at  once.  The  operation  for  strangulated  femoral  hernia 
may  be  undertaken  earlier  and  with  a  better  prospect  of  success  than 
that  for  any  other  form  of  rupture;  this  is  owing  to  the  stricture  being 
so  commonly  seated  outside  the  sac,  that  the  operation  usually  admits 
of  being  completed  without  implicating  the  peritoneum.  The  advantage 
of  this  mode  of  procedure  in  femoral  hernia  has  been  fully  pointed  out 
by  A.  Key,  Luke,  and  Gay,  and  is  now  A'ery  generally  recognised  in 
practice.  Gay,  more  particidarly,  has  pointed  out  tliat  the  stricture 
may  comraonl3'  be  divided  without  opening  the  sac,  by  making  a  very 
limited  incision  on  the  inner  surface  of  the  neck  of  the  tumor;  and  he 
observes  that  the  operation  undertaken  in  this  manner  is  little  more  than 
the  taxis  with  the  addition  of  a  superficial  incision.  There  is,  however, 
this  important  difference  between  a  hernia  reduced  by  the  ordinary  sim- 
ple taxis  and  one  returned  by  Petit's  operation,  that  the  strangulation 
in  the  latter  case  has  lieen  far  tighter,  or  the  operation  would  not  have 
been  necessarj',  and  the  consequent  injury  to  the  protruded  parts  is  mucli 
more  severe. 

Tiie  stricture  in  femoral  hernia  is  often  found  to  be  occasioned  b}^  the 
pressure  of  the  crui'al  arch.  Lawrence  states  that  it  may  be  most  eti'ec- 
tuall}^  relieved  by  dividing  the  thin  ]iosterior  border  of  this  arch  near  the 
pubes.  Otlier  Surgeons  recommend  that  the  sharp  edge  of  Gimbernat's 
ligament  should  be  divided  ;  and  others  again  that  the  division  should 
be  made  at  the  junction  of  Gimbernat's  and  Poui)art's  ligaments — 
through  those  ligamentous  bands  which  were  first  described  by  Hey, 
under  the  term  of  the  "  femoral  ligament"  (1803),  though  subsequently 
(1814)  he  dropped  this  designation  (tliey  are  now  sometimes  called 
"  Hey's  ligament") — or  at  the  inner  edge  of  the  falciform  process  ;  and, 
indeed,  it  is  in  this  situation  that  both  Lawrence  and  Hey  direct  the  in- 
cision to  be  made.  In  operating  for  femoral  hernia,  I  have  certainly 
most  frequently  found  the  structure  still  to  continue  after  the  division  of 
these  ligamentous  strictures,  and  to  be  occasioned  by  fibrous  bands,  often 
very  distinct,  narrow,  and  glistening,  lying  across  the  neck  of  the  sac  in 
the  fascia  propria  of  the  hernia;  and  I  agree  with  the  opinion  expressed 
b}'  Sir  A.  Cooper,  that  the  neck  of  the  sheath  is  the  common  seat  of  stran- 
gulation in  femoral  hernia;  these  transverse  fibres,  which  sometimes 
appear  to  be  partiall^^  reticulated,  consisting  probably  of  a  condensation 
of  the  tendinous  fibres  that  are  normally  found  in  the  sheath  of  the  ves- 
sels. In  order  to  expose  them,  it  is  commonly  necessary  to  draw  the 
neck  of  the  sac  well  down,  when  they  will  be  seen  deeply  to  indent  and 
constrict  it. 

The  operation  "without  opening  the  sac  may  most  conve- 
niently be  performed  when  the  tumor  is  small,  by  making  an  incision 
by  transfixion  along  the  inner  side  of  its  neck,  and  then  dissecting 
through  the  superficial  structures  until  the  fascia  propria  is  brought  into 
view  and  carefully  opened,  and  the  sac  exposed.  The  point  of  the  finger 
should  then  be  carried  to  the  lower  side  of  this,  well  under  the  fascia 
propria.  The  finger-nail  or  flat  director  may  then  be  insinuated  under 
the  sharp  edge  of  Gimbernat's  ligament ;  which,  at  the  point  of  junction 
with  Poupart's,  may  be  divided  upwards  and  inwards  to  the  extent  of  a 
line  or  two  b}'  means  of  a  hernia-knife.  By  this  incision,  not  only  is  the 
tidge  of  Gimbernat's  and  Poupart's  ligaments  divided,  but  also  the  con- 
densed and  compressed  fascia  propria  lying  between  the   sac  and   the 
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inner  side  of  the  crural  arch.  The  reduction  may  now  he  attempted, 
and  often  effected:  should  any  obstacle  exist,  the  neck  of  the  sac  must 
he  well  drawn  down  and  exposed,  and  any  transverse  bands  situated 
upon  it  dissected  through  with  the  scalpel  and  forceps,  or  divided  on  a 
director.  These  bauds  lie  in  the  fascia  propria ;  and  when  they  are 
found,  it  is  usually  owing  to  the  Surgeon  not  having  exposeil  the  neck 
of  the  sac  sufficiently  before  passing  his  nail  or  director  under  the 
stricture.  It  is  owing  to  tlie  incision  being  confined  to  the  constriction 
occasioned  by  the  crural  arch  onl}^,  not  including,  as  it  ought  to  do,  the 
subjacent  condensed  fascia  propria;  a  point  of  very  great  practical  im- 
portance. Sometimes  this  condensed  and  constricting  portion  of  the 
fascia  propria  is  so  closely  incorporated  with  the  neck  of  the  sac,  that  it 
cannot  be  divided  without  opening  the  latter.  The  operation  performed 
in  this  w-ay,  without  opening  the  sac,  is  certainly'  a  ver}^  simple  pro- 
cedure ;  and  adds  little  if  anything — nothing  more,  in  fact,  than  a  simple 
incision  through  superficial  structures — to  the  danger  of  the  patient. 

If  it  be  thought  desirable  to  open  the  sac,  or  if  it  be  necessary  to 
do  so  in  consequence  of  its  incorporation  with  the  fascia  propria,  the 
operation  must  be  performed  in  a  different  manner,  the  parts  requiring 
to  be  rather  fully  exposed  ;  and  indeed,  if  the  tumor  be  of  an}'  con- 
siderable magnitude,  even  though  the  sac  be  not  opened,  it  will  be  better 
to  expose  the  part  somewlint  more  freely  in  the  way  to  be  described. 
An  incision  should  be  made  parallel  to  Poupart's  ligament,  by  pinching 
up  the  skin,  and  tlien   a  transverse  cut  from  the  centre  of  this  carried 

over  the  tumor  so  as  to  present  the  following  shape  :  the  dissec- 

tion must  then  be  carried  through  the  superficial  fascia,  when  the  septum 
crurale  or  fascia  propria  will  be  exposed  ;  in  some  cases,  especially  if 
the  hernia  be  a  large  one,  this  is  tliin,  and  requires  to  bo  carefully  slit 
up  on  a  director,  in  many  instances,  however,  it  is  so  dense,  laminated, 
and  changed  in  structure,  as  scarcely  to  be  recognised  for  what  it  is. 
It  not  unfrequently  happens  that,  after  the  supei'ficial  fascia  has  been 
divided,  an  oval,  smooth,  and  firm  body  is  exposed,  which  at  first  looks 
like  the  hernial  sac,  or  a  lump  of  omentum;  this  is  in  reality  the  fascia 
[)ropria,  thickened  by  the  long-continued  i>ressure  of  the  truss,  and  con- 
gested perhaps  by  the  attempts  at  reduction  ;  and  in  the  midst  of  it, 
the  sac  will  at  last  be  found,  after  the  dissection  has  been  carried  through 
several  layers  of  this  tissue.  In  it  cysts  containing  Moody  serum  may 
occasionally  be  found,  and  then  the  difficulty  in  the  recognition  of  the 
structures  is  greatly  increased.  Though  the  mobility  of  tliis  mass,  the 
facility  of  tracing  its  neck,  and  the  roundness  of  its  general  outline, 
often  cause  it  to  be  mistaken  for  sac  or  omentum,  it  may  be  distin- 
guished from  the  first  by  the  absence  of  the  characteristic  vessels  upon 
its  surface,  and  from  the  second  by  its  more  rounded,  solid  feel,  and 
uniform  appearance.  When  the  sac  has  been  reached,  it  must  be  very 
carefully  opened,  there  being  usually'  very  little  if  any  fluid  between  it 
and  its  contents;  the  finger-nail  must  then  be  passed  under  the  sharp 
edge  of  the  stricture,  which  should  be  divided  in  a  direction  upwards 
and  inwards.  The  reason  wh}'  this  line  of  incision  is  universally  chosen 
by  Surgeons  in  this  country  at  the  present  day,  is,  that  it  is  the  only 
direction  in  which  the  stricture  can  be  divided  without  risk  of  inflicting 
serious  injury  upon  neighboring  parts.  If  the  section  be  made  outwards, 
the  femoral  vein  will  be  in  danger;  if  upwards  and  outwards,  the  epi- 
gastric artery  ;  if  directly'  upwards,  the  spermatic  cord:  hence  the  only 
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direction  is  either  inwards,  or  upwards  and  inwards.  If  tlie  cut  be 
made  inwards,  the  sharp  edge  of  Gimberiiat's  ligament  alone  will  be 
divided,  and  the  crural  arch  not  sufficiently  liberated.  But  if  the  divi- 
sion be  made  upwards  and  inwards,  the  ilio-feraoral  ligament  will  be 
divided,  and  thus  the  tension  of  the  wliole  of  the  arch  lessened  ;  tlie  only 
danger  tliat  can  occur  from  the  division  of  the  stricture  in  this  direction 
is  the  very  remote  one  of  tlie  division  of  the  obturator  artery,  when  it 
takes  tlie  anomalous  course  round  the  inside  of  the  neck  of  the  sac. 
Guthrie  states  that  he  has  known  some  of  the  best  Surgeons  in  London 
to  lose  patients  by  haemorrhage  after  the  operation  for  iemoral  iicniia. 
This  accident,  however,  must  be  of  extremely-  rare  occurrence,  and  might 
in  a  great  measure  be  guarded  against  by  slightly  blunting  the  edge  of 
the  hernia-knife  before  dividing  the  stricture,  so  that  the  tense  filDrous 
bands  constituting  the  constriction  would  yield,  while  the  artery  would 
probably  escape,  being  pushed  before  the  blunted  edge.  I  have,  how- 
ever, more  than  once  seen  blood  well  up  rather  freely  on  the  division  of 
the  stricture;  but  it  has  ceased  spontaneously,  and  1  have  never  known 
it  to  give  any  trouble.  If  the  division  of  the  stricture  be  limited  to  a 
line  or  two,  there  will  be  but  little  danger  of  wounding  the  vessel,  even 
when  it  takes  the  abnormal  course. 

A  case  in  which  this  acrident  happened  is  recorded  b}^  A.  H.  Corley, 
of  the  Jervis  Street  Hospital,  in  Dublin.  The  bleeding  was  very  free, 
but  was  easily  controlled  by  i)assing  the  fore  finger  into  the  wound  and 
grasping  the  abdominal  wall  between  it  and  the  thumb.  A  curved 
needle  was  accordingly  passed  in  through  the  ring  and  out  immediately 
above  Poupart's  ligament,  and  a  twisted  suture  applied  round  it.  The 
haemorrhage  ceased,  and  did  not  recur.  The  patient  died  from  other 
causes,  and  the  j^ost  mortem  examination  showed  the  obturator  arising 
from  the  epigastric  and  cut  opposite  the  neck  of  the  sac.  The  two  ends 
had  retracted  one  inch  apart,  the  distal  having  gone  so  far  in  the  direc- 
tion of  the  obturator  foramen  that  any  attempt  to  reach  it  would  have 
been  out  of  the  question.  The  needle  was  found  to  have  passed  imme- 
diately in  front  of  the  proximal  end,  crossing  the  track  of  the  arteiy, 
but  not  actually  including  it  within  the  ligature :  yet  the  traction  so 
exerted  seems  to  have  been  enough  to  close  the  vessel,  as  it  was  oblite- 
rated b}'  a  clot.  The  distal  end  contained  no  clot.  From  this  case,  it 
is  evident  that  acui)ressure  is  the  most  hopeful  means  of  dealing  with 
such  an  accident,  but  it  can  only  be  applied  to  the  proximal  end.  In 
this  case  no  haemorrhage  occurred  from  the  distal  end,  but  the  patient 
was  much  exhausted,  and  lived  only  thirty  hours  after  the  operation. 

It  will  generally  be  found  that  the  intestine  contained  in  the  sac  of  a 
femoral  hernia  is  dark-colored  and  tightly  nipped;  it  requires  to  be 
treated  in  accordance  with  the  general  principles  that  guide  us  in  the 
management  of  hernia. 

UMBILICAL  HERNIA. 

By  Umbilical  Hernia  or  Exomphalus  is  meant  a  protrusion 
through  the  umbilical  aperture.    It  occurs  either  in  children  or  in  adults. 

Umbilical  Hernia  in  Children  is  sometimes  congenital ;  and,  when 
so,  it  has  happened  that  the  protrusion  has  been  included  in,  and  acci- 
dentally strangulated  by,  the  ligature  applied  to  the  umbilical  cord. 
More  frequently,  however,  it  occurs  shortly  after  birth,  in  consequence 
of  the  child  straining  or  crying.  In  these  cases  it  is  i-eadily  recognised 
by  a  smooth,  rounded,  and  tense  tumor,  starting  forwards  at  the  um- 
bilicus, readily  reducible  on  pressure. 
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The  Treatment  should  consist  in  keeping  the  tumor  reduced  by  the 
applieution  of  an  elastic  India-ruLber  belt,  with  an  air-pad  that  presses 
firmly  upon  the  aperture  ;  or,  should  such  a  contrivance  as  this  not  be 
at  hand,  the  reduction  may  readily  enough  be  effected  by  applying  over 
the  aperture  a  piece  of  soap-plaster  spread  on  amadou,  upon  which  a 
well-padded  slice  of  cork  may  be  tightly  strapped.  It  most  commonly 
Iiappens  that,  after  pressure  has  in  this  way  been  kept  up  for  some 
months,  a  radical  cure  results. 

Umbilical  Hernia  in  Adults  most  frequently  occurs  in  women, 
especial)}'  those  who  have  borne  many  children,  or  who  are  loaded  with 
internal  fat.  It  is  by  no  means  unlikely  that  a  tendency  to  this  disease 
is  often  established  in  childhood,  luit  does  not  become  develo[)ed  until 
the  abdominal  muscles  have  been  weakened  and  the  umbilical  aperture 
relaxed  by  the  pressure  of  the  gravid  uterus. 

Umbilical  rupture  generall}'  attains  a  considerable  bulk,  and  often 
acquires  an  enormous  size  ;  when  large,  it  is  commonly  irregular  or 
semilunar  in  shape,  sometimes  appearing  to  be  composed  of  several  dis- 
tinct tumors.  It  is  usually  partly  doughy  and  partly  tympanitic  to  the 
feel,  has  a  distinct  impulse  on  coughing,  and  is  readily  reducible  ;  not 
unfrcquentl}'  it  happens,  however,  that  a  portion  of  the  rupture  con- 
tinues irreducible,  owing  to  the  existence  of  adherent  omentum.  The 
coverings  of  an  umbilical  rupture  are  usually  extremely  thin,  consisting 
merely  of  the  peritoneum,  a  layer  of  condensed  fascia,  which  is  often 
perforated  at  several  points  by  circular  openings  through  which  the 
hernia  protrudes,  and  the  integuments  containing  the  umbilical  cicatrix, 
which  is  expanded  over  the  part.  The  sac  generally  contains  both  intes- 
tine and  omentum,  but  the  stomach  and  other  viscera  have  been  included 
in  it ;  and  Murray  has  recorded  a  case  in  which  tlie  gravid  uterus,  at  the 
eighth  month  of  pregnancy,  formed  the  contents  of  an  umbilical  hernia. 

Treatment. — The  treatment  consists,  if  the  hernia  be  reducible,  in 
wearing  a  properly  constructed  truss;  if  irreducible,  in  applying  a  hoi- 
low  cup-shaped  pad  supported  by  a  bandage  over  the  part.  It  not  un- 
frequently  happens  that,  in  consequence  of  an  indigestible  or  flatulent 
meal,  an  irreducible  umbilical  rupture  in  old  persons  becomes  obstructed, 
the  sj'mptoms  consisting  of  tension  of  the  protrusion,  with  nausea  and 
constipation.  In  tliese  cases,  much  discrimination  will  be  required  to 
avoid  con  rounding  this  passive  condition  of  the  tumor  with  acute 
strangulation  of  it.  This  may  be  done  by  attention  to  tlie  rules  laid 
down  (p.  607,  vol.  II.).  By  leeching,  fomentations,  calomel  and  opium, 
and  enemata,  relief  may  usually  be  afforded.  Should,  however,  the 
bowels  not  speedih'  act,  and  stercoraceous  vomiting  come  on,  the  tumor 
continuing  irreducible,  it  will  be  better  to  cut  down  upon  it,  and  treat  it 
as  a  strangulated  hernia,  dividing  adhesions,  and  reducing  the  swelling; 
for,  if  it  be  left  obstructed  and  unreduced,  the  whole  tumr)r  may  run  into 
a  state  of  gangrenous  inflamuiation,  and  then  operative  interference  will 
be  of  little  use.  In  such  circumstances  death  usually  results ;  but  I 
have  known  the  patient  to  survive  the  g:ingrene,  the  whole  of  a  coil  of 
intestine,  tlie  sac,  and  much  mesentery  and  omentum  sloughing  away, 
and  an  incurable  artificir.l  anus  resulting. 

When  an  umbilical  hernia  becomes  strangulated,  as  often  happens  in 
old  irreducible  tumors  of  this  description,  the  symptoms  are  not  usually 
very  acute  at  first;  but  no  time  should  be  lost  in  effecting  reduction,  if 
possible,  by  the  taxis,  as  tlie}^  speedily  assume  an  active  and  urgent 
character.  If  the  taxis  fail,  the  plan  that  I  have  usually  found  to  suc- 
ceed best  has  been  to  give  the  patient  three  doses  of  calomel  gr.  ij,  and 
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opium  gr.  j,  one  every  second  hour;  at  the  administration  of  the  second 
dose  to  apply  an  ice-bladder;  to  keep  this  on  for  four  hours;  and  tlien 
to  employ  the  taxis  again,  when  reduction  of  some  portion  of  the  swel- 
ling will  rarely  fail  to  occur.  Should  this  not  succeed,  the  operation 
must  be  proceeded  with  without  further  delay,  lest  gangrene  of  the  tumor 
set  in. 

Operation — The  parts  covering  an  umbilical  hernia  ai-e  usually  very 
thin  in  places,  so  that  mucli  caution  is  required  in  making  the  early  in- 
cisions. The  stricture  should,  if  possible,  be  divided  without  opening 
the  sac.  This  may  usually'  be  accomplished  by  drawing  the  tumor  well 
down,  and  then  making  an  incision  in  it  about  two  inches  in  length  over 
the  neck  at  its  upper  part  in  the  mesial  line.  If  the  tumor  overlap  here, 
it  may  be  more  convenient  to  make  the  incision  by  the  side  of  the  um- 
bilical cicatrix,  or  even  between  the  two  lobes  of  the  tumor;  but  as  a 
general  rule,  the  upper  part  is  the  best.  After  the  division  of  the  inte- 
gumental  structuies,  and  often  of  a  deep  layer  of  fat,  the  end  of  the 
nail  may  be  slipped  under  the  edge  of  the  sharp  circular  margin  through 
which  the  i^rotrusion  has  occurred,  and,  the  stricture  being  divided  away 
from  the  sac,  and  if  possible  in  the  mesial  line,  reduction  may  l)e  readily 
and  safely  accomplished.  Should  tiie  strangulation  not  l)e  tlius  relieved, 
the  sac  must  be  opened,  and  any  stricture  divided  from  within  But  the 
Surgeon  should  exhaust  every  means  before  he  opens  the  sac  of  an  um- 
bilical hernia,  especially  of  large  size,  the  patient,  I  believe,  I'arely 
recovering  wiien  this  is  done — much  less  frequently,  so  far  as  my  expe- 
rience goes,  tlian  in  other  forms  of  hernia.  Sometimes,  after  the  external 
division  of  the  stricture,  it  will  be  found  that  there  is  an  internal 
strangulation  in  the  hernia,  the  gut  having  slipped  through  an  aperture 
formed,  I  believe,  in  the  condensed  fascia  covering  the  sac  ;  if  sn,  the 
edge  of  this  sharply  defined  opening  may  require  division.  Sir  A.  Cooper 
mentions  an  umbilical  hernia  forming  two  tumors,  having  a  communica- 
tion between  them  ;  and  South  relates  a  case  in  which  the  tumor  resem- 
bled a  figure  of  8,  a  dense  areolar  band  binding  down  the  middle  of  the 
sac.  In  such  cases  as  these,  wiiich  are  by  no  means  uncommon,  central 
constriction  may  require  to  be  divided  as  wed  as  the  stricture  at  the 
neck  of  the  sac.  Adherent  omentum  had,  I  tiiink,  better  be  left  in  the 
sac  in  cases  of  umbilical  hernia ;  and  gangrenous  intestine  or  omentum 
must  be  treated  upon  general  i)rinciples.  It  is  not  often  that  strangula- 
tion of  an  umbilical  hernia  occurs  during  pregnancy  ;  but,  should  this 
happen,  the  operation  must  be  performed  as  usual ;  that  condition  does 
not  complicate  the  case  much,  and  instances  are  recorded  by  Sir  A. 
Cooper,  Lawrence,  and  others,  of  its  successful  performance  at  this 
period.  After  the  division  of  the  strictures  and  tlie  reduction  of  parts, 
a  large  and  very  thick  compress  must  be  laid  over  the  loose  folds  of 
integument  in  the  site  of  the  hernia,  and  be  retained  in  position  by  a 
broad  and  firmly  applied  flannel  roller. 

VENTRAL  HERNIA. 

By  Ventral  Herniae  are  meant  those  protrusions  of  the  intestine 
that  occur  through  any  part  of  the  abdominal  wall,  except  the  iuguinal, 
the  femoral,  or  the  umbilical  apertures;  they  most  commonly  occur  in 
the  mid-line  between  the  recti  muscles,  tlie  linea  alba  appearing  to  have 
given  way  in  this  situation  during  parturition;  and  here  they  may  attain 
an  immense  size.  A  case  was  once  sent  to  me  from  the  country,  in  which 
there  was  a  long  triangular  gap  through  the  upper  part  of  the  abdominal 
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wall,  extending  from  the  umbilicus  to  the  ensiform  cartilage,  through 
which  a  protrusion  had  taken  place  that  was  nearly  as  large  as  an  adult's 
head.  These  ruptures  have  also  been  met  with  in  the  linese  semihuiares, 
and  in  tiie  hypochondriac  and  iliac  regions;  and  Cloquet  describes  a  case 
occurring  in  the  lumbar  region.  When  these  hernise  happen  in  the  vicinity 
of  the  stomach,  they  are  apt  to  occasion  dyspeptic  symptoms  and  much 
gastric  irritation  ;  but  Lawrence  is  doubtless  right  in  thinking  that  these 
symptoms  do  not  arise  from  the  implication  of  the  stomach,  but  simply 
from  irritation  of  it.  These  different  protrusions  have  occasionally  been 
met  with  as  tlie  result  of  injuries,  by  which  the  anterior  abdominal  wall 
has  been  lacerated;  indeed  they  seldom,  if  ever,  take  place  below  the 
umbilicus,  unless  arising  from  a  directly  traumatic  cause. 

Treatment. — The  treatment  of  ventral  hernia  must  consist  in  support- 
ing the  tumor  by  means  of  a  broad  belt  and  properly  constructed  pad. 
Should  it  become  strangulated,  which  I  believe  vQvy  rarely  happens, 
owing  to  the  width  of  the  neck  of  the  sac,  the  operation  must  be  per- 
formed in  the  same  way  as  for  umbilical  rupture,  care  being  taken  to 
divide  cautiously  the  integuments,  any  aponeurotic  investments,  and  the 
peritoneal  sac  if  necessary;  the  stricture  should  always  be  divided  up- 
wards in  the  mesial  line. 

A  rare  kind  of  ventral  rupture  has  been  described  by  Guthrie  and  the 
German  Surgeons,  in  which  tlie  abdominal  wall  has  been  absorbed  or 
yielded  to  a  considerable  extent,  forming  a  broad  and  expanded  tumor, 
without  any  distinct  neck  or  pedicle.  Sometimes  this  tumor  may  attain 
an  immense  size,  sti-etching  perhaps  down  to  the  knees,  and  containing 
even  the  gravid  uterus. 

PELVIC    HERNIA, 

Obturator  Hernia. — This  rare  form  of  hernia, in  which  the  protrusion 
of  intestine  takes  place  through  the  thyroid  foramen,  was  first  noticed 
by  Garengeot,  in  the  early  part  of  the  eighteenth  century  ;  and,  since 
that  time,  about  sevent}'  cases  have  been  recorded.  Its  existence  has 
rarely  been  ascertained  till  after  death  ;  in  fact,  Lawrence  seems  to  doubt 
the  possibility  of  the  recognition  of  the  complaint  during  life,  in  conse- 
C[nence  of  the  small  size  which  the  tumor  attains,  and  its  being  covered 
in  and  compressed  under  the  pectineus  muscle.  But  several  cases  are 
on  record  in  which  it  was  recognised  during  life.  It  generally  occurs  in 
persons  above  the  age  of  fifty  ;  in  consequence,  according  to  Gurlt,  of  the 
participation  by  the  muscular  structures  passing  through  the  thyroid 
foramen  in  the  general  wasting  of  tissue  which  occurs  at  that  time  of  life. 

Symptomii. — In  obturator  hernia,  the  intestine  descends  through  the 
thyroid  foramen;  the  neck  of  the  sac  thus  lies  behind  the  horizontal 
ramus  of  the  pubes.  The  s3Mnptoms  have  in  some  cases  sufficiently  re- 
sembled those  of  strangulated  femoral  hernia  to  lead  able  Surgeons  to 
suppose  they  had  to  deal  with  the  latter  affection.  In  addition,  however, 
to  the  ordinary  symptoms  of  strangulation,  there  are  two  special  signs 
which  may  lead  to  the  suspicion  of  the  existence  of  this  hernia,  if  not  to 
its  positive  diagnosis.  The  first  of  these  is  a  slight  fulness  and  hardness 
in  the  upper  i)art  of  the  thigh  to  the  inner  side  of  the  femoral  vessels, 
often  very  indistinct,  yet  giving  to  the  surface  of  the  limb  a  different 
outline  from  that  which  is  observed  on  the  other  side.  The  other  is,  pain 
extending  down  the  inner  side  of  the  thigli  towards  the  knee;  or  even, 
as  in  a  case  referred  to  by  Birkett,  as  far  as  the  great  toe.  This  pain 
has  been  noticed  in  a  large  number  of  the  recorded  cases,  and  is  due  to 
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tlie  pressure  of  the  hernia  on  the  obturator  nerve:  it  ma\'  also  be  in- 
cieased  1)}^  pressure  with  the  hand  at  the  thyroid  foramen.  It  does  not 
extend  to  the  testis  ;  but  it  ina^'^,  as  happened  in  a  case  which  I  have  seen, 
affect  the  thigh  to  such  an  extent  that  the  patient,  to  relieve  it,  flexes  the 
limb  on  the  abdomen.  Roser  has  recommended,  as  a  means  of  diagnosis, 
an  examination  of  the  interior  of  the  pelvis,  per  rectum  in  the  male,  and 
per'  vagiuain  in  the  female.  Most  reliance,  however,  is  to  be  placed  on 
the  symptoms  which  I  have  described. 

Treatment. — The  taxis  has  been  employed  in  a  few  cases.  In  one  in- 
stance, Roser  reduced  an  obturator  hernia  in  this  way,  the  patient  sur- 
viving; but,  in  another  case  under  his  care,  deatli  took  place,  a  portion 
of  tlie  walls  of  the  intestine  remjuning  sti*angulated.  Werner  was  suc- 
cessful in  an  instance  in  which,  in  addition  to  applying  pressure  externally, 
he  introduced  his  hand  into  the  vagina,  and  employed  traction  backwards 
and  upwards.  Welsch  of  Herrenberg  reduced  an  obturator  herni:i  by 
external  pressure;  the  patient  was  apparently  doing  well,  when,  in  a  few 
daj^s,  an  abscess  appeared  at  the  site  of  the  hernia,  and  he  died  in  seven 
weeks.  At  the  post  mortem  examination,  the  end  of  the  vertniforra  ap- 
pendix was  found  projecting  through  the  thyroid  foramen,  with  its  tip 
laid  open  by  the  suppurative  process. 

In  ten  cases,  an  operation  has  been  performed,  followed  in  three  cases 
by  recovery,  and  in  seven  by  death.  The  recoveries  occurred  in  the 
practice  of  Obre,  Bransby  Cooper,  and  Lorinser  of  Vienna;  and  the 
deaths  in  cases  operated  on  by  Heath  of  Newcastle-on-Tyne,  Nuttal  of 
Leicester,  Heiberg  and  Zahrtmann,  Arntz  of  Ringkjol)ing,  Uhich  and 
Wilms  of  Berlin  (two  cases).  In  Obre's  case,  tlie  patient  was  seized 
with  s3'mptoms  of  strangulation,  but  no  tumor  could  be  detected  in  any 
of  the  ordinary  seats  of  hernia.  "  On  uncovering  the  iii)per  part  of  both 
thighs  at  the  same  time,  the  eye  detected  a  slight  degree  of  fulness  in 
Scarpa's  triangle  on  the  right  side ;  tliis  triangle  of  the  opposite  limb 
was  well  marked  with  a  hollow,  or  depression  passing  down  its  centre, 
but  this  was  lost  on  the  affected  side,  and  tlie  whole  contour  of  this  part 
of  the  limb  vvas  visibly  fuller  th'an  that  of  the  corresponding  one.  There 
was  no  tumor  or  circumscribed  swelling;  but,  on  standing  over  the  pa- 
tient, and  using  firm  pressure  with  the  ends  of  the  fingers  over  the  neigh- 
borhood of  the  femoral  artery,  and  a  little  below  the  sapiienous  opening, 
a  distinct  hardness  could  be  felt  (slight  in  its  extent),  giving  an  impres- 
sion as  if  the  sheaths  of  the  vessels  were  being  pressed  on."  Taking  the 
dangerous  state  of  the  patient  into  consideration,  Obre  acted  in  accord- 
ance with  the  best  rules  of  surgery  ;  and,  thinking  that  there  might  be  a 
hernia  deeply  strangulated  in  the  femoral  canal,  he  made  an  incision 
downwards  in  the  situation,  but  was  disappointed  on  finding,  when  the 
saphenous  opening  was  exposed,  that  there  was  no  intestine  cqnfined 
there.  As,  however,  a  hardened  structure  could  be  deepl}''  felt  at  the 
inner  border  of  the  opening,  the  fascia  lata  was  exposed,  and  the  pec- 
tineus  muscle  divided  to  the  extent  of  about  two  inches,  when  a  hernial 
sac  of  about  the  size  of  a  pigeon's  egg,  and  containing  intestine,  came 
into  vievv.  In  lliis  operation  the  saphena  vein  gave  some  trouble,  lying 
in  tiie  course  of  the  incision.  The  sac  having  been  laid  open,  the  stric- 
ture was  divided  upwards,  during  which  part  of  the  procedure  the  vein 
was  accidentally  cut,  and  required  ligature;  no  other  vessel  was  tied. 
The  operation,  which  reflects  the  greatest  ciedit  on  Obre's  diagnostic 
skill  and  dexterity,  was  perfectly  successful,  the  patient  making  an  ex- 
cellent recovery.     In  Bransby  Cooper's  case,  the  patient,  a  woman  aged 
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forty-nine,  recovered  from  the  operation,  but  died  of  bronchitis  before 
leaving  the  hospital.  In  Lorinser's  case,  the  existence  of  the  tumor  was 
detected  by  vaginal  examination.  On  cutting  down  on  the  hernia  (on 
the  eleventh  day  of  the  symptoms)  the  intestine  was  found  gangrenous. 
A  faecal  fistula  resulted,  but  subsequently  closed  ;  and  the  patient  sur- 
vived eleven  months,  dying  at  last  of  tuberculosis. 

Considering  the  results  which  have  followed  the  operation  for  obtu- 
rator hernia,  I  think  that  when,  in  addition  to  the  ordinary  signs  of 
strangulation,  there  are  also  present  the  altered  contour  of  the  limb 
(perhaps  even  distinct  local  swelling)  and  the  pain  which  have  been 
above  described,  these  symptoms  not  only  justify,  but  demand,  that  an 
exploratory  incision  be  made  through  the  structures  overlying  the  obtu- 
rator foramen  so  as  to  examine  it.  If  a  hernia  be  found  there,  it  must 
be  dealt  with  by  the  general  rules  already  laid  down,  according  to  the 
state  of  the  intestine. 

Besides  the  obturator,  various  other  pelvic  hernise  may  take  place,  as 
into  the  perinseum,  the  vagina,  or  through  the  sciatic  notch.  These 
various  forms  of  rupture  are  of  extreme  rarity,  and  present  many  diffi- 
culties in  their  diagnosis. 

Perineal  Hernia  commonly  occurs  in  the  middle  line,  between  the 
rectum  and  the  bladder  in  men,  or  the  rectum  and  vagina  in  women  ; 
but  sometimes  the  protrusion  lias  been  known  to  take  place  bj'  the  side 
of  the  anus,  or  even  in  front  of  lliis.  Of  these  various  forms  of  rupture, 
many  instances  have  been  collected  by  Lawrence  from  different  writers. 
The  Treatment  of  such  a  hernia  would  consist  in  supporting  the  protru- 
sion by  means  of  a  pad  and  bandage;  as  the  moutli  of  the  sac  is  very 
large,  strangulation  is  not  probable. 

Vaginal  Hernia  has  occasionally  been  met  witli ;  the  tumor  pro- 
truding through  the  posterior  or  upper  wall  of  the  vagina,  and  present- 
ing the  ordinar^^  characters  of  this  disease,  such  as  impulse  on  coughing 
and  reducibility.  It  may  most  conveniently  be  kept  up  by  means  of  a 
sponge  pessary. 

Pudendal  Hernia  has  been  described  by  Sir  A.  Cooper  as  very  closely 
resembling  vaginal  rupture.  The  situation  of  the  tumor  may  cause  it  to 
be  mistaken  for  an  inguinal  hernia  ;  but  from  this  it  may  be  recognised 
by  the  upper  part  of  the  labium  and  the  ring  being  completely  free,  whilst 
a  tumor  presenting  the  ordinary  characters  of  a  rupture  is  situated  in 
the  lower  part  of  the  labium,  and  forms  a  prominence  along  the  side  of 
the  vagina. 

Sciatic  Hernia. — This  rare  form  of  hernia  has  been  described  by  Sir 
A.  Cooper  as  passing  through  the  sciatic  notch,  where  it  lies  between  the 
lower  border  of  the  pyriform  muscle  and  the  spine  of  the  ischium.  It 
lies  in  close  relation  with  the  sciatic  nerve,  and  with  the  internal  iliac 
vessels.  In  the  case  related  by  Cooper,  the  obturator  artery  passed 
above,  and  the  vein  below  the  neck  of  the  sac.  From  the  depth  at  which 
such  a  hernia  would  he  seated,  and  its  small  size,  it  would  probably 
escape  observation  during  life;  but,  if  detected,  it  might  readily  be  re- 
tained by  means  of  proper  bandages  and  a  pad.  Should  operation  ever 
be  required,  the  deep  incisions  must  be  carefully  conducted,  on  account 
of  the  great  importance  of  the  parts  surrounding  the  sac. 
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DIAPHRAGMATIC  HERNIA. 

Congenital  defect  of  the  Diaphragm  is  occasionally  met  with.' 
It  has  consisted,  in  most  of  the  recorded  cases,  of  an  aperture  in  this 
membrane,  varying  in  size  from  an  inch  in  diameter  upwards  ;  and  even, 
in  some  rare  instances,  of  an  entire  absence  of  one  or  both  wings  of  the 
diaphragm.  Through  these  openings,  the  contents  of  the  abdomen  have 
been  protruded  ;  the  stomach  and  small  intestines  being  most  frequently 
displaced,  and  the  spleen  and  liver  having  been  found,  in  the  chest  in  a 
tolerably  large  proportion  of  the  cases.  The  hernia  has  been  mostly  ob- 
served in  children  at  or  soon  after  birth;  but  in  several  instances  the 
subjects  have  lived  to  adult  age,  the  hernia  at  last  apparently  taking 
place  accidentally.  In  some  of  these  latter  cases,  however,  it  may  bo  a 
question  whether  the  opening  in  tlie  diaphragm  was  not  the  result  of  an 
accident,  perhaps  some  time  antecedent  to  the  occurrence  of  the  hernia. 
The  opening  has  generally  been  found  in  the  left  side;  sometimes,  how- 
ever, on  the  right. 

Diaphragmatic  hernia  is  sometimes  obviously  of  traumatic  origin, 
being  the  result  of  a  vvound  or  laceration  of  the  diaphragm.  It  usually 
attains  a  large  size,  and  commonly  contains  the  stomach  or  the  trans- 
verse colon  with  a  portion  of  the  omentum,  which  forms  a  tumor  in  the 
thoracic  cavity,  encroaching  upon  the  lungs,  and  pushing  the  heart  to 
one  side.  The  hernia  is  not  enclosed  in  a  peritoneal  sac,  but  has  been 
found  partially  enveloped  by  tlje  pleura.  It  occurs  generally  on  the  left 
side  of  the  chest,  but  cases  have  lieen  recorded  by  Percy  and  others 
where  the  injury  of  the  diaphragm  was  on  the  right  side.  The  following 
case  affords  a  very  good  instance  of  this  rare  affection. 

A  man,  seventy-four  years  of  age,  was  admitted  into  University  Col- 
lege Hospital.  About  twelve  months  before,  he  fell  into  an  area  about 
ten  feet  deep;  he  believed  that  he  injured  his  chest  and  head,  as  from 
that  time  he  had  suffered  much  from  shortness  of  breath  and  occasional 
sensation  of  suffocation,  had  a  hacking  cough,  and  could  not  lie  down 
without  feeling  some  difficulty  in  breathing.  At  the  time  of  the  acci- 
dent, he  coughed  up  about  three  spoonfuls  of  blood.  Ever  since  the  ac- 
cident, he  suffered  much  from  dyspeptic  symptoms  and  constipation, 
though  before  he  met  with  the  injury  he  had  experienced  no  inconveni- 
ence in  this  respect.  About  a  month  before  admission,  the  difficulty  in 
breathing  increased  ;  and  four  days  before  he  came  to  the  hospital,  vio- 
lent pain  in  the  abdomen  came  on,  and  his  bowels  ceased  to  act,  although 
he  took  a  variety  of  aperient  medicines,  and  had  enemata  containing 
croton  oil.  On  admission,  the  abdomen  was  much  distended,  tense,  and 
tympanitic,  with  pain  around  the  umbilicus;  the  tongue  was  coated  with 
whitish-brown,  moist  fur ;  the  pulse  was  small,  quick,  and  somewhat  re- 
sisting; there  was  nausea,  but  no  vomiting.  The  skin  was  cool,  and  the 
countenance  anxious  ;  the  bowels  had  not  acted  for  seven  days,  but  he  had 
frequent  desire  to  go  to  stool.  He  was  ordered  an  aperient  draught  every 
third  hour.  As  this  had  no  effect,  he  was  directed  to  take  calomel  and 
elaterium  pills,  and  to  have  turpentine  enemata,  which  afforded  him  some 
relief,  though  they  brought  away  no  faeces.  The  patient  became  more 
restless,  the  skin  cold  and  flabby,  the  countenance  more  anxious,  the 
breathing  shorter,  and  the  abdomen  more  tympanitic,  and  he  died  two 
days  after  admission,  and  nine  from  the  commencement  of  the  obstruction. 

'  A  most  complete  and  interesting  account  of  Congenital  Diaphragmatic  Hernia 
was  published  by  Dr.  Thomas  Balfour  in  the  Edinburgh  Medical  Journal,  for  April, 
1869. 
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Examinniion  of  the  Body  tioenty-four  hours  after  death.— The  abdo- 
men was  distendecl  and  tympanitic,  and  tlie  peritoneal  sac  contained 
about  six  ounces  of  fluid,  with  here  and  there  patches  of  recently  effused 
lymph.  The  small  intestines  were  not  distended  :  the  large  were  greatly 
distended  with  flatus,  the  caecum 
extending  into  the  cavity  of  tlie 
pelvis ;  the  ascending  and  the  trans- 
verse colon  were  much  distended, 
and  it  was  found  that  a  large  loop 
of  the  transverse  and  of  the  de- 
scending colon  had  passed  through 
an  opening  in  tlie  cordiform  tendon 
of  the  diaphragm  into  the  pleural 
sac,  and  was  there  strangulated 
(Fig.  689).  The  colon  below  the 
stricture  was  contracted,  and  en- 
tirely empt3\  On  opening  the  tho- 
rax, the  loop  of  intestine,  fourteen 
inches  in  length,  of  a  pale  slate- 
color,  and  distended  with  gas,  was 
found  in  tlie  left  pleural  sac.  It 
reached  as  high  as  the  fifth  rib, 
touched  the  pericardium,  and  was 
overlapped  by  the  free  margin  of 
the  left  lung.  Where  strangulated,  it  was  of  a  darker  color  than  else- 
where. The  opening  in  ihe  diaphragm,  through  which  it  had  passed, 
admitted  little  more  than  the  point  of  the  forefinger,  and  had  a  thin  ten- 
dinous margin.  The  tenth  and  eleventh  ribs,  on  the  left  side,  were 
found  to  have  been  fractured  ;  the  latter  was  united  by  osseous  matter, 
but  the  tenth  rib,  at  the  seat  of  fracture,  had  formed  a  false  joint.  Con- 
nected with  this  and  with  the  intercostal  space  below  it,  was  a  firm  adhe- 
sion about  an  inch  broad,  and  an  inch  and  a  half  long,  united  by  its  other 
extremity  in  the  protruded  meso-colon  and  the  diaphragm.  The  pro- 
truded meso-colon  was  firmly  adherent  to  the  upi)er  surface  of  the  dia- 
phragm, close  to  the  opening  in  it.  The  lungs  were  tolerably  healthy. 
The  right  pleura  contained  three  ounces,  and  the  left  eight  ounces  of  serum. 


Fig.  6S9. — Diaphragmatic  Heraia  of  Colon, 


CHAPTER    LXIV. 


INTESTINAL  OBSTRUCTION. 


Intestinal  Obstructions  may  be  of  two  distinct  kinds,  tlie  Acute 
and  the  Chronic.  These  must  not  be  confounded  with  one  another,  as 
they  are  usually  dependent  not  only  upon  very  different  conditions,  but 
requii'e  different  lines  of  treatment  to  be  adopted  for  their  relief. 

Acute  Intestinal  Obstruction. — This  condition  may  arise  from  five 
different  causes.  1.  It  most  commonly  occurs  by  the  formation  of  an 
internal  hernia,  which  becomes  suddenly  strangulated,  a  portion  of  gut 
slipping  thi'ough  an  aperture  in  the  mesentery  or  omentum  (Fig.  690), 
or  becoming  constricted  by  bands,  adhesions,  or  diverticula,  stretching 
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Fig.  690. — Intestinal  Obstruction  from  Internal 
Hernia. 


across  from  one  side  of  the 
abdomen  to  the  other.  2.  It 
may  occur  from  invagination  or 
intussusception,  the  upper  por- 
tion of  the  intestine  slipping 
into  and  being  constricted  by 
the  lower.  3.  It  may  be  pro- 
duced by  a  portion  of  gut  be- 
coming twisted  upon  itself,  and 
thus  forming  a  volvulus,  owing 
to  the  mesentery  or  meso-colon 
l)eing  unusually  long, and  allow- 
ing a  half  twist  to  take  place,  in 
consequence  of  which  complete 
obstruction  occurs.  4.  In  other 
instances,  symptoms  of  acute 
obstruction  may  arise  in  conse- 
quence of  a  malignant  stricture  gradually  closing,  aiid  then  at  last  be- 
coming suddenly  occluded.  5.  Severe  and  even  fatal  intestinal  obstruc- 
tion may  occur  simply  from  a  spasmodic  contraction  of  the  intestine,  or 
as  the  result  of  inflammatory  affections  of  the  abdomen,  without  the 
existence  of  any  mechanical  lesion. 

Symptoms. — The  symptoms  of  acute  intestinal  obstruction,  more  espe- 
cially when  arising  from  a  mechanical  cause,  such  as  the  formation  of  an 
internal  hernia,  or  volvulus,  are  always  cliaracterised  by  very  marked 
vital  depression.  There  is  consti|)ation  from  the  very  first ;  but  this 
symptom  is  not  the  most  prominent  one,  and  those  that  result  are  evi- 
dently, as  in  an  ordinary  case  of  strangulated  iiernia,  the  consequence 
of  the  injury  inflicted  upon  the  intestine,  rather  than  of  the  mere  me- 
chanical obstacle  to  the  onward  passage  of  the  faeces.  At  the  moment 
of  the  occurrence  of  the  strangulation,  tlie  patient  is  usually  seized  with 
a  sudden  feeling  of  something  wrong  having  taken  place  in  the  abdomen  ; 
or  he  is  struck  with  intense  pain  at  one  point.  There  may  be  sudden 
syncope,  though  most  usually  the  depression  of  vital  power  does  not 
amount  to  this.  Vomiting  speedily  occurs;  at  first  of  the  contents  of 
the  stomach,  but  after  a  time  of  stercoraceous  matter ;  sometimes  it  as- 
sumes this  form  almost  from  the  very  first.  The  abdomen  becomes 
swollen  and  tender,  the  intestines  being  blown  up  with  flatus,  giving  rise 
to  immense  tympanitic  distension,  rolling  over  one  another,  and  occa- 
sioning loud  rumbling  and  gurgling  noises.  If  the  abdominal  walls  be 
thin,  the  rolling  of  the  intestines  may  be  distinctly  felt,  and  in  many 
cases  seen,  through  them  :  and  may  sometimes  be  observed  to  be  con- 
tinued up  to  one  spot,  where  it  ceases.  At  this  point  an  intumescence 
may  sometimes  be  indistinctly  felt  corresponding  to  the  seat  of  strangula- 
tion. If  relief  be  not  afforded,  the  sufferings  of  the  patient  become  very 
severe,  and  his  mental  distress  agonising;  the  vomiting,  perhaps,  becomes 
less  frequent,  but  the  vital  depression  increases,  and  at  last  death  results, 
usually  about  the  sixth  to  the  tenth  day,  though  sometimes  sooner,  from 
exhaustion,  peritonitis,  and  gangrene  conjoined,  the  mind  being  clear  to 
the  last,  and  the  patient's  attention  being  intently  and  distressingly 
riveted  upon  the  possibility  or  not  of  getting  relief  from  the  bowels. 

Chronic  Intestinal  Obstruction. — This  usually  arises  from  one  of 
three  causes;  viz.,  1,  the  gradual  obliteration  of  some  portion  of  the 
colon,  in  consequence  of  the  malignant  degeneration  of  its  walls ;  2,  the 
compression  of  the  gut  by  a  tumor  growing  near  it ;  or,  3,  the  obstruction 
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of  its  cavity  by  the  accumulation  of  large  masses  of  hardened  feculent 
matters. 

The  Symptoms,  in  the  earlier  stages  of  these  cases,  are  commonly  those 
that  will  be  described  as  indicating  stricture  of  the  large  intestine;  but, 
when  once  complete  obstruction  has  come  on,  the  constipation  becomes 
the  most  prominent  sj'mptom.  In  some  instances,  this  will  occur  without 
an}'  antecedent  leading  to  the  supposition  of  the  existence  of  stricture. 
There  mciy  be  comparative!}'  little  constitutional  disturbance  at  first,  but 
the  bowels  cannot  be  made  to  act,  and  any  attempt  at  forcing  tlieir  ope- 
ration by  the  administration  of  purgatives  gives  rise  to  sickness  and 
much  distress.  During  the  progress  of  the  attack,  eructations,  retchings, 
and  even  vomiting,  are  of  frequent  occurrence,  but  it  seldom  happens 
that  this  is  stercorace(nis  till  the  ver3dast ;  there  maybe  much  tympanites, 
with  rumbling  and  gurgling  of  the  intestines,  but  most  frequently  the 
abdomen  fills  slowly  and  gradually,  and  these  symptoms  do  not  occur 
until  after  some  days  have  elapsed.  The  distress  of  the  patient  does  not 
depend  so  much  on  the  length  of  time  that  the  obstruction  has  existed, 
as  on  the  amount  of  tympanitic  distension  of  the  abdomen.  The  greater 
this  is,  the  more  urgent  will  be  the  sym[jtoms.  lu  many  instances,  life 
is  prolonged  for  several  weeks,  for  five  or  six,  even  after  complete  ob- 
struction has  set  in;  and  in  some  cases  a  recovery  may  take  place,  even 
though  a  very  considerable  time  have  elapsed  from  the  occurrence  of  the 
obstruction.  In  the  case  of  a  lady  whom  I  attended  many  3^ears  ago 
with  Mr.  Powell,  recovery  took  place,  although  there  had  been  complete 
obstruction  for  upwards  of  five  weeks  ;  and  I  have  seen  other  cases  re- 
cover in  which  from  forty  to  f<)rty-five  days  had  elapsed  before  the 
obstruction  was  relieved. 

Diagnosis. — I.  The  diagnosis  of  the  causes  of  the  obstruction  is  of 
great  importance;  attention  as  to  whether  it  assumes  the  acute  or  the 
chronic  form,  will  throw  some  light  upon  the  conditions  that  occasion 
it.  It  is  often  difllicult  to  determine  whether  the  obstruction  is  mechani- 
cal, or  whether  it  depends  u[)on  a  spasmodic  or  inflammatory  affection 
of  the  intestine.  The  practice  to  be  adopted  in  any  particular  case  must 
at  last  be  determined  by  a  history  of  the  symptoms,  by  a  careful  explo- 
ration of  the  abdomen  and  rectum,  and  by  the  light  that  can  thus  be 
thrown  upon  the  question,  as  to  whether  the  obstruction  be  dependent 
on  causes  that  are  removable  or  not  by  medical  means.  In  many  in- 
stances, the  history  of  the  case,  the  assemblage  of  strongly  marked 
symptoms,  and  the  result  of  abdominal  and  rectal  exi)loi-ation,  enable 
the  Surgeon  to  determine,  without  much  difiicully,  that  the  obstruction 
is  dependent  on  causes  that  are  not  removable  by  any  means  short  of 
operative  interference.  But,  in  other  cases,  no  means  that  we  possess 
enable  us  to  arrive  at  a  correct  or  even  an  approximate  diagnosis.  Cases 
are  recorded  that  have  ended  fatally  from  obstruction  in  forty-eight 
hours,  without  sickness,  fixed  pain  in  the  abdomen,  or  t3nnpanites. 
These,  however,  are  certainly  exceptional,  and  do  not  l»ear  upon  the 
question  as  to  the  propriety  of  performing  gastr^tomy  in  those  instances 
in  which  it  can  be  satisfactorily  determined  thatli  mechanical  obstacle, 
not  removable  b}^  medical  means,  exists.  That  the  diagnosis  may  so  far 
be  effected  with  tolerable  certainty  is  evident,  from  the  fact  that,  in  all 
those  cases  of  gastrotom}'  which  have  l^een  of  late  years  practised  in 
this  country,  mechanical  obstruction,  irremovable  hy  any  but  operative 
interference,  had  been  diagnosed  and  was  found. 

The  Symptoms  that  will  chiefly  engage  the  Surgeon's  attention  are — 
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1,  the  Duration  of  the  Constipation  ;  2,  the  Occurrence  of  fixed  Local 
Pain  in  the  Abdomen  ;  and  3,  the  Character  of  the  Vomited  Matters. 

1.  The  Duration  of  the  Constipation  does  not  necessarily  throw 
much  light  upon  the  cause.  Indeed,  if  patients  he  naturally  costive, 
constipation  may  last  for  a  considerable  number  of  days,  or  even  weeks, 
without  i)roducing  any  very  serious  consequences.  Most  practitioners 
must  have  seen  cases  in  which  constipation  has  continued  for  three  or 
four  weeks,  without  destrojang  the  patient.  Johnson  mentions  a  case, 
in  Which  it  lasted  during  forty-five  days.  In  these  cases,  however,  con- 
stipation has  usually  come  on  gradually,  being,  as  it  were,  an  aggrava- 
tion of  the  patient's  natural  condition.  It  is  tlie  character  rather  than 
the  mere  duration  of  the  constipation  that  is  important.  The  sudden 
occurrence  of  irremovable  obstruction,  both  of  flatus  and  fseces,  in  per- 
sons otherwise  regular  in  their  bowels,  and  the  sense  of  its  dependence 
on  a  fixed  cause,  are  points  of  importance,  as  tending  to  show  that  it 
arises  from  an  acute  mechanical  condition.  In  acute  internal  strangula- 
tion, the  constipation  is  always  sudden,  and  is  accompanied  or  speedily 
followed  b}^  other  symptoms  indicating  obstruction. 

2.  The  Occurrence  of  Fixed  Pain  is  common  to  many  conditions 
of  the  abdomen;  though,  when  taken  in  conjunction  with  the  sudden 
supervention  of  obstruction  to  the  course  of  the  fjeces,  with  more  or 
less  tumefaction  corresponding  to  the  seat  of  pain,  and  more  especially 
with  the  next  symptom  to  which  I  shall  advert,  it  is  not  without  much 
value  in  the  diagnosis. 

3.  Character  of  the  Vomiting Even  when  the  obstruction  is 

not  dependent  on  complete  mechanical  occlusion  of  the  bowel,  there  may 
be  incessant  vomiting,  and  the  stomach  may  reject  its  contents  as  often 
as  anything  is  introduced  into  it  ;  but  the  vomiting  will  not  be  feculent 
in  the  majority  of  cases,  however  obstinate  the  constipation  may  be,  and 
however  long  it  may  last.  If,  however,  there  be  complete  mechanical 
occlusion,  feculent  vomiting  most  commonly  sets  in  earlj^,  frequently  by 
the  third  day,  or  even  sooner;  and  will  continue  until  the  cause  of  oc- 
clusion be  removed.  The  vomiting,  however,  is  not  continuous,  but  will 
usually  occur  only  after  food  has  Ibeen  taken  into  the  stomach.  It  is 
true  that  feculent  vomiting  is  not  sufficient  by  itself  to  determine  the 
diagnosis ;  and  that  it  may  occur  in  cases  of  pure  spasmodic  ileus,  in 
which,  the  obstruction  is  removable  by  medical  means.  Of  this  I  have 
seen  several  instances, — the  feculent  vomiting  being  very  persistent,  and 
the  patient  presenting  all  the  other  symptoms  that  are  usually  considered 
to  be  dependent  on  internal  strangulation ;  but  eventually  recovering 
under  the  use  of  opium,  and  other  medical  means  directed  to  the  relief 
of  spasm,  without  the  necessity  of  operative  interference.  It  is,  there- 
fore, as  necessary  to  bear  in  mind  the  occasional  dependence  of  feculent 
vomiting  on  pure  spasmodic  ileus,  or  on  other  conditions  that  are  re- 
movable by  medical  aid  alone,  as  that  it  may  be  absent  in  cases  in  which 
the  obstruction,  whether  seated  in  the  small  or  in  the  large  intestine,  can 
only  be  relieved  by  sui'gical  assistance.  But  a  careful  exploration  of  the 
abdomen  and  rectum,  and  a  proper  inquiry  into  the  history  of  the  case, 
will  most  generelly  prevent  the  Surgeon  from  being  led  into  any  serious 
error  by  trusting  too  iraplicitlj'  to  the  presence  or  absence  of  this  one 
symptom. 

The  following  is  a  summary  of  the  general  diagnostic  signs  of  the 
various  conditions,  leading  to  acute  internal  obstruction.  1.  In  Internal 
hernia  the  suddenness  of  the  symptoms,  the  prostration  or  even  syn- 
cope, fixed  pain,  and  vomiting,  will  throw  light  on  the  condition.     2.  In 
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TnlussuscepHo7i^  the  early  age,  tlie  fixed  pain,  with  elongated  tumor  to 
be  felt  on  palpation,  and  possibly  through  the  rectum,  with  bloody 
mucous  stools  and  tenesmus,  are  the  chief  signs.  3.  In  Volvulus  the 
signs  of  internal  strangulation,  with  very  unequal  distension  of  the  ab- 
domen, great  tympanites  on  one  side  and  flattening  on  the  other,  are 
met  with.  4.  In  CAronzc  s^ric^ure  suddenly  occluded,  the  sudden  aggra- 
vation of  the  previous  long-continued  difficulty  in  defecation  will  clear 
vip  the  diagnosis. 

II.  After  determining  whether  the  olistruction  be  dependent  on  causes 
that  are  removable  or  not,  the  next  most  important  point  is  doubtless 
to  ascertain  whether  the  obstruction  is  seated  in  the  large  or  in  the 
small  intestine.  In  general,  there  raay  be  no  great  difficulty  in 
coming  to  an  accurate  opinion  on  this  point,  if  it  be  borne  in  mind  that, 
with  the  exception  of  volvulus,  obstructions  of  the  large  intestines  are 
most  generally  chronic,  whilst  those  of  the  small  are,  in  by  far  the 
majority  of  cases  if  not  invariably,  acute  in  their  character.  The  earlier 
occurrence  of  feculent  vomiting  when  the  obstruction  is  in  the  small  in- 
testine, the  greater  tympanitic  distension  and  bulging  in  the  course  of  the 
cjficum  and  colon  when  it  is  seated  in  the  large  intestine  (the  amonnt  of 
urinary  secretion  being,  as  was  pointed  out  by  Hilton  and  G.  Bird,  less 
in  the  former  than  in  the  latter  case,  owing  to  the  diminished  extent  of 
intestinal  surface  capable  of  absorption  of  liquids),  and  the  result  of 
careful  exploration  of  the  rectum,  will  most  commonly  enable  the  Sur- 
geon to  decide  this  question  with  sufficient  precision  to  guide  him  in  the 
choice  of  an  operation.  Yet  cases  do  occur  in  which,  though  the  ob- 
struction be  seated  in  the  large  intestine,  the  sj^mptoms  are  acute,  and 
evidently  not  dependent  on  chronic  obstructive  disease,  and  vomiting  is 
of  early  occurrence,  the  distension  of  the  abdomen  slight,  the  explora- 
tion by  the  rectum  yields  no  result ;  and  it  Is  in  cases  of  this  descrip- 
tion, presenting  a  train  of  symptoms  of  mixed  and  uncertain  character, 
that  the  diagnosis  of  the  precise  seat  of  the  obstruction  cannot  be  made 
with  sufficient  precision  to  justify  operation. 

The  most  important  point  to  determine  in  reference  to  the  relief  of 
intestinal  obstructions  b}-  surgical  operation,  is  whether  the  seat  of  the 
occlusion  be  above  or  below  the  lower  end  of  the  descending  colon.  If 
situated  at  or  below  this,  relief  may  be  afforded  by  "Amussat's  opera- 
tion," by  which  the  colon  is  opened  behind,  and  not  through,  the  peri- 
toneum. If  above  this  point,  except  in  those  very  rare  cases  in  which 
the  obstruction  is  in  the  transverse  colon,  it  will  be  necessary  to  do 
"  Gastrotomy,"  an  operation  by  which  the  peritoneal  cavity  is  opened, 
and  thus  the  peril  to  the  patient  greatly  increased. 

].  When  the  obstruction  is  situated  below  the  descending  colon, 
exploration  of  the  rectum  will  usually  determine  to  what  cause  it  is 
more  immediately  referable.  Thus  it  may  be  owing  to  faecal  impaction ; 
to  strangulation  of  internal  piles;  to  compression  of  the  rectum  by  an 
over-distended  bladder;  or  to  an  enlarged  uterus,  engorged  and  tilted 
backwards  so  as  to  compress  and  constrict  the  gut,  and  thus  to  lead  to 
the  supposition  of  the  existence  of  tumor.  If  the  intestinal  obstruction 
be  owing  to  one  or  the  other  of  these  causes,  it  may  readil}'  be  relieved 
by  appropriate  treatment.  It,  however,  more  commonly  proceeds  from 
other  conditions  in  this  situation,  that  do  not  admit  of  relief  except  by 
operative  interference;  as  from  constriction,  simple  or  malignant,  of  the 
upper  portion  of  the  rectum,  or  of  the  lower  part  of  the  sigmoid  flexure 
of  the  colon,  produced  by  the  pressure  of  a  pelvic  tumor,  or  by  a  stric- 
ture from  fibrous  or  cancerous  degeneration  of  this  part  of  the  wall  of 
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the  gut.  In  these  circumstances,  the  obstruction  may  be  as  complete 
as  in  a  case  of  internal  strangulation,  and  the  patient  will  inevitably 
perish  unless  relieved  by  operation.  It  is  in  this  grou[)  of  cases  that 
relief  may  be  given  without  interfering  with  .the  cavit}'  of  the  perito- 
neum, by  the  operation  of  opening  the  descending  colon  in  the  left,  or 
the  caecum  in  the  right  lumbar  region,  between  the  reflections  of  the 
peritoneum  at  the  part  where  the  gut  is  not  covered  by  that  membrane. 

2.  When  the  obstruction  is  situated  above  the  descending  colon, 
it  almost  always  occurs  in  the  small  intestine,  rarely  in  the  ccecum  or 
transverse  colon,  and  may  be  dependent  on  various  causes,  some  of 
which  are  removable,  and  others  not,  and  of  which  preparations  may  be 
found  in  all  the  large  pathological  collections  in  London.  Thus,  it  may 
be  the  result  of  internal  strangulation,  either  occasioned  by  the  small 
intestine  falling  into  a  pouch  formed  by  the  mesenter}',  or  by  the  con- 
striction of  the  gut  by  the  passage  across  it  of  adventitious  fibrous 
bands.  It  may  be  occasioned  bj^  intussusception,  by  the  lodgment  of 
biliary  or  other  similar  concretions,  or  by  mere  spasm  of  the  small  in- 
testine, which  may  be  so  persistent  as  to  prove  fatal.  This  is,  doubt- 
less, a  rare  occurrence;  but  cases  of  the  kind  are  on  record,  in  which 
the  only  post  mortem  appearance  that  could  be  discoA'ered  has  been  a 
spasmodically  contracted  ileum.  The  great  practical  difficulty  in  all 
these  cases  of  obstruction,  above  the  sigmoid  flexure  of  the  colon,  is  to 
determine  the  cause  of  the  obstruction,  whether  it  be  of  such  a  nature  as 
may  be  removed  by  operation  or  not.  In  some  of  the  cases  mentioned, 
there  may  be  special  s^'mptoms,  which  lead  to  a  tolerably  direct  diag- 
nosis. Thus,  in  intussusception,  bloody  and  mucous  stools,  and  the 
existence  of  an  oblong  indurated  swelling,  may  give  a  clue;  and  in 
children,  as  the  intussusception  usually  takes  place  through  the  ileo- 
colic valve,  the  mass  of  prolapsed  intestine  may  often  be  felt  in  the 
rectum.  In  malignant  or  fibrous  degeneration  of  the  colon,  the  chi-onic 
nature  of  the  disease,  the  historj:'  of  the  case,  and  rectal  exploration 
with  the  bougie,  may  indicate  the  nature  of  the  obstructing  cause. 

Treatment.  —  Treatment  of  Acute  Obstruction. — This  must 
necessarily  be  in  a  great  measure  determined  by  the  diagnosis  that  is 
made  as  to  its  cause.  Before  proceeding  to  the  employment  of  any 
measures,  whether  medical  or  surgical,  in  these  cases,  the  Surgeon 
should  never  omit  to  institute  a  careful  examination  of  the  various  ab- 
dominal and  pelvic  apertures  for  some  of  the  more  obscure  forms  of 
external  hernia;  for  in  cases  of  supposed  internal  strangulation,  it  has 
occasionall_y  turned  out,  after  death,  that  the  patient  had  been  laboring 
under  a  small  femoral,  obturator,  or  sciatic  hernia.  If  such  a  condition 
be  detected,  it  must  of  course  be  relieved  by  proper  operative  means. 
In  the  event  of  no  such  protrusion  being  detected,  and  from  the  general 
obscurity  of  tlie  symptoms  in  these  cases  rendering  an  exact  diagnosis 
in  the  earlier  stages  almost  impossible,  it  is  generally  expedient  to  try 
the  effect  of  proper  medical  treatment,  which  will  sometimes,  even  in 
apparentl}^  hopeless  cases,  afford  relief.  The  only  plan  of  treatment 
that  appears  to  me  of  any  value  is  the  continued  administration  of 
opium  or  of  calomel  and  opium,  witli  the  free  application  of  leeches  to 
the  abdomen,  followed  by  fomentations.  The  opium  should  be  given  in 
the  solid  form,  the  dose  being  one  grain  every  f-ix  or  eight  hours,  either 
alone  or  combined  with  half  a  grain  to  a  grain  of  calomel.  Tliis  treat- 
ment will  in  all  cases  be  of  considerable  service,  and  in  some,  even  the 
most  liopeless  and  complicated,  will  afford  satisfactory  results.  In  a 
very  complicated  case  of  intestinal  obstruction  which  I  attended  with 
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Garrod,  this  plan  was  eminently  successful.  A  patient  was  admitted 
into  the  Hospital,  having  symptoms  of  internal  strangulation ;  he  had 
at  the  same  time  double  inguinal  iiernia,  and  a  small  umbilical  rupture, 
as  well  as  the  remains  of  :i  fatly  tumor,  which  had  been  partially  re- 
moved from  the  abdominal  wall  many  years  previonslj-.  'IMiei'e  were 
peritonitis  with  tympanites,  stercoraceous  vomiting,  and  much  vital 
depression;  but,  as  there  was  no  strangulation  existing  in  any  of  the 
external  herniie,  and  as  there  was  no  evidence  as  to  the  precise  locality 
of  the  internal  misciiief,  it  was  not  thought  advisable  to  have  recourse 
to  operation.  The  patient  was  accordingly  treated  with  calomel  and 
opium,  when,  on  the  tentli  day,  the  obstruction  gave  way  and  the  bowels 
acted,  tlie  patient  ultimately  recovering. 

Inflation  of  the  Obstructed  Intestine,  by  the  injection  of  air 
into  the  rectum,  has  been  recommended  in  cases  of  intussusception,  and 
has  occasionally  been  i)ractised  witli  success.  In  two  instances  I  have 
successfully  had  recourse  to  it.  One  was  the  case  of  an  infant,  a  few 
months  old,  seized  with  sym|)toms  of  intussusception,  whom  I  attended 
with  Cousins.  The  other  patient  was  a  young  lady  about  ten  years  of 
age,  to  whom  I  was  called  into  consultation  with  Sir  '\\  Watson,  Dr. 
Murph}',  and  Dr.  West;  inflation  was  performed  on  the  fifth  day  after 
tile  setting  in  of  symptoms  of  acute  intestinal  obstruction,  apparently 
dependent  on  intussusception.  The  proceeding  was  followed  by  perfect 
success:  the  child  felt  "  as  if  a  bone  l)roke"  in  the  abdomen,  the  obstruc- 
tion was  removed,  and  motions  followed  in  three  hours,  though  all  the 
previous  treatment  had  been  unavailing.  For  the  convenient  perform- 
ance of  this  operation,  I  have  had  an  apparatus  constructed,  consisting 
of  a  circular  double-action  bellows,  witli  a  long  vulcanised  India-rubber 
tube,  furnished  with  a  stop-cock  and  rectum-tubes  of  different  sizes  for 
children  and  adults.  Should  this  not  be  at  hand,  a  well-fitted  stomach- 
pump  will  answer  the  purpose.  When  the  air  is  pumped  in,  it  is  doubt- 
ful whether  it  passes  beyond  the  ileo-csecal  valve ;  but  this  is  of  little 
consequence,  in  cliildren  especially,  in  whom  the  inflation  of  the  large 
intestine  alone  may  be  quite  sufficient,  the  obstruction  often  consisting 
of  the  slipping  of  a  portion  of  the  small  intestine  through  the  ileo- 
cecal aperture. 

Inversion  of  the  patient,  and  shaking  him  violently  when  in  this 
position,  is  an  empirical  method  of  treatment  that  has  occasionally 
proved  successful  in  tlie  relief  of  cases  of  internal  strangulation  of  an 
obscure  character.  This  rude  operation  is  done  as  follows.  The  patient 
is  anaesthetised;  he  is  tlien  taken  by  the  legs  and  suspended  over  the 
shoulders  of  a  strong  and  tall  man,  who,  jumping  up  and  down  several 
times,  violently  shakes  the  inverted  and  unconscious  patient.  As  tiie 
patient  is  hanging  with  his  head  downwards,  and  the  other  viscera  as 
well  as  the  abdominal  are  shaken  up  by  this  process,  it  need  scarcely  be 
said  that  care  must  be  taken  in  its  employment,  and  it  would  scarcely  be 
safe,  except  in  the  young.  I  have  known  it  to  succeed  in  one  case  of 
obscure  acute  intestinal  obstruction  ;  and  I  have  seen  a  case  of  fatal 
obturator  hernia — vinrecognised  during  life — in  which,  at  thepos^  mortem 
examination,  it  seemed  probable  that  inversion  and  shaking  would  have 
effected  reduction,  and  so  saved  the  patient. 

Operation  for  Acute  Intestinal  Obstruction.. — When  a  patient 
is  suffering  from  the  symptoms  of  internal  strangulation  which  resist 
medical  treatment,  and  have  not  yielded  to  inflation  or  inversion — if  it 
have  been  thought  expedient  to  employ  either  of  these  means — he  will 
almost  to  a  certainty  die,  unless  relief  can  be  afforded  hy  operation  ; 
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and  two  grent  questions  will  at  last  press  themselves  upon  the  Surgeon's 
attention  : — 1,  whether  it  is  advisable  to  have  recourse  to  operative  in- 
terference; and,  2,  when  it  is  proper  to  undertake  it.  The  solution  of 
these  questions  is  fraught  with  difficulty,  and  must  always  be  a  matter 
of  the  most  anxious  consideration  to  the  Surgeon.  It  is  not  only  that 
he  knows  that,  if  the  patient  be  left  unrelieved,  he  must  necessarilj'^  die; 
but  that  he  is  aware  that  the  only  means  of  relief,  gastrotomy,  is  pro- 
bably nearl}^  as  iatal  as  the  disease  for  which  it  is  undertaken.  But  the 
difficulties  that  present  themselves  in  the  solution  of  the  question  are 
much  increased  l)y  the  great  obscurity  in  diagnosing  the  cause  of  the 
obstruction,  for  in  many  cases  it  is  absolutely  imi)ossihle  to  determine 
with  certainty  whetlier  it  be  dependent  on  ileus,  or  arise  from  mechanical 
causes;  and  by  the  fact  that  apparently  desperate  cases  occasionally  re- 
cover without  operation.  If,  hovvever,  by  attention  to  any  of  the  points 
that  have  been  pretty  fully  adverted  to,  it  can  be  satisfactorily  made  out 
that  there  is  an  internal  strangulation,  and  more  especially  if  the  intu- 
mescence occasioned  by  it  can  be  felt,  it  will  evidently  be  the  duty  of  the 
Surgeon  to  give  the  patient  his  only  chance  by  the  division  of  the  stric- 
ture. With  regard  to  the  time  at  which  this  should  l^e  done,  the  only 
general  rule  that  can  he  laid  down  is  probably  the  conclusion  arrived  at 
by  Phillips  ;  that  operation  is  justifiable  when  three  or  four  days  have 
passed  without  any  relief  from  ordinary'  means,  constipation  being  com- 
plete, and  vomiting  of  faecal  matters  continuing. 

Gastrotomy  then  may  be  required  for  the  relief  of  acute  intestinal 
obstruction,  arising  from,  I,  internal  strangulation  of  the  small  intestine 
in  whatever  way  produced;  2,  intussusception,  or  the  slipping  of  the 
upper  portion  of  a  coil  of  intestine  into,  and  its  retention  by,  the  lower; 
and  3,  volvulus,  or  a  semi-twist  of  the  large  intestine  on  itself. 

The  operation  of  gastrotomy  is  jjerformed  as  follows.  The  room  being 
well  warmed,  the  patient  should  be  laid  on  a  higii  table,  his  legs  being 
allowed  to  hang  over  the  end  of  it,  so  as  to  afford  a  full  view  of  the  ab- 
domen. The  bladder  having  then  been  emptied,  chloroform  should  be 
administered;  and  the  Surgeon,  taking  his  stand  between  the  legs  of  the 
patient,  proceeds  to  make  the  incision  through  the  abdominal  wall. 
This  should,  as  a  general  rule,  be  carried  through  the  linea  alba  directly 
in  the  mesial  line  below  the  uml)ilicus,  more  especially  in  children,  and 
in  thin  subjects.  If  the  patient  be  very  fat,  it  miglit  be  necessary  to 
extend  the  incision  higher.  It  is  very  seldom  necessary,  and  never  de- 
sirable, to  make  the  incision  through  the  abdominal  muscles  to  the  side 
of  the  linea  alba.  By  such  a  procedure  the  operation  would  in  no  way 
be  facilitated,  tlie  wound  would  be  more  severe,  the  epigastric  vessels 
endangered,  and  the  after-liability  to  ventral  hernia  greatly  increased. 
The  linea  alba  then  having  been  exposed,  the  incision  must  be  carried 
through  the  abdominal  wall  until  the  peritoneum  is  reached  ;  this  must 
then  be  slit  up  b}^  means  of  a  probe-pointed  bistoury  guided  by  the  fore- 
finger of  the  left  hand.  The  coils  of  small  intestine  will  novv  probably 
protrude  through  the  wound,  curling  f)ver  its  edges  ;  the^^  must  be  drawn 
to  one  side,  and  be  carefully  supported  by  an  assistant,  who  should  press 
upon  them  with  a  soft  towel,  whilst  the  Surgeon  searches  for  the  obstruc- 
tion. This  he  does  by  very  carefully  and  gently  tracing  upwai'ds  the 
contracted  and  empty  coils,  which  must  necessarily  be  below  the  seat  of 
obstruction,  or  by  following  downwards  the  distended  intestine.  If  there 
be  a  hernial  constriction  formed  by  a  dense  adventitious  fil)roid  band,  he 
may  divide  the  band  that  constitutes  the  stricture  on  a  director  b}'^  means 
of  a  probe-pointed  bistoury  or  hernia  knife,  or  break  it  through  with  the 
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finger;  or  he  may  withdraw,  from  the  aperture  in  the  omentiitn  or  mesen- 
tery into  which  it  had  slipped,  the  constricted  coil  of  intestine.  If  it  be 
a  case  of  volvulus,  the  colon  may  be  untwisted,  as  in  a  case  on  which  1 
operated  in  1849  The  intestines  having  been  returned,  the  wound  should 
be  closed  by  the  interrupted  suture,  and  the  application  of  some  trans- 
verse strips  of  plaster;  the  patient  must  tlien  have  his  knees  bent  over 
a  pillow,  and  should  be  kept  principally  upon  ice  and  barley-water. 
Opium  must  be  continuously  admiuistei'ed,  and  the  case  generally 
treated  on  the  ordinary  principles  of  abdominal  wound.  The  mortality 
following  gastrotomy  for  the  relief  of  intestinal  obstruction  is,  as  might 
be  expected,  very  high,  amounting  to  about  80  per  cent.  Thus  Ash- 
hurst  finds  that,  in  51  cases  in  which  the  operation  Avas  done,  there 
were  11  recoveries  only. 

Intussusception,  or  the  invagination  of  an  upper  into  a  lower  por- 
tion of  intestine,  is  a  common  cause  of  intestinal  obstruction,  especially 
in  children.  It  may  occur  in  three  situations — -viz.,  in  the  ileum,  at  the 
ileo-csecal  valve,  or  in  the  large  intestine.  The  order  of  the  frequency 
of  its  occurrence  is  in  that  of  its  seat,  as  just  given.  These  intussuscep- 
tions vary  greatly  in  length.  They  are  short,  not  more  than  two  or 
three  inches  in  length  when  occurring  in  the  small,  12  to  18  inches  long 
when  occurring  in  the  large  intestine.  The  intussusception  may  be  acute 
or  chronic,  according  as  it  is  more  or  less  tightly  strangulated.  Wlien 
acute,  the  s3^mptoms  of  urgent  intestinal  strangulation,  are  well  marked, 
usually  accompanied  by  spurious  diarrhoea,  caused  by  bloody  mucous  or 
glairy  discharge  from  the  included  bowel.  In  sucli  cases  the  patient, 
especially  if  a  young  child,  will  die  in  the  course  of  three  to  five  days 
from  collapse.  If  older,  he  may  recover  by  the  invaginated  portion  of 
gut  sloughing  away,  and  the  continuity  of  the  intestine  being  restored 
by  tiie  cohesion  of  the  opposed  serous  surfaces  at  the  neck  of  the  invagi- 
nation where  the  inversion  has  taken  place.  If  chronic,  the  patient  may 
live  for  some  weeks  until  worn  out  by  irritation  and  pain.  The  acute 
intussusception  is  usually  situated  in  the  ileum.  The  chronic  is  at  the 
ileo-csecal  valve,  or  in  the  large  intestine. 

In  all  cases  of  intussusception  there  is  a  tumor  at  the  seat  of  disease, 
caused  by  the  doubling  in  of  the  inverted  portion  of  gut.  If  the  invagi- 
nation be  iliac  and  the  patient  thin,  this  tumor  can  be  felt  through  the 
relaxed  abdominal  muscles.  If  the  intussusception  be  ileo-caecal,  or  in 
the  large  intestine,  it  can  be  felt  by  passing  the  finger  up  the  rectum. 
In  one  case,  related  by  Hutchinson,  the  intussusception  was  of  such  a 
length  that  the  inverted  ileo-csecal  valve  was  extruded  for  some  inches 
beyond  the  child's  anus,  and  had  been  mistaken  and  treated  for  a  pro- 
lapsus. 

Tr-eatment. — There  can  be  little  doubt  that  spontaneous  disentangle- 
ment occurs  in  many  of  the  slighter  cases  of  intussusception.  In  others, 
again,  reduction  of  the  invaginated  bowel  may  be  effected  by  the  forcible 
injection  up  the  rectum  of  tepid  water,  or  the  inflation  of  the  bowel  by 
air.  These  means,  however,  cannot  be  expected  to  succeed  in  an}'  case 
of  intussusception,  except  that  of  the  large  intestine.  If  it  be  at  or 
above  the  ileo-csecal  valve,  little  good  would  result  from  such  measures 
as  these.  If  these  means  fail,  tlie  only  chance  of  recovery  without  opera- 
tion lies  in  the  sloughing  away  of  the  invaginated  portion  of  gut.  And 
what  is  this  chance  by  natural  care?  The  answer  given  by  statistics  is 
as  follows.  J.  L.  Smith,  of  New  York,  collected  the  details  of  50  cases  ; 
of  these  1  recovered.  Haven,  of  Boston,  found  that  of  59  cases,  tliere 
were  10  ;  and  Duchaussoy,  that  out  of  135  cases,  there  were  29  recoveries. 
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Tlie  chance  of  life  by  natural  means,  therefore,  is  about  18  per  cent.,  or 
rather  more  than  one  in  five — not  a  very  hopeful  one,  truly,  in  these 
circumstances,  Surgeons  have  naturally  looked  to  gastrotomy,  and  the 
manual  disentanglement  of  the  invaginated  gut,  as  ofTering  a  better 
prospect  of  life.  And  tliis  operation  has  und()nl)tedly  in  many  cases 
been  followed  by  recover}-,  since,  under  the  directions  of  Nnck,  the  first 
well  authenticated  successful  operation  of  this  kind  was  performed. 
Ashhurst  has  collected  the  particulars  of  13  cases  in  which  abdominal 
section  was  performed  for  intussusception.  Of  tlies-e  live  succeeded  ; 
and  more  recently  tlie  operation  has  been  successfully  practised  by  Hut- 
chinson and  othei's.  But  the  prospect  of  success  will  greatly  depend  on 
the  nature  and  seat  of  the  intussusception.  If  the  strangulation  be  ver}^ 
acute,  and  if  the  disease  be  seated  in  the  ileum,  the  cliances  are  not  so 
favoral)le  by  any  means  as  in  the  more  chronic  form  of  tl.e  affection, 
when  the  large  intestine  is  the  seat  of  the  invagination.  In  these  cases 
the  gut  is  incarcerated  rather  than  strangulated.  There  is,  as  Hutchin- 
son has  well  pointed  out,  no  hope  of  natural  cure  b}^  gangrene  of  the 
included  portion,  and  the  patient  will  die,  worn  out  by  irritation  and 
pain,  unless  relieved  b}-  operation. 

As  to  the  time  at  which  the  operation  should  be  performed,  it  will 
necessaril}^  vary  greatly  in  the  acute  and  the  chronic  cases  of  intussus- 
ception, and  whether  tlie  obstruction  is  seated  in  the  ileum  or  the  large 
intestine.  If  the  invagination  be  attended  by  acute  symptoms  of  stran- 
gulation, and  if  it  be  situated  in  the  ileum,  the  operation  must  not  be 
delaj'ed  after  a  fair  trial  has  been  given  to  such  menus  as  injection,  infla- 
tion, inversion,  and  opium.  If  the  invagination  be  chronic  and  colic,  the 
urgency  for  earl}^  operation  is  not  so  great,  though  the  necessity  be 
eventually  greater. 

The  operation  itself  presents  no  diflSculties.  The  incision  should,  as 
a  rule,  l)e  made  in  the  mesial  line,  and  tlie  tumor  is  a  guide  to  the  seat 
of  the  strangulation.  When  the  invaginated  gut  is  reached,  it  must  be 
drawn  out  by  a  combined  process  of  gentle  traction  and  of  kneading. 

It  need  scarcel}-  be  said  that  if  collapse,  tympanites,  or  symptoms  of 
gangrene  have  set  in,  no  operation  shonhl  be  undertaken,  and  that  it  is 
always  of  very  doubtful  expediency  in  young  infants.  After  tlie  opera- 
tion, the  usual  treatment  of  opium  and  milk  and  ice  should  be  adopted. 

Treatment  of  Chronic  Intestinal  Obstruction Gastrotomy 

is  here  not  needed  except  in  the  one  instance  of  clironi(!  incarcerated 
intussusception,  to  which  reference  has  alread}^  been  made.  With  this 
exception,  chronic  intestinal  obstruction  will  be  found  to  arise  from  one 
of  three  conditions,  viz.:  faecal  impaction,  compression  of  the  rectum  by 
pelvic  tumor  of  some  kind,  or  stricture  of  the  large  intestine. 

Fsecal  i'mpaction  is  most  common  in  elderly  women.  When  it  is  sus- 
pected, the  rectnm  should  be  explored,  and  if  it  be  found  to  be  blocked 
up  by  a  rounded  mass  of  indurated  and  impacted  fseces,  the  Sui'gedn 
must  condescend  to  undertake  the  duties  of  the  nightman,  and  empty 
tlie  human  cloaca  of  its  fetid  accumulations.  This  is  best  done  by  aufes- 
thetising  the  patient,  then  dilating  the  sphincter  ani  with  the  hand, 
breaking  down  the  indurated  mass  with  an  iron  spoon  or  lithotomj^ 
scoop,  and  washing  it  away  by  copious  enemata. 

If  the  obstruction  arise  from  the  gradual  compression  of  the  rectum 
by  an  intrajyelmc  tumor,  or  from  the  slow  constriction  of  it  or  the  colon 
by  malignant  diseo,He  of  the  ivalU,  i)urgatives  will  be  worse  than  useless  ; 
they  will  irritate,  will  often  induce  vomiting,  and  will  always  consider- 
ably increase  the  patient's  distress,  and  should  not  be  repeated.     The 
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]iatient  should  be  kept  quiet  in  bed,  and  have  a  nourishing  diet :  one 
leaving  little  residue  is  to  be  preferred, — the  best  eonsists  of  beef-tea, 
eggs,  and  a  small  quantit}'  of  brandy  ;  and  llie  passage  should  be  opened 
by  enemata,  and  tlie  introduction  of  the  tube  of  a  stomach-pump.  If 
these  means  do  not  succeed,  and  if  the  obstruction,  as  is  almost  always 
the  case  in  these  chronic  instances,  be  seated  in  or  below  the  sigmoid 
flexure  of  the  colon,  the  intestine  must  be  opened  at  a  point  above  the 
seat  of  disease. 

Colotomy The  operation  required  to  give  exit  to  the  intestinal 

contents,  is  of  two  kinds.  In  one  the  intestine  is  opened  in  the  left 
iliac  fossa,  by  cutting  through  the  peritoneum  covering  it.  In  the  other 
it  is  opened  in  the  loin  by  cutting  between  the  layers  of  tlie  meso-colon, 
being  thus  exposed  where  it  is  uncovered  by  peritoneum. 

Littre'H  Operalion. — The  first  operation,  or  Littre's,  as  it  has  been  called, 
was  proposed  by  a  Surgeon  of  that  name,  in  1710,  vvho  advised  that  in 
these  cases  the  sigmoid  flexure  of  the  colon  should  be  opened  from  the 
left  iliac  region;  but  it  was  not  until  the  year  1*776  that  any  operation 
of  the  kind  was  performed,  when  Pillore,  a  Sui'geon  of  Rouen,  vvas  the 
first  to  make  an  artificial  anus  on  the  adult,  for  relief  of  retention  of 
faeces ;  this  he  did,  not  according  to  Littre's  method,  but  by  opening  the 
caecum  from  the  right  iliac  region.  Fine,  of  Geneva,  in  1797,  opened 
the  transverse  colon  from  the  umbilical  region,  in  a  case  of  retention 
of  faeces  produced  by  schirrus  of  the  upper  part  of  the  rectum. 

Although  these  operations  serve  to  fulfil  the  indication  of  relieving  the 
retention  of  the  fteces,  they  are  all  defective  in  one  most  important  re- 
spect ;  for,  as  the  peritoneum  must  in  all  of  them  of  necessity  be  wounded, 
an  intense  and  frequently  fatal  peritonitis  is  the  inevitable  consequence. 
It  was  to  avoid  this  serious  complication  that  Callisen,  of  Copenhagen, 
in  1796,  proposed  opening  the  colon  from  behind,  in  the  left  lumbar 
region,  where  it  is  not  covered  by  peritoneum.  He  once  attempted  this 
operation  on  the  dead  body  of  a  cliild  ;  but,  failing  in  his  endeavor  to 
reach  the  intestine  without  wounding  the  serous  membrane,  he  seems 
to  have  relinquished  all  farther  idea  of  it;  and  it  was  sul)sequently  re- 
jected as  impracticable  by  all  writers  on  surgery  who  treated  on  this 
subject. 

Aniussat\H  Operation. — The  operation  of  colotomy  proposed  by  Calli- 
sen, but  first  practised  and  perfected  by  Amussat,  is  one  of  the  most 
important  additions  to  modern  operative  surgery,  and  affords  an  admi- 
rable illustration  of  the  important  practical  application  of  an  apparently 
trivial  anatomical  fact,  viz,,  the  relation  of  the  layers  of  the  meso-colon 
to  the  descending  colon. 

Amussat,  at  the  time  when  he  was  attending  the  celebrated  Broussais 
for  that  scirrhous  affection  of  the  rectum  of  which  he  ultimately  died, 
was  led  to  reflect  on  the  resources  tiiat  Surger3'^  offers  in  similar  cases; 
and  after  making  some  experiments  on  the  dead  body,  with  the  view  of 
contrasting  tlie  merit  of  the  diff'erent  operations  that  have  been  proposed 
for  the  formation  of  artificial  anus  in  cases  of  oiistruction  of  the  large 
intestines,  he  became  convinced  that  the  operation  proposed  by  Callisen, 
if  somewhat  modified,  was  not  only  practicable,  but  safe.  He  soon  had 
an  opportunity  of  putting  tliis  opinion  to  tlie  test  of  experiment  in  1839, 
in  a  private  case,  at  which  he  kindly  invited  rne,  then  a  student  in  Paris, 
to  be  present;  and  since  this  time  the  operation  has  taken  a  recognised 
position  in  Surgery. 

It  is  not  onl}'^  for  the  relief  of  chronic  intestinal  obstruction  that 
Amussat's  operation  is  now  performed. 
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Colotomy  may  be  required  for  the  following  conditions  :^ 

1.  Intestinal  obstruction  below  the  descending  colon. 

2.  Intense  pain  in  defecation,  in  ulcerated  cancer  of  the  large  intes- 
tine or  rectum. 

3.  Cancerous  fistula  between  the  rectum  and  bladder. 

4.  Congenital  absence  of  the  rectum  (p.  673). 

The  following  is  the  way  in  which  Colotomy  by  Amussat's  ope- 
ration may  be  performed.  A  transverse  incision  is  to  be  made  two 
finger-breadths  above  and  parallel  to  the  crista  ilii  of  the  left  side,  or 
rather  in  the  middle  of  that  space  whicli  is  bounded  by  the  false  ribs 
al)Ove  and  by  the  crista  ilii  below;  the  incision  should  commence  at  the 
external  margin  of  tlie  erector  spinte,  and  extend  outwards  for  about 
four  inches.  The  spinous  processes  of  the  lumbar  vertebrse,  the  crest  of 
the  ilium,  and  the  last  false  rib,  are  the  principal  guides.  The  superior 
margin  of  the  crista  ilii  is,  however,  the  safest  of  tliese ;  and  the  trans- 
verse incision  may  be  said  to  correspond  to  the  middle  third  of  this  part 
of  the  ilium  (Fig.  691).  According  to  the  rule  laid  down  by  Allingham, 
the  centre  of  the  incision  should  be  exactly  half  an  inch  behind  a  line 


Fig.  691. — Line  of  Incision  for  Lumbar  Colotomy.     Dotted  line  indicates  situation  of 
Descending  Colon. 


drawn  vertically  upwards  from  the  mid-point  between  the  anterior  and 
posterior  superior  spines  of  the  ilium.  It  is  just  under  this  tliat  the 
colon  will  be  found.  After  tiie  skin  and  the  more  superficial  tissues  have 
been  divided,  tlie  muscular  layers  of  the  abdominal  wall  are  next  to  be 
incised  as  tliey  present  themselves;  if  necessary,  the  external  border  of 
the  quadratus  lumborum  may  also  be  cut  across.  These  structures 
should  be  divided  to  tlie  same  extent  as  the  incision  of  the  skin,  other- 
wise the  Surgeon  will  continue  to  dig  a  deep  and  conical  pit,  and  will 
certainly  fail  to  recognise  at  the  bottom  of  it  the  gut  of  whicli  lie  is  in 
search.  The  dissection  is  then  very  carefully  to  be  carried  through  the 
fine  but  firm  layers  of  areolo-adipose  tissue,  which  lie  immediately  upon 
the  intestine.  When  the  patient  is  fat,  these  are  loaded  with  adipose 
matter;  when  thin,  they  are  semi-transparent  and  membranous,  closely 
resembling  peritoneum,  for  which,  indeed,  they  may  readily  be  mistaken. 
These  layers  immediately  overlie  the  colon,  which  may  usually  be  felt  and 
seen  to  bulge  through  them.  After  their  division,  the  colon  will,  in  general, 
readily  present  itself,  and  may  at  once  be  recognised  by  its  greenish 
color  and  distended  appearance  (Fig.  692).  The  operation  maj'  then  be 
completed  by  passing  a  tenaculum,  or  a  needle  armed  with  a  strong 
waxed  thread,  into  the  most  projecting  part  of  the  gut,  and  by  this  means 
drawing  it  to  the  surface  of  the  wound,  in  order  to  prevent  it  from  shrink- 
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ing  or  sinking  back  when  opened.  It  is  now  to  be  punctured  with  a 
large  trochar  or  bistoury;  find  its  contents  liaving  been  evacuated,  tiie 
sides  of  the  opening  in  the  intestine  are  to  be  fixed  to  those  of  the  inci- 
sion in  the  skin  by  four  or  five  jjoints  of  suture,  so  as  to  prevent  the 
contents  of  the  bowel  from  being  effnsed  into  the  areolar  tissue  of  the 
wound  (Fig.  693).  It  is  of  importance  to  draw  the  colon  well  forwards 
before  opening  it,  in  order  to  prevent  its  contents  from  being  eflfused  into 
the  loose  areolar  tissue  of  the  wound,  when  they  uia}^  set  up  considerable 
irritation  and  retard  the  union  of  the  parts.  In  order  to  prevent  that 
accident,  the  following  proceilure  may  be  adopted  with  great  advantage. 
When  the  gut  is  exposed,  tvvo  long  silk  sutures  ma}'  be  passed  through 
it  transversely  parallel  to  the  sides  of  the  wound.  Each  suture  should 
have  a  needle  at  each  end.  The  four  needles  should  then  be  passed 
thi'ough  four  points  of  skin,  two  in  the  upper  and  two  in  the  lower  side 
of  the  wound.  The  gut  may  then  be  opened  between  the  two  sutures, 
the  finger  introduced,  the  loops  pulled  out  and  divided  and  rapidly  tied. 
By  this  plan  much  time  is  saved,  and  the  fsecal  matter  prevented  from 
running  into  tlie  wound.  If  the  patient  be  very  fat,  the  operation  is 
proportionately  difficult  on  account  of  tlie  depth  of  areolo-adipose  tissue 
lying  in  front  of  tiie  qnadratus,  which  requires  to  be  very  carefully  dis- 
sected through  before  the  gut  can  be  reached.  This  step  of  the  opera- 
tion will  be  much  facilitated  by  dividing  the  deeper  seated  tissues  in  a 
crucial  manner,  so  as  to  give  the  operator  more  space. 

After  colotomy,  the  patient  will  derive  much  comfort  from  taking 
])owdered  charcoal.  It  not  only  deodorises,  but  also  tends  to  harden 
the  I'seces.  When  recovery  has  taken  place,  the  anal  apertnre  in  the 
luml)ar  region  may  be  kept  supported  and  closed  by  means  of  a  truss 
with  a  large  pad. 

When  the  operation  is  practised  on  the  dead  body,  it  will  be  found  on 
dissection  that  tlie  foUovving  are  the  parts  cut  through.  After  the  skin 
and  areolar  tissue,  the  latissimus  dorsi  will  be  seen  divided  towards  the 
posterior  third  of  the  incision,  and  the  obliquus  externus  in  the  anterior 
two-thirds  of  it:  the  obliquus  internus  and  the  transversalis,  sometimes 
the  qnadratus  lumborum,  the  areolo-adi[)03e  tissue  which  immediately 
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693. — Colon  Opeued  and  Stitched  to  Sides 
of  Incision. 


covers  the  intestine,  and  finally  the  colon  itself,  come  into  view.  The 
colon  will  usually  be  found  a  little  l)ehind  a  point  that  lies  midway  be- 
tween the  anterior  and  the  posterior  spines  of  the  ilium.  After  the  more 
superficial  incisions  have  been  made,  the  surest  guide  will  be  the  line  of 
condensed  fascia  which  forms  the  anterior  edge  of  the  sheath  of  the 
quadi'atus,  and  which  lies  between  that  muscle  and  the  transversalis. 
This  line  may  alvva3's  readily  be  distinguished  by  its  buff  color  from  the 
surrounding  muscular  structures.  Very  few  vessels  or  nerves  are 
wounded,  as  they  for  the  most  part  run  parallel  to  the  line  of  incision; 
whereas,  if  the  vertical  incision  of  Callisen  were  adopted,  they  would 
necessarily  i)e  cut  across.      Different  Surgeons  have  variously  modified 
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this  operation  by  making  the  incision  vertical  or  semilunar  instead  of 
transverse. 

Amnssat's  operation  ma3'  be  required  in  a  totallj'  diffei'ent  set  of  cases 
from  tliose  of  intestinal  obstruction,  viz.,  in  eases  in  which  there  is  no 
distension  of  tiie  gut,  but  in  which  tlie  patient  is  worn  out  b_y  the  suf- 
ferings induced  by  the  passage  of  feculent  matters  over  an  ulcerated 
cancer  of  the  rectum,  or  in  whicii  great  distress  and  discomfort  arise  fi'om 
the  perforation  of  the  bladder  or  vagina  by  a  rectal  cancer,  and  tlie  con- 
sequent passage  of  faeces  into  these  cavities.  In  cases  such  as  these,  the 
object  of  the  ojjeration  is  not  to  relieve  distension,  but  to  give  ease  to 
the  patient,  to  mitigate  his  sufferings,  and  consequently  to  prolong  his 
life  in  comfort,  by  diverting  the  passage  of  the  faeces  from  tlie  ulcerated 
surface  through  the  opening  in  the  luml)ar  region,  and  thus  removing 
the  main  cause  of  his  sufferings.  It  has  proved  most  successful  in 
affording  the  desired  relief.  But  in  such  cases,  the  operation  is  some- 
what difficult  of  execution  ;  for,  on  account  of  the  contracted  state  of 
the  colon,  that  intestine  recedes  behind  the  quadratus  lumborum,  and 
the  folds  of  peritoneum  nearly  surround  or  invest  it ;  and  it  is  so  cov- 
ered in  by  fat  and  areolar  tissue,  that  a  very  cautious  dissection  is  re- 
quired to  expose  it  without  wounding  the  peritoneum.  The  difficultv 
ma}'  to  a  certain  extent  be  lessened  by  throwing  up  a  large  bland  enema 
just  before  the  operation,  so  as  to  distend  the  gut  somewhat  forciI)ly. 

Lastly,  it  may  be  required  in  cases  of  imperforate  anus  in  children  in 
whom  the  rectum  is  absent,  so  that  the  gut  cannot  be  reached  through 
the  perinseum.  In  operating  on  the  newly-l>orn  infant,  it  must  be  borne 
in  mind  that  the  kidney  is  very  large,  extends  far  outwards,  and  is  en- 
veloped in  very  little  if  any  fat,  and  that  the  meso-colon  is  often  so  long- 
that  there  may  be  a  difficulty  in  opening  the  gut  without  wounding  the 
l>eritoneum.  I  am  disposed  to  think  that  in  these  cases  it  may  be  better, 
to  open  the  caecum  in  the  right  flank  than  the  descending  colon  in  the 
left  (see  page  673). 

Comparison   of  Ijittre's  and  Amussat's  Operations When 

we  compare  the  different  operations  that  have  been  proposed  for  the  for- 
mation of  an  artificial  anus,  it  will  be  found  that  Callisen's,  as  modified 
by  Amussat,  is  the  one  to  which  the  preference  must  be  given  ;  for  by  it 
alone  the  peritoneum  is  not  wounded,  and  thus  the  inflammation  of  that 
membrane,  which  is  a  necessary  and  often  a  fatal  consequence  of  the 
other  operations,  is  avoided.  I5esides  this  advantage,  which  is  of  the 
ver}^  greatest  importance,  Amussat's  operation  presents  several  other 
claims  to  our  notice.  As  only  one  side  of  the  colon  can  be  drawn  for- 
wards, and  not  a  knuckle  of  it,  as  would  be  the  case  if  the  small  intes- 
tines were  operated  upon,  it  is  evident  that  the  spurdike  process,  which 
has  been  described  by  Dupuyti-en,  must  exist  to  a  A^ery  small  extent ; 
and,  consequently,  if  the  artificial  anus  should  ever  become  useless,  the 
natural  passage  for  the  faeces  having  been  re-established,  it  could  readily 
be  closed  up.  If,  however,  the  peritoneum  should  be  accidentally 
wounded  in  the  attempt  to  reach  the  colon  from  iiehind,  even  then  this 
operation  would  be  preferable  to  that  of  Littre;  for,  the  cavity  of  the 
abdomen  having  been  opened  at  its  most  depending  part  (in  the  recum- 
bent position),  the  faecal  matters  would  have  much  less  tendency  to  be 
effused  into  it,  than  if  it  were  opened  in  front.  In  respect  of  not  wound- 
ing the  peritoneum,  this  operation  closely  resembles  that  of  puncturing 
the  bladder  above  the  pubes,  and  below  the  reflexion  of  that  membrane. 
There  is,  however,  one  important  difference  between  the  two  operations, 
which  may  influence  the  result ;  in  the  one  case,  as  the  patient  lies  upon 
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his  back,  Ihe  urine  has  a  tendency  to  stagnate  in  the  wound,  being 
obliged,  in  order  to  escape,  to  mount  against  its  own  gravity  ;  whilst,  in 
the  otliei-  case,  the  faecal  matters  find  a  ready  exit  from  a  wound  situated 
in  a  depending  part. 

Cifisar  Havvkius  has  collected  and  analysed  44  cases,  in  which  an  arti- 
ficial anus  has  been  formed  by  opening  the  intestine;  in  17  of  these  the 
artificial  anus  was  made  through  the  peritoneum,  and  in  27  behind  that 
membrane;  but  for  various  reasons,  which  are  stated  at  lengtii  in  the 
paper,  Hawkins  excludes  5  of  the  cases  of  peritoneal  section,  leaving 
only  12  to  compare  with  26  cases  of  operation  behind  this  membrane. 
Of  the  former  he  finds  that  7  died  and  5  recovered;  the  recoveries 
amounting,  therefore,  to  only  forty-one  per  cent,  in  the  cases  of  this 
category;  whilst  of  the  26  cases  where  the  peritoneum  was  uninjured,  10 
died  and  16  recovered;  the  proportion  of  recoveries  in  the  cases  of  this 
category  amounting  to  sixty-one  per  cent.  Tliough  the  large  intestine 
was  opened  in  all  these  cases,  the  operation  was  performed  on  tiie  right 
side  in  10  instances  ;  in  4  cases  the  right  colon  and  caecum  were  opened 
through  tlie  peritoneum,  a'.id  of  these  all  died;  wliilst  of  the  remaining 
6,  in  which  the  right  colon  was  opened  beliind  the  peritoneum,  4  recov- 
ered. The  preference,  therefore,  as  Hawkins  observes,  on  the  right  side, 
is  certainly  due  to  the  lumbar  operation.  It  is  remarkable,  however, 
that  in  the  operation  on  tlie  left  colon,  the  results  are  somewhat  differ- 
ent; for,  of  8  cases  in  which  this  intestine  was  opened  through  the  peri- 
tonenm,  5  recovered  and  3  died  ;  whilst  of  20  cases  in  which  the  lumbar 
operation  was  performed,  11  recovered  and  9  died.  Hawkins  observes, 
that  the  inequalities  of  the  numbers  appear,  however,  to  leave  the  ques- 
tion as  to  the  mode  of  operating  on  the  descending  colon  still  undecided; 
and  that  an  operator  is  justified  in  selecting  whichever  situation  he  thinks 
best  for  the  formation  of  an  artificial  anus  on  the  left  side  of  the  body; 
still,  for  the  reasons  that  have  already  been  given,  there  can  be  no  doubt 
whatever  tiiat  Amussat's  is  very  deridedly  [)referable  to  Littre's  opera- 
tion. In  those  cases  in  which  death  has  resulted  from  Amussat's  opera- 
tion, peritonitis  does  not  appear  to  iiave  exercised  any  material  influ- 
ence; and  the  fatal  result  seems  rather  to  have  depended  on  the  influence 
of  previous  disease  on  the  constitution  of  the  patient,  or  on  changes 
taking  place  in  the  diseased  bowel,  than  on  the  operation  itself,  which 
appears  occasionally  to  have  been  uselessly  done  at  the  last  extremity. 
We  should,  therefore,  have  less  hesitation  in  performing  tiie  extraperi- 
toneal operation  in  an  early  stage  of  those  cases  in  which  it  is  called  for, 
tiian  we  should  if  the  section  itself  were  attended  with  any  serious  risk 
to  the  patient's  life. 


CHAPTER   LXV. 

TAPPING  THE  ABDOMEN.— TUMORS  OF  THE  GROIX. 

TAPPING  THE  ABDOMEN. 

The  abdomen  often  requires  Tapping,  either  for  ascites  or  for  en- 
cysted dropsy.  Tliis  operation,  which  is  one  of  the  simplest  in  surgery, 
may  be  performed  as  follows.  Tlie  bladder  having  been  emptied,  the 
patient  is  seated  on  the  edge  of  the  bed  or  of  a  large  chair,  or  if  very 
weak  lies  on  the  side,  and  has  a  broad  flannel  roller,  split  at  each  end  to 
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wilhin  six  inches  of  the  middle,  passed  round  tlie  body  in  siicli  a  way 
that  tlie  untorn  part  covers  the  front  of  the  alidonien,  wliilst  tlie  ends, 
wiiich  are  crossed  behind,  are  given  Lo  an  assistant  on  eacli  side,. who 
must  draw  tight!}'  upon  them  as  the  water  flows.  The  Surgeon  then, 
seating  himself  before  the  patient,  makes  a  small  incision  with  a  scalpel 
into  the  mesial  line  about  two  inches  below  the  umbilicns,  and  through 
tlie  opening  thus  made  he  thrusts  the  trochar;  as  the  fluid  escapes,  the 
patient  often  becomes  faint,  but  this  may  commoulj'  be  guarded  against 
by  continuing  to  draw  upon  tlie  bandage  so  as  to  keep  up  good  i)ressure 
in  the  abdomen.  After  all  the  fluid  has  escaped,  the  aperture  must  be 
closed  with  a  strip  or  two  of  plaster  supported  by  a  pad  and  bandage. 

The  incision  through  which  tlie  trochar  is  thrust  need  not  enter  the 
peritoneum,  though  if  it  do  it  matters  little.  The  trochar  itself  must  be 
of  full  size,  with  a  well-fitting  cannula.  Sometimes  it  is  convenient  to 
have  one  fitted  with  a  stop-co(;k,  to  the  end  of  wiiich  a  vulcanised  India- 
rubber  tube,  as  represented  Fig.  657,  p.  551,  may  l)e  adapted,  by  which 
the  fluid  is  carried  quietly  and  without  splashing  into  the  pail  destined 
to  receive  it.  Should  the  particular  character  of  the  accumulation  of 
fluid  in  encysted  dropsy  not  allow  its  withdrawal  by  an  aperture  below 
the  umbilicus,  the  abdomen  maybe  tapped  in  any  otiier  convenient  situa- 
tion, exce|)t  in  the  course  of  the  epigastric  vessels. 

TUMORS  OP  THE  GROIN. 

Tu?Tiors  of  various  kinds  may  develope  primarily  in  the  groin,  or 
descend  into  it  from  the  abdomen.  They  are  of  the  following  kinds: — 
1.  Enlargement  of  the  Lymphatic  Glands.  2.  Abscess  in  or  around 
those  glands.  3.  Abscess  descending  into  the  groin  from  the  abdomen — 
Psoas,  Iliac,  Periceecal,  Perinephritic,  &c.  4.  Varix  of  the  Saphena 
Vein  at  its  entrance  into  the  femoral.  5.  Aneurisms  of  all  kinds.  6. 
Osteo-Aneurisms.  t.  Cj^stic  Tumors,  bursal,  and  developing  in  the 
muscular  structures.  8  Simple  Solid  Tumors,  as  fntty,  fibro-cellular, 
fibro-plastic,  and  fibroid.  11.  Malignant  Tumors,  primarily  developing  in 
the  soft  structures  in  this  region,  extending  into  it  from  the  bones,  or 
secondarily  from  contamination  of  the  glands.  10.  Herniae  of  diflTerent 
kinds — inguinal,  femoral,  and  obturator. 

Diagnosis. — In  effecting  the  diagnosis  of  these  various  tumors,  we 
must  first  distinguish  the  pulsating  from  those  that  do  not  pulsate.  The 
Pulsating  Tumors  must  either  be  aneurisms,  osteo-anenrisms,  or  can- 
cers or  abscesses  with  communicated  pulsation.  The  diagnosis  of  these 
different  forms  of  disease  has  already  been  so  fully  given  at  pages  42 
and  213,  vol.  II.,  that  I  need  not  enter  upon  it  here. 

The  Non-Pulsating  Tumors  are  to  be  divided  into  two  great 
classes,  viz.,  tlie  Beducible  and  the  Irreducible. 

The  Reducible  Tumors  of  the  groin  are  either  hernia,  varix  of  tlie 
saphena  vein,  or  abdominal  abscess  presenting  under  Poupart's  lig;i- 
ment.  The  diagnosis  of  these  different  conditions  is  given  at  pp.  635, 
636,  vol.  II.  These  all  have  an  impulse  communicated  to  them  in 
coughing. 

The  Irreducible  Tumors  of  the  groin  have  further  to  be  divided  into 
those  that  contain  Fluid  and  those  that  are  Solid. 

The  irreducible  tumors  containing  Fluid  are  either  abscesses  in  or 
around  the  Ij^mpliatic  glands,  or  cystic  grovvths  of  various  kinds.  The 
diagnosis  here  is  easy:  the  irregular  hardened  outline  of  glandular  ab- 
scess, its  rapid  development,  and  softening  from  a  previously  indurated 
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stnte,  will  distinguish  it  from  the  tense,  clearly  defined  outline,  smooth 
and  elastic  feel  of  the  slowly  developing  and  very  chronic  cystic  growth, 
la  irreducible  hernia  the  impulse  on  coughing,  the  gurgling,  and  other 
peculiar  signs  characteristic  of  that  disease,  will  prevent  the  possibility 
of  error  in  diagnosis. 

The  Solid  tumors  in  the  groin  may  either  be  simple  or  malignant. 
The  history  of  the  case,  the  feel  of  the  tumor,  the  rapidity  of  its  pro- 
gress, the  extent  of  contamination  of  neighboring  parts,  and  the  other 
signs  that  serve  as  diagnostic  dilTerences  between  simple  and  malignant 
growtlis,  will  enable  the  Surgeon  to  effect  the  diagnosis  with  sufhcient 
accurac3^ 

The  Treatment  of  many  of  these  tumors,  such  as  abscess  of  various 
kinds,  aneurism,  varix,  and  hernia,  has  already  been  so  fully  considered 
in  the  various  chapters  devoted  to  these  diseases,  that  I  need  not  enter 
upon  it  here.  But  the  question  of  operating  for  the  removal  of  cystic 
or  solid  tumors  of  the  groin,  is  one  that  presents  several  special  points 
for  consideration.  These  are,  the  relations  of  the  morbid  mass,  1st,  to 
the  femoral  vein  ;  2nd,  to  the  femoral  arteiy  ;  and  3rd,  to  the  abdominal 
cavit3\  If  the  tumor  lie  upon  or  compress  the  femoral  vein,  oedema  of 
the  foot  and  leg  will  be  the  result ;  and,  should  the  compression  have 
been  prolonged  and  very  chronic,  this  oedema  may  assume  a  semi-solid 
character,  so  as  to  occasion  a  condition  of  the  limb  closelj'  resembling 
elephantiasis.  Although  an  intimate  relation  such  as  this  between  the 
tumor  and  vein  would  obviously  inculcate  the  necessity  for  extieme  cau- 
tion, it  need  not  necessarily  preclude  the  idea  of  operating  for  the  re- 
moval of  the  tumor,  which  may  possibly  be  altogether  above  and  unat- 
tached to  the  sheath  of  the  vessels.  I  once  successfully  removed  a 
nsevoid  and  lipomatous  tumor  of  man}'  years'  standing,  in  a  case  where 
the  limb  was  in  a  state  of  spurious  elephantiasis  from  compression  of 
the  femoral  vein,  but  the  vessel  was  not  involved  in  tiie  growth.  If  the 
femoral  arterj-  be  compressed  to  such  an  extent  as  to  interfere  with  the 
circulation  through  the  lower  part  of  the  limb,  it  will  most  probably  be 
found  that  the  tumor  dips  under  or  surrounds  the  vessel,  so  as  to  render 
removal  impracticable.  The  mere  overlying  of  the  arterj^  by  a  freely 
movable  mass,  without  any  compression  of  the  vessel,  need  not  preclude 
operation.  The  growth  figured  p.  340,  vol.  II.,  was  of  this  kind.  The 
connection  of  the  tumor  with  the  abdominal  or  pelvic  cavities  under 
Poupart's  ligament,  or  through  the  obtuiator  foramen,  must  be  most 
carefully  examined.  Should  this  exist,  or  even  be  strongly  suspected, 
oj)eration  is  necessarily  quite  inadmissible. 


CHAPTER    LXVI. 

DISEASES  OF  THE  LARGE  INTESTINE  AND  ANUS. 

CONGENITAL  MALFORMATIONS. 

Congenital  Malformations  of  the  anus  and  rectum  are  by  no 
means  unfrequent,  and  are  of  considerable  importance;  for,  if  unre- 
lieved, they  must  necessarily  be  the  cause  of  speedily  fatal  intestinal 
obstruction.  They  may  exist  in  various  degrees,  which  xaay  most  con- 
venientl}'  be  arranged  under  the  following  heads. 
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Narrowing  and  Partial  Closure  of  the  Anus The  canal  con- 
tinues pervious,  but  not  sufficiently  so  to  allow  of  the  bowels  bein<>-  com- 
pletely emptieci,  the  contraction  usually  merely  admitting  a  full-sized 
probe.  In  some  cases  the  obstruction  appears  to  depend  upon  constric- 
tion of  the  anal  orifice,  in  others  upon  an  imperfect  septum  stretching 
across  it. 

Treatme7it.  —  This  consists  in  notching  the  contracted  anus  with  a 
probe-pointed  bistour}^,  and  then  introducing  a  sponge-tent,  so  as  to 
dilate  it  to  the  proper  size,  to  which  it  must  be  kept  by  the  occasional 
introduction  of  a  bougie. 

Complete  Closure  of  Anus — The  anus  may  be  completely  closed 
by  II  membranous  septum  stretching  across  it,  usually  having  a  raphe 
along  tiie  central  line,  and  a  slight  depression,  tiirough  which  the  dark 
meconium  can  be  seen,  and  on  which  an  impulse  can  be  felt.  This  con- 
stitutes perhaps  the  most  common  form  of  malformation  that  is  met  with. 

Treatment. — In  this  variet^'^  an  incision  must  I)e  made  through  the 
septum  along  the  middle  line,  and  this  again  cut  across  f>n  each  side, 
when  the  meconium  will  freely  escape.  The  four  angular  flaps  that  are 
left  must  now  be  removed,  and  the  aperture  kept  open  by  the  introduc- 
tion of  a  well-oiled  plug. 

Occlusion  of  Rectum  above  the  Anus  by  a  Membranous 
Septum — The  anus  may  remain  open  ;  but,  at  a  distance  of  about  half 
an  inch  or  an  inch  from  its  aperture,  the  rectum  will  be  found  occluded 
by  a  perfect  membranous  septum  stretching  across  it.  This  is  a  rare 
and  somewhat  |)uzzling  kind  of  malformation,  as  in  it  the  infant  will  be 
found  to  labor  under  intestinal  obstruction,  and  yet,  on  examination,  the 
anal  orifice  will  be  found  perfectly  formed,  and  thus  the  Surgeon  may  be 
misled  as  to  the  seat  of  the  obstacle.  He  will,  however,  detect  it  by 
introducing  a  probe  or  the  end  of  his  little  finger  into  the  anus. 

Treatment. — The  operation,  of  which  the  following  are  the  details, 
will  be  found  to  be  successful. 

1.  'J'he  child  is  put  in  the  lithotomy  position.  2.  A  trochar  cannula  is 
then  passed  down  to  and  pressed  against  the  septum.  3.  The  stylet  is 
then  passed  down  the  cannula  and  through  the  septum.  4.  The  trochar, 
being  pushed  into  the  bowel,  is  withdrawn,  and  the  cannula  left  in.  5. 
A  probe  is  pnssed  through  the  cannula,  which  is  then  slipped  out  over  it 
and  along  the  probe,  or  a  director  which  may  be  substituted  for  it,  a 
narrow-bladed  pair  of  dressing  forceps  is  pushed  up  and  opened  out  so 
as  to  dilate  the  opening  in  the  septum.  During  this  process,  the  retained 
faeces  will  have  escaped.  The  aperture  must  be  kept  free  by  the  occa- 
sional introduction  and  expansion  of  the  forceps  or  of  a  laminaria  tube. 

It  is  important  to  observe  that,  although  the  anus  may  be  perfectl}' 
formed  and  patent,  with  a  canal  above  it  about  half  an  inch  long,  the 
rectum  may  be  entirely  absent,  the  sigmoid  flexure  terminating  in  an 
immense  cloaca  opposite  the  sacral  prominence.  In  such  cases  it  is  of 
course  impossible  to  reach  the  gut  through  the  anus.  In  a  case  of  this 
kind,  in  an  infant  four  days  old,  in  which  I  was  unable  to  reach  the  gut 
through  the  anal  aperture,  I  |)erformed  lumbar  colotomy. 

Complete  Absence  of  Anus. — The  anus  may  be  completely  absent, 
being  blocked  up  by  a  dense  mass  of  fibro-cellular  structure,  from  half- 
an-inch  to  an  inch  in  thickness,  above  which  the  rectum  terminates  in  a 
kind  of  cul-de-sac. 

Treatment. —  An  incision  about  an  inch  in  length  should  be  carefully 
made,  from  the  point  of  the  coccyx  forwards,  and  the  dissection  carried 
down  until  the  gut  is  reached;  this  must  then  be  punctui'ed,  and  the 
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meconium  alloAverl  to  escape.  If  the  cut  surface  be  left  to  granulate, 
witli  a  plug  of  lint  merely  interposed  between  its  sides,  it  will  gradually 
contract,  and  degenerate  into  a  fistulous  opening,  through  which  the 
meconium  will  escape  with  difficulty ;  and,  as  this  track  is  not  lined  by 
a  mucous  membrane,  the  probability  is  that  the  irritation  set  up  along  it 
by  the  intestinal  matters  will  ultimately  prove  fatal  to  the  child.  In- 
deed, it  commonly  happens  in  these  cases  that  death  results  in  a  few 
days,  from  irritation  occasioned  by  the  absorption  of  the  excreted  fluids. 
In  order  to  obviate  this  source  of  danger,  Amussat  thought  of  bringing 
down  the  mucous  membrane  of  the  bowel  to  the  anal  orifice,  and  fixing 
it  there  by  sutures,  so  as  to  aff"ord  the  meconium  a  mucous  canal  to  pass 
through,  and  thus  to  prevent  the  diffuse  inflammation  which  is  apt  to 
take  place  in  the  areolar  tissue  of  the  pelvis,  by  the  contact  and  absorp- 
tion of  the  effused  matters.  In  many  cases  it  is  by  no  means  easy  to  do 
this,  but  it  should  always  be  attempted,  as  I  believe  the  whole  safety  of 
the  child  depends  upon  this  being  carried  out.  For  some  considerable 
time  after  the  operation,  the  aperture  should  be  kept  dilated  by  means 
of  bougies;  a  gum-elastic  or  pewter  tube,  through  wdiich  the  faeces  are 
allowed  to  escape,  may'  be  fixed  in  the  part. 

Closure  of  Anus  ■with  Absence  of  Rectum. — It  has  already 
been  stated  that  in  some  cases  of  perfect  formation  and  of  patency  of  the 
anus  the  rectum  is  absent,  but  more  commonly  the  anus  is  closed  when 
the  whole  of  the  rectum  is  wanting;  the  intestine  (colon)  terminating  in 
a  large  and  expanded  pouch,  situated  high  up  at  the  brim  of  the  pelvis, 
opposite  the  sacral  prominence.  A  case  of  this  kind  differs  from  the 
last  only  in  the  extent  of  the  occlusion,  and  cannot  indeed  be  distin- 
guished from  it  until  the  Surgeon  has  made  an  incision  in  the  site  of  the 
anus,  and  has  failed  to  reach  the  gut  at  the  usual  distance. 

Treatment. — Three  courses  present  themselves  to  the  Surgeon.  1. 
The  colon  may  be  opened  in  the  left  iliac  region  ;  2.  It  may  be  reached 
in  the  left  lumbar  region;  and,  3.  An  opening  may  be  made  into  it 
through  the  perinaeum. 

1.  Iliac  Incision The  onl}^  advantages  that  the  iliac  incision  or 

Littre's  operation  presents,  are,  that  it  is  an  operation  easy  of  perform- 
ance; and  that,  whether  the  Surgeon  reach  the  colon  or  not,  he  is  cer- 
tain to  hit  upon  some  part  of  the  intestinal  tube  which  may  be  drawn 
forw^ards  find  opened. 

The  objections  to  this  operation  are,  the  inconvenient  situation  of  the 
artificial  anus;  the  great  danger  that  must  necessarily  result  from 
wounding  the  peritoneum  ;  the  chance  of  not  finding  the  sigmoid  flex- 
ure ;  and,  as  has  often  happened,  of  being  obliged  to  open  that  portion 
of  the  small  intestine  which  first  presents  itself. 

The  moi^taiity  after  this  operation  is  ver}'  great.  Amussat  states 
that,  of  twenty-one  children  thus  operated  on,  only  four  ultimately  re- 
covered. Rochard,  of  Brest,  however,  writing  in  1859,  speaks  of  twelve 
cases  as  having  occurred  in  the  practice  of  himself  and  other  Surgeons 
in  that  tow^n,  in  seven  of  whicli  the  operation  was  followed  b}^  recovery. 

2.  Lumbar  Incision The  lumbar  incision,  or  Amussat's  opera- 
tion, has  now  been  several  times  successfully  practised  on  imperforate 
children. 

The  advantages  of  this  operation  consist  not  only  in  the  artificial  anus 
being  situated  at  a  more  convenient  spot  than  in  Littre's  operation,  but 
more  especially  in  the  possibility  of  opening  the  colon  in  this  situation 
without  wounding  the  peritoneum. 

The  objections  to  this  operation,  as  applied  to  imperforate  children, 
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lie  in  the  frequent  co-existence  of  malfonnation  or  malposition  of  the 
colon  with  absence  of  the  rectnm,  and  in  the  impossibility  in  many  cases 
of  determining,  before  proceeding  to  operate,  whether  the  anus  is  only  oc- 
cluded by  a  niembranons  septum,  or  whether  the  rectnm  is  absent  as 
well.  If  it  conld  be  ascertained  beforehand  that,  thongh  the  rectum  be 
absent,  the  descending  colon  occupies  its  normal  position  in  the  lelt 
lumbar  region,  I  think  it  probable  that  the  lumbar  incision  would  be 
attended  with  less  danger  thtin  an}^  other  operation  that  could  be  prac- 
tised ;  but,  in  the  absence  of  this  knowledge,  it  would  scarcely  appear 
to  be  justiliable  to  have  recourse  to  it,  as  the  colon  might  not  be  found, 
and  the  anus  might  merel}'  be  covered  by  a  dense  membranous  septum. 

3.  Perineal  Incision The  perineal  incision  has  the  advantage  of 

being  in  the  natural  situation  of  the  anus,  and  of  being  easily  practised 
and  perfectly  successful  in  all  those  cases  in  which  the  anus  onl^'  is 
imperforate,  the  rectum  being  present.  It  is  in  those  cases  only  in 
which  there  is  congenital  absence  of  the  rectum  that  this  operation  is 
difficult  of  performance,  and  uncertain  in  its  results.  The  dissection 
requires  to  be  carried  with  caution  to  a  considerable  depth  along  the 
mesial  line  ;  the  Surgeon  taking  the  curve  of  the  sacrum  and  coccyx  for 
his  guide,  and,  bearing  in  mind  the  relations  of  the  bladder  and  large 
vessels  in  the  neighborhood,  carefully  proceeding  in  search  of  the  gut, 
which  may  be  found  at  a  considerable  depth  from  the  surface.  The 
danger  of  wounding  the  bladder  must  also  be  considered,  and  may  be 
materially  lessened  b^'  emptying  this  viscus  by  pressing  over  the  pubes 
before  commencing  tlie  operation.  In  four  instances  of  this  kind  on 
which  I  have  operated,  it  was  necessary  to  proceed  to  a  depth  of  at  least 
one  and  a  half  or  two  inches  before  the  bowel  was  reached  ;  which,  on 
account  of  the  narrowness  of  the  wound  and  the  small  size  and  impor- 
tant relations  of  the  parts,  is  not  an  easy  matter.  If  it  could  be  ascer- 
tained before  proceeding  to  operate,  that  the  rectum  is  absent,  it  might 
be  wiser  to  search  for  the  bowel  in  the  lumbar  region.  But,  as  the  Sur- 
geon has  no  means  of  ascertaining,  before  making  his  incision,  whether 
the  rectum  be  one  inch  or  three  inches  from  the  surface,  he  must  cut 
into  the  perinteum  in  order  to  obtain  the  necessary  information;  and  if 
once  he  have  penetrated  to  such  a  depth  as  to  pass  beyond  the  levator 
ani  muscle,  or  into  the  deep  fascite  in  this  situation,  a  great  portion  of 
the  immediate  danger  of  the  operation  will  have  been  incurred,  and  few 
would  think  it  advisable  to  leave  the  perineal  operation  unfinished,  and 
expose  the  child  to  the  additional  risk  of  opening  the  colon  in  the  lum- 
bar region.  Yet,  if  he  have  gone  as  deeply  as  he  dare  venture,  and 
have  not  encountered  the  bowel,  there  is  no  alternative  but  to  open  the 
intestine  through  the  abdominal  wall,  or  to  leave  the  child  to  its  fate. 
In  this  alternative,  Amussat's  operation  should  be  performed.  This  has 
actuall}^  been  done,  and  with  success.  I  saw,  some  years  ago,  a  3'oung 
gentleman  eight  3'ears  of  age,  who  had  thus  been  operated  upon  in 
Mexico  for  congenital  absence  of  the  anus  and  rectum.  An  incision  had 
first  been  made  in  the  perinseum,  but,  no  intestine  being  met  with,  the 
colon  was  opened  in  the  left  lumbar  region.  The  boy  was  in  good 
health,  well  nourished,  had  no  great  trouble  with  the  artificial  anus, 
which  was  covered  with  a  truss  pad,  and  only  suffered  occasional  incon- 
venience from  prolapse  of  the  mucous  membrane.  There  was  a  kind  of 
sphincter-like  action  in  the  muscles  about  the  orifice,  by  which  the  finger 
was  gripped. 

I  have  several  times  operated  in  this  way  on  imperforate  children;  but 
in  all  instances  unsnccessfnlly.     In   one  case,  there  was  an  anal   aper- 
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ture,  I>iit  with  complete  occlusion  of  the  rectum.  I  operated  on  tlie 
fourth  day,  first  atteinptiiig  to  reach  the  gut  through  the  anus  ;  but, 
failing  in  this,  performed  the  lumbar  operation  on  the  left  side. 

Tliere  is  one  point  in  connection  vvitli  the  perineal  operation  to  which 
it  is  of  much  importance  especially  to  attend,  not  only  as  respects  the 
immediate  result  of  the  opei'ation,  but  as  regards  the  ultimate  success  of 
the  procedure;  I  mean  the  bringing  down  of  the  mucous  membrane  of 
tlie  gut,  and  fixing  it  to  the  lips  of  the  external  wound.  Unless  this  be 
done,  the  line  of  incision  between  the  termination  of  the  gut  and  the 
aperture  in  the  integuments  will  degenerate  into  a  fistulous  canal;  which, 
like  all  fistulpe,  will  have  a  tendency  to  contract,  and  will  be  a  source  of 
endless  embarrassment  to  the  Surgeon  and  to  the  patient.  If  the  mu- 
cous membrane  can  be  brought  down  and  fixed  to  the  opening  in  tlie 
integument,  this  source  of  inconvenience  will  he  removed,  and  the  pa- 
tient will  be  saved  all  that  danger  which  results  from  the  passage  of  the 
meconium  over  a  surface  of  recently  incised  areolar  tissue.  This,  how- 
ever, can  only  be  done  when  the  intestine  terminates  at  a  short  distance 
from  the  surface.  If  the  })erineal  incision  be  two  or  three  inches  in 
depth,  there  will  be  little  probability  of  the  Surgeon  being  able  to  bring 
tiie  intestine  down  to  such  an  extent.  In  the  case  that  I  have  related  I 
attempted  to  do  so,  but  found  that  the  gut  was  too  firmly  fixed  to  be 
removed  by  an^'^  traction  tiiat  it  would  have  been  safe  to  employ. 

Absence  of  Anus  :   Opening  of  Return  into  other  Canals 

The  anal  orifice  may  he  absent,  and  the  gut  may  open  into  one  of  the 
neighboring  mucous  canals,  as  the  vagina,  the  urethra,  or  the  bladder. 
In  such  anomalous  cases  there  is  usually,  1  believe,  but  little  to  be  done, 
except  to  restore  the  anal  orifice  if  possilile;  but,  if  this  be  impractica- 
ble, to  make  a  lumbar  orifice,  and  tlien  to  take  the  chance  of  the  other 
preternatural  communication  closing.  This  it  will  sometimes  do;  and 
cases  have  occurred  in  which,  although  the  whole  of  the  meconium  with 
flatus  had  escaped  per  urelhi-am,  yet,  on  opening  the  rectum,  the  abnor- 
mal communication  seemed  gradually  to  close,  tlie  fseces  being  directed 
into  their  proper  channel.  In  a  case  in  which  I  was  once  consulted, 
there  was  imperforate  anus  and  rectum,  and  the  bowel  protruded  as  a 
red  fleshj'  tube,  discharging  meconium,  and  about  four  inches  in  length, 
from  the  anterior  abdominal  wall,  just  below  the  umbilicus,  and  imme- 
diatel}^  above  an  exti'overted  bladder.  In  such  a  complicated  malfor- 
mation, Surgery'  could  evidently  do  nothing. 

STRICTURE — SIMPLE,  SYPHILITIC,  AND  MALIGNANT. 

Stricture  may  occur  in  ain^  part  of  the  large  intestine,  I)ut  with  very 
varying  degrees  of  frequency  in  diff"erent  portions  of  that  gut.  Exces- 
sively rarely  met  with  in  the  ascending  or  transverse,  of  unfrequent 
occurrence  in  the  descending  colon,  it  becomes  more  common  in  the  sig- 
moid flexure,  and  very  frequently  occurs  at  about  the  junction  of  this 
portion  of  the  colon  with  the  rectum.  In  the  rectum  itself  it  is  most 
commonly  found  either  at  the  upper  part,  from  four  to  six  inches  above 
the  anus,  or  else  a  little  above  that  a[)erture. 

It  is  of  three  kinds:  1.  the  sfmp/e,  dependent  on  simple  thickening  of 
the  intestinal  coats;  2.  the  syphilitic;  and  3,  the  malignant,  consisting 
of  cancerous  degeneration  of  the  walls  of  the  gut,  or  of  malignant  masses 
obstructing  the  bowel. 

1.  Simple  or  Fibrous  Stricture,  though  occasionally  occurring  in 
the  transverse  or  descending  colon,  is  most  frequently  met  with  in  the 
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sigmoid  flexure  or  at  its  junction  witli  the  rectum,  or  at  the  upper  part 
of  this  gut,  from  four  to  six  indies  from  the  anus.  This  form  of  stric- 
ture of  tlie  large  intestine  commonly  occurs  in  elderly  people,  and  vvith 
special  frequency  in  women.  Jt  is  usiiallj'  the  result  of  long-continued 
diarrhea  or  of  chronic  dysentery. 

SymptomH. — The  symptoms  of  simple  stricture  of  the  rectum  consist 
at  first  of  some  diCficulty  in  defecation,  the  patient  being  obliged  to  strain 
at  stool.  The  fseces  will  also  appear  to  be  flattened,  narrowed,  or  fur- 
rowed, and  in  man}'^  cases,  more  especially  as  the  stricture  advances, 
are  passed  in  the  form  of  small  scybala,  with  occasionally  a  kind  of 
spurious  diarrhoea,  consisting  of  the  passage  of  the  more  fluid  intestinal 
contents,  whilst  the  solid  matters  are  left  behind.  At  the  same  time 
there  is  very  commonly  pain  in  defecation,  and  the  occasional  passage 
of  some  mucus  or  blood;  and  dyspeptic  symptoms,  "with  flatulent  dis- 
tension of  the  abdomen,  are  apt  to  come  on.  If  the  stricture  be  within 
four  or  five  inches  of  the  anus,  it  may  be  reached  with  the  finger,  and 
its  precise  situation  and  diameter  ascertained.  If  above  this  point,  it 
must  be  examined  by  the  introduction  of  a  well-greased  bougie,  attention 
being  paid  to  the  curve  which  the  rectum  makes  from  side  to  side,  as 
well  as  from  before  backwards.  In  introducing  a  bougie  in  order  to 
ascertain  the  presence  of  a  stricture  above  the  upper  encl  of  the  rectum, 
but  little  information  can  be  gained  in  maiuf  cases,  as  the  point  of  the 
instrument  is  apt  to  hitch  in  folds  of  the  mucous  membrane,  or  opposite 
the  promontory  of  the  sacrum  ;  and  thus,  its  onward  passage  being 
prevented,  an  appearance  of  constriction  may  present  itself,  which  in 
reality  does  not  exist,  and  unless  care  be  taken  the  mucous  membrane 
may  actually  be  lacerated,  and  the  instrument  forced  through  it  into 
the  peritoneal  cavity.  In  other  cases,  the  bougie  will  appear  to  pass, 
when  in  reality  its  point,  meeting  with  an  obstruction,  curves  down- 
wards into  the  rectum. 

The  Progress  and  termination  of  a  simple  stricture  vary  in  different 
cases.  In  many  cases  persons  will  live  on  in  very  good  general  healtii 
through  a  long  series  of  years,  wiio  present  all  the  symptoms  of  this 
simple  stricture  of  the  rectum.  In  others  the  contraction  of  the  stric- 
ture may  go  on  increasing,  until  at  last  complete  occlusion  takes  place, 
with  retention  of  f?eces  and  all  the  symptoms  of  obstructed  bowels. 
This  condition  usually  comes  on  slowly,  and,  after  the  obstruction  is 
complete,  life  may  continue  for  several  weeks;  but  in  some  instances 
the  obstruction  seems  to  take  place  rather  suddenly,  and  with  all  the 
s3'mptoms  of  acute  intestinal  strangulation,  death  occurring  in  a  few 
days.  Abscess  occasionally  forms  in  the  neighborhood  of  the  stricture; 
and,  passing  down  into  the  pelvis,  may  burst  either  into  the  ischio-rectal 
space,  or  into  the  vagina,  or  may  present  upon  the  nates.  The  dis- 
charge of  pus  from  this  source,  as  well  as  from  the  mucous  membrane 
lining  the  stricture,  which  falls  into  an  ulcerated  state,  may  iiuluce  ex- 
treme emaciation  and  hectic,  to  which  the  impairment  of  nutrition  con- 
sequent upon  the  disturbance  of  digestion  adds  materially. 

Treatment. — The  bowels  should  be  kept  moderately  open,  but  purga- 
tion carefully  avoided,  as  it  is  a  source  of  much  irritation.  Castor-oil, 
Carlsbad  salts,  or  saline  aperient  mineral  waters  in  small  doses  suit  best. 
The  diet  should  be  carefully  regulated,  and  the  strength  kept  up. 

The  surgical  treatment  of  simple  stricture  of  the  rectum  must  be  con- 
ducted on  the  principle  of  dilating  the  canal  at  its  constricted  point.  If 
this  be  within  reach  of  the  finger,  the  dilatation  can  be  readily  carried 
out.     If  it  be  above  the  upper  part  of  the  rectum,  and  the  stricture  be 
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tight,  it  is  extremely  difficult  to  introduce  the  proper  instruments  with 
certainty.  When  the  stricture  is  low  down,  so  tiiat  the  end  of  the 
finger  can  be  introduced  into  it,  it  may  readily  be  dilated  liy  introducing 
a  rectum  bougie  every  second  day,  and  gradually  increasing  tlie  size  of 
the  instrument.  If  the  stricture  yield  but  slowly,  and  be  very  tight  and 
indurated,  I  have  found  it  a  convenient  plan  to  introduce  a  sheathed 
probe-pointed  bistoury  into  it  and  to  notch  it  towards  its  posterior 
aspect,  where  this  may  be  done  without  danger  to  the  peritoneum.  A 
tent  of  compressed  sponge  should  then  be  introduced,  and  left  in  for 
twelve  hours.  On  its  withdrawal,  bougies  may  more  readily  be  passed; 
or  the  dilatation  may  be  carried  on  by  means  of  tents  of  compressed 
sponge.  When  the  stricture  is  above  the  reach  of  the  finger,  a  good 
deal  of  management  will  be  required  to  make  the  bougie  enter  it.  Tliis 
is  best  done  by  laying  the  patient  on  his  left  side,  and  using  a  moderate- 
sized  wax  or  elastic  bougie,  wliich  must  be  passed  without  the  employ- 
ment of  any  force.  When  once  tiie  Surgeon  has  introduced  one,  others 
can  readily  be  made  to  follow  in  the  same  track.  Tlie  great  danger  in 
introducing  a  bougie  high  up,  is  to  mistake  the  obstruction  offered  by 
its  point  coming  into  contact  with  one  of  tlie  valv.ular  folds  of  mucous 
membrane  that  occur  in  this  situation,  for  tliat  of  the  stricture,  and,  by 
pushing  on  the  instrument,  to  perforate  tlie  bowel — an 
accident  that  would  probalily  occasion  fatal  peritonitis. 
During  the  introduction  of  bougies,  the  bowels  must  be 
kept  regular  by  means  of  lenitive  electuary,  and  the 
occasional  use  of  emollient  enemata.  If  much  pain  or 
irritation  should  be  occasioned  b}-  their  presence,  opium 
should  be  administered  internally  or  in  the  form  of  sup- 
positories. Though  a  simple  stricture  of  the  rectum 
may  be  much  relieved  by  the  use  of  liougies,  it  is  seldom, 
i  think,  cured  by  this  means;  there  being  a  great  ten- 
dency in  it  to  contract  so  soon  as  the  treatment  is  dis- 
continued. 

Dilatation  may  sometimes  be-  very  conveniently 
effected  by  the  use  of  Todd's  dilator  (Fig.  694).  This 
is  introduced  closed,  covered  with  a  thin  vulcanised 
India-rubber  sheath,  so  as  to  avoid  nipping  the  mucous 
inemln-ane.  It  is  then  expanded  to  the  required  extent 
by  pressing  on  a  trigger  in  the  handle. 

If  complete  obstruction  occur,  an  endeavor  should  be 
made  to  relieve  the  patient  by  the  use  of  enemata  of 
gi'uel  and  linseed-oil,  and  the  strength  should  be  sup- 
ported by  a  diet  that  is  nourishing,  at  the  same  time 
that  it  leaves  little  or  no  solid  residue;  the  bowels  may 
eventually  act  after  a  considerable  lapse  of  time,  the 
stricture  apparently  giving  way.  In  a  case  to  which 
reference  has  already  been  made,  the  stricture  gave  way 
after  obstruction  had  lasted  for  about  five  weeks,  some 
hardened  faeces  with  bloody  mucus  being  discharged,  which  were  speedily 
followed  by  abundant  feculent  motions.  Should  the  obstruction,  how- 
ever, continue,  and  the  patient  consequently  be  in  imminent  danger  of 
death  from  this  cause,  the  intestine  should  be  opened,  if  possible,  by 
Amussat's  operation,  performed  in  the  way  already'  described  (p.  666, 
vol.  II.).  This  may  require  to  be  done  either  on  the  right  or  the  left 
side,  according  to  the  seat  of  stricture.  In  the  majority  of  instances, 
this  will  be  situated  below  the  descending  colon,  so  that  relief  may  be 
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given  by  opening  this  intestine  in  the  left  loin;  but  if  it  be  impossible 
or  even  very  difficult  to  determine  the  precise  seat  of  the  obstruction, 
the  operation  may  as  readily  be  performed  in  the  right  lumbar  region. 
In  those  rare  eases  in  which  tlie  stricture  is  seated  in  the  transverse 
colon,  there  would  probably  be  considerable  distension  of  the  right  loin, 
without  any  corresponding  enlargement  of  the  left;  in  these  circum- 
stances, the  proper  plan  would  be  to  open  tlie  Ci^ecnm, 

2.  Syphilitic  Stricture  of  the  Large  Intestine  is  met  witli  in 
tlie  rectum  from  one  to  three  inches  above  the  anal  aperture,  and  chiefly 
in  young  women  under  thirt}',  rarely  in  men.  They  are  essentially  Hos- 
pital cases,  seldom  if  ever  seen  in  private  practice.  This  form  of  stric- 
ture is  usually  situated  an  inch  or  two  up  tlie  rectum.  It  feels  as  if 
there  were  a  thickened  cicatricial  annular  constriction  of  the  mucous 
membrane.  At  times  tliere  are  ulcei'ations  and  fissures  in  and  below 
this  constriction,  and  very  commonly  the  usual  evidences  of  constitu- 
tional sypliilis.  1  have  seen  these  syphilitic  ulcerations  extend  into  the 
vagina,  so  as  to  establish  a  recto-vaginal  fistula.  In  cases  of  this  truly 
disgusting  disease,  the  general  health  is  usually  good,  and  the  local 
symptoms  of  rectal  stricture  by  no  means  severe. 

The  Treatment  consists  in  the  usual  means  for  the  cure  of  constitu- 
tional syphilis,  local  dilatation,  with  or  without  notching,  and  tlie  appli- 
cation of  nitrate  of  silver  to  the  concomitant  sores. 

.3.  Cancer  and  Malignant  Stricture.  —  Cancer  of  the  rectum 
usually  occurs  in  the  form  of  infiltration  of  the  substance  of  the  wall  of 
the  gut,  giving  rise  to  considerable  induration  and  contraction  of  the 
bowel,  ill  r)ther  cases,  a  flat  cauliflower  growth  springs  from  the  inner 
surface  of  the  intestine,  being  hard,  nodulated,  and  presenting  all  the 
ordinary  characters  of  scirrhus  ;  sometimes  it  is  pedunculated,  so  as  to 
resemble  a  haemorrhoidal  protrusion.  Lastly,  a  scirrhous  tumor  ma}'' 
form  in  the  areolar  tissue  external  to  the  rectum,  and  at  last  press  upon 
and  implicate  the  gut. 

Encephaloid  is  rarelj''  met  with  in  this  region,  but  has  been  seen  as  a 
large,  soft,  rapidly  growing  fungating  mass, 

Epilhelioma  is  rare,  and  when  it  occurs  is  met  with  at  the  anal  orifice, 
often  as  a  somewhat  notched  and  protuberant  growth.  It  will  be  found 
to  extend  into  the  interior  of  the  gut,  vvhere  it  is  more  or  less  ulcerated. 

Adenoid  Cancer  or  Columnar  Epithelioma  of  the  rectum  or  sigmoid 
flexure  is  far  from  uncommon. 

Fibro-plastic  tumors  will  also  sometimes  develop  in  the  rectum,  and 
run  a  trnly  malignant  course,  with  ulceration,  sloughing,  and  rapid 
implication  of  adjacent  parts. 

Most  usually  cancerous  disease  is  seated  from  three  to  five  inches 
above  the  anus,  and  may  implicate  a  considerable  portion  of  the  bovvel, 
extending  upwards  rather  than  downwards,  giving  rise  to  considerable 
induration  and  contraction,  and  attended,  at  least  in  some  cases,  by 
complete  occlusion  of  the  interior  of  the  gut. 

Symptoms. — Cancer  of  the  rectum  is  chiefly  met  with  in  middle  life, 
but  sometimes  does  not  occur  until  advanced  age.  Both  sexes  are 
equally  liable  to  it;  if  anything,  it  is  more  frequent  in  women  than  in 
men. 

It  is  very  insidious  in  most  cases  in  its  early  manifestations.  A  sense 
of  uneasiness,  a  tendency  to  diarrhoea,  a  slight  discharge  of  blood  or 
mucus,  a  feeling  as  if  the  patient  had  piles,  are  usually  the  only  early 
evidences  of  the  development  of  tliJs  distressing  disease.     After  a  time, 
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the  rectal  pain  becomes  very  severe.  There  is  now  a  constant  feeling  of 
pain  and  weight  in  the  gut,  with  a  sensation  as  if  the  bowels  had  not 
been  completely  relieved,  together  with  tlie  discharge  of  mucus,  blood, 
or  pus,  and  some  flattening  of  the  fteces.  On  exploring  the  parts  with 
the  finger,  the  lower  portion  of  the  rectum  will  usually  be  found  consi- 
derabl}^  expanded,  whilst  the  tip  of  the  finger  will  come  into  contact  with 
the  contracted,  iiardened,  ulcerated,  and 
nigged  mass  ;  at  one  part  of  which  an 
opening  will  be  found  leading  into  a 
ragged,  irregular,  scirrhous  cavity  that 
passes  up  through  the  cancerous  mass  to 
the  healthy  gut  above.  The  patient  ex- 
periences most  intense  suffering  during 
defecation,  in  consequence  of  the  passage 
of  faeces  over  the  raw  and  ulcerated  sur- 
face. This  pain  is  not  confined  mei'ely  to 
the  diseased  part,  where  the  sensation  is 
of  a  hot  and  l)urning  character,  but  usu- 
ally radiates  round  the  loins  and  dovvn 
the  thighs,  and  is  so  severe  that  the 
patient  looks  forward  to  each  action  of 
the  bowels  with  the  greatest  dread,  and 
restrains  it  as  long  as  possible.  The 
whole  nervous  system  at  last  participates 
in  this  continnalh'  recurring  suffering; 
the  countenance  becomes  anxious ;  the 
spirits  are  depressed  ;  sleep  and  digestion 
are  destroyed.  The  patient's  condition 
is  indeed  truly  miserable,  between  the 
dread  of  excessive  snffering  when  the 
bowels  act,  on  the  one  hand,  and  the  fear 
of  impending  obstruction  on  the  other. 
In  many  instances  he  is  worn  out  by  this 
suffering,  together  with  the  constitutional 

cachexy  induced  by  the  contamination  of  the  system  with  the  cancerous 
matter.  Not  unfrequently  tlie  misery  is  much  increased  by  the  forma- 
tion of  fistulous  openings  in  the  neighborhood  of  the  bowel,  and  com- 
munications between  it  and  neighboring  parts,  such  as  the  vagina, 
bladder,  or  urethra,  with  cancerous  implication  of  them.  Flatus  as  well 
as  faeces  thus  get  entrance  into  the  bladder  and  vagina;  the  flatus  pass- 
ing out  with  a  rush,  the  faeces  sometimes  olistructing  the  urethra,  and 
often  very  seriously  irritating  the  bladder,  producing  strangui-y  and 
great  pain. 

Death  may  put  an  end  to  the  patient's  sufferings  in  several  ways:  by 
exhaustion  from  i)ain  and  continuous  discharge,  together  with  constitu- 
tional cachexy;  by  pjerforation  of  the  canceroiis  mass,  which,  ulcerating 
through  at  some  point,  opens  into  the  peritoneal  cavity,  and,  by  hsemor- 
rliage  internal  or  into  the  gut,  inducing  fatal  collapse,  rapidly  destroys 
life ;  and  in  otlier  instances,  though  more  rarely,  by  fsecal  obstruction, 
as  in  the  case  of  simple  stricture.  The  reason  why  intestinal  obstruc- 
tion is  comparatively^  rare  in  cancer  of  the  rectum  is,  that  the  diseased 
mass  ulcerates  and  necroses  more  rapidly  than  it  grows  into  the  bowel, 
and  thus  an  irregular  chasm  is  left  in  its  centre,  through  which  the  fieces 
pass. 


Fig.  69o.— Cancer  of  Upper  Part  of  Rec- 
tum. At  X  perforation  took  place, 
leading  to  fatal  Peritonitis  during 
administration  of  an  Enema. 
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T'^'eatment. — This  must  necessarily  be  palliative.  The  bowels  must  be 
relieved  b}^  occasional  doses  of  castor-oil  or  by  emollient  euemata.  Large 
doses  of  opium,  or  of  morphia  injected  hypodermically,  are  required  after 
each  action  of  the  bowels  to  lessen  the  patient's  distress.  Little  good 
can  be  expected  from  more  active  measures:  dilatation  only  irritates  the 
disease  and  would  tend  to  increase  the  mischief.  The  application  of 
caustics,  such  as  potassa  fusa,  offers  no  prospect  of  advantage,  as  onl}' 
a  superficial  slough  could  in  this  way  be  formed  without  \QYy  serious 
risk  of  perforation  ;  it  is,  besides,  an  excessively  painful  remedy'.  Amus- 
sat  has  proposed  to  crush  and  break  down  the  morbid  mass  by  means  of 
tlie  finger  and  forceps  ;  but  from  such  treatment  as  this  little  good  can 
be  anticipated.  The  recommendation  to  excise  the  cancerous  mass,  as 
made  by  Lisfranc  and  other  French  Sui'geons,  is  contrary  to  every  prin- 
ciple of  good  surgery  ;  as  it  is  impossible  to  extirpate  the  whole  of  the 
disease,  without  either  laying  open  the  peritoneal  cavity,  or  destroying 
the  patient  by  the  profuse  haemorrhage,  which  could  scarcely  be  arrested. 
If  palliative  means  fail  in  affording  the  requisite  relief,  and  the  patient 
suffer  much  local  pain  and  constitutional  irritation  during  defecation, 
the  propriety  of  establishing  an  artificial  anus  in  the  left  lumbar  region 
by  colotomy  must  be  discussed  ;  not  with  the  view  of  saving  life,  but 
rather  in  the  hope  of  prolonging  existence,  and  lessening  suffering  by 
preventing  the  exhaustion  and  agonising  pain  that  attend  the  passage 
of  the  feculent  matter  over  the  ulcerated  surface  (p.  666,  vol.  IL). 

Colotomy  may  be  required  in  cancer  of  the  rectum  for  one  of  three 
reasons:  1.  To  relieve  the  intense  agony  resulting  from  the  passage  of 
faeces  over  the  ulcerated  cancerous  masses ;  2.  To  relieve  the  suffering 
and  great  discomfort  occasioned  by  the  faeces  passing  into  the  bladder 
or  vagina;  3.  For  the  relief  of  more  or  less  complete  obstruction  giving 
rise  to  stercoraceous  distension  of  the  abdomen.  In  any  case  it  is  only 
a  palliative;  but  by  its  means  life  may  be  prolonged  as  well  as  rendered 
more  endurable. 

Cancer  of  the  Anus. — This  is  not  a  very  common  affection  ;  it 
usually  occurs  secondarily  in  consequence  of  scirrhus  of  tlie  rectum 
spi'eadiiig  to  and  involving  the  margin  of  the  anus.  When  it  occurs  as 
a  primaiy  disease,  it  is  usually  in  the  form  of  epithelioma,  and  may  then 
form  about  the  anus,  just  as  it  does  at  other  muco-cutaneons  apertures. 
If  limited,  and  detected  in  the  early  stage,  it  may  advantageously  be  ex- 
cised ;  but  at  a  more  advanced  period  of  the  disease,  such  a  practice  can 
scarcely  be  adopted  with  any  prospect  of  success,  in  consequence  of  the 
impossibility  of  removing  the  whole  of  the  structures  implicated. 

Fibro-Plastic  Tumor  of  the  Rectum  is  occasionally  met  with, 
forming  large  and  somewhat  pale  tuberose  masses,  projecting  into  the 
interior  of  the  gut,  or  even  protruding  through  the  anus,  and  giving  rise 
to  the  same  train  of  local  symptoms  as  characterise  cancer  of  the  gut — 
although  the  pain  is  less  intense.  In  such  cases  as  these  the  disease 
may,  if  limited  or  pedunculated,  be  removed  by  double  whipcord  liga- 
ture or  b}^  the  tcraseur.  By  means  of  this  instrument,  I  have  removed 
from  the  inside  of  the  gut  a  tumor  of  this  kind  nearly  as  large  as  the  fist. 
Recurrence  may  of  course  be  expected,  but  the  patient  will  get  relief  for 
a  time. 

Fapilliform  tumors  are  also  met  with  in  this  region,  causing  much 
obstruction,  irritation,  and  haemorrhage.  They  may  i)e  removed  in 
some  cases  by  dividing  the  sphincter,  dilating  the  gut,  and  then  extract- 
ing or  destroying  the  mass. 
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Polypi  sornetinies  form  in  the  rectum,  constituting  large  pendulous 
tumors  of  a  fibro-mucous   character  (Figs.  G96,  697).     They  often  give 


/"Kh 


Fig.  696. — Polypus  of  the  Rectum  with.  Pedicle, 
removed  from  child  7  years  old. 


Fig.  697. — Polypus  of  the  Rectum  cut  open, 
showiug  cysts  liued  by  Columnar  Epithelium. 


rise  to  profuse  and  repeated   haemorrhages.     The^^  may   safely  be  re- 
moved by  the  application  of  a  ligature  to  their  neck. 


RECTAL   FISTULA. 

Fistulous  openings  occasionally  occur  between  the  rectum  and 
the  bladder  in  men ;  or  between  this  gut  and  the  vagina  in  women. 

Reeto-Vesical  Fistulas  are  not  of  common  occurrence,  and  usually 
result  either  from  organic  disease  of  a  cancerous  character,  establishing 
a  communication  between  the  rectum  and  the  bladder;  or  from  a  wound 
of  the  gut  during  the  operation  of  lithotomy.  In  these  cases  the  urine 
escapes  per  anicm  in  greater  or  less  quantity,  occasioning  constant  irri- 
tation or  excoriation,  with  a  sort  of  liquid  diarrhoea;  and  the  wet  state 
in  which  the  patient  is  kept  by  the  dribbling  of  urine  gives  rise  to  an 
offensive  amnioniacal  odor  about  him.  If  the  communication  between 
the  rectum  and  bladder  be  a  free  one,  feculent  matter  and  flatus  get 
admission  into  the  urinary  organ,  and  escape  from  time  to  time  by  the 
urethra;  perhaps  even  more  abundantly  tlian  the  urine  does  pe?'  anum. 
This  is  especially  the  case  when  the  fistula  is  carcinomatous ;  and  it  is 
remai'kable  how  little  irritation  is  often  set  up  by  this  admixture  of 
fgeces  with  urine  in  the  bladder.  The  fistulous  aperture  in  the  rectum 
can  always  readily  be  detected  by  passing  the  finger  into  the  gut,  or 
examining  its  interior  with  the  speculum  ani. 

Treatment — If  the  disease  be  cancerous,  nothing  can  be  done  in  the 
way  of  treatment  beyond  keeping  the  parts  clean  ;  but  if  it  be  traumatic 
in  its  origin,  of  small  size,  and  more  especially  if  it  be  recent,  its  closure 
may  not  unfrequently  be  accomplished  by  touching  it  witli  the  nitrate 
of  silver,  or  a  red-hot  wire  through  a  speculum  ani.  In  these  cases  the 
galvanic  cautery  might  advantageously  be  employed.  If,  however,  the 
fistula  be  of  old  standing,  and  the  aperture  large,  cauterisation  will 
probably  not  succeed;  and  then  perhaps  the  only  mode  of  treatment 
that  can  be  adopted  will  be  to  introduce  a  grooved  statf  into  the  urethra, 
and  cut  through  the  sphincter  upon  this,  thus  laying  the  parts  into  one, 
and  converting  the  anal  into  a  perineal  fistula.  By  keeping  the  catheter 
in  the  l)ladder,  and  emptying  this,  granulations  will  be  allowed  to  spring 
up,  and  deep  union  be  accomplished.  In  cancerous  recto-vesical  fistula, 
colotomy  ma}'  be  had  recourse  to  with  every  prospect  of  mitigating  the 
patient's  sufferings  (Vol.  II.  p.  680),  and  of  thus  jjrolonging  life. 

Entero-Vaginal  Fistula — It  has  happened  that  a  communication 
has  been  set  up  between  the  small  intestine  and  the  vagina,  an  artificial 
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anus  in  fact  forming  in  this  cavity.  These  cases,  however,  are  very 
rare,  and  may  indeed  be  looked  n|jon  as  incurable.  Roux  and  Casa- 
mayor  have  endeavored  to  estal)lish,  by  a  deep  and  difficult  dissection, 
a  communication  between  tlie  small  and  lar^e  intestine;  but  the  ojjera- 
tion,  as  might  have  been  expected,  has  proved  fatal, 

Recto-Vaginal  Fistulse  may  arise  from  two  causes:  1st,  slough- 
ing of  the  posterior  wall  of  the  vagina,  in  consequence  of  some  undue 
pressure  exercised  upon  it  during  parturition;  and  2nd,  its  perforation 
by  syphilitic  ulceration;  They  are  of  two  kinds:  viz.,  the  simple,  con- 
sisting of  a  button-hole  opening  (and  tliese  are  often  sypliilitic),  and 
those  complicated  with  more  or  less  exteusive  laceration  ol'the  perinaeum. 
The  size  of  these  fistulous  openings,  when  uncomplicated  witii  rupture 
of  the  perinaeura,  varies  greatly;  iu  some  cases  there  is  merely  a  small 
perforation,  in  others  there  may  be  loss  of  the  greater  portion  of  the 
))osterior  wall  of  the  vagina.  Whatever  their  size,  tliey  are  necessarily 
sources  of  very  great  discomfort  and  annoyance,  both  physical  and  men- 
tal, to  the  patient.  The  recognition  of  the  disease  is  of  course  at  once 
made  ;  the  escape  of  the  faeces  and  flatus  into  the  vagina  l)eing  obvious, 
and  digital  or  ocular  examination  through  tlie  two-bladed  speculum  at 
once  detecting  the  seat  and  extent  of  the  aperture.  As  there  is  just 
the  possibility  of  the  communication  existing  between  the  vagina  and 
the  small  intestine,  it  may  be  useful  to  bear  in  mind  that,  in  this  case, 
the  feculent  matter  tliat  escapes  has  been  found  to  be  yellower  and  less 
stercoraceous  tlian  when  the  rectum  is  opened. 

The  Treatment  will  vary  according  as  the  fistula  is  simple,  or  com- 
plicated with  lacerated  pei-ina;um. 

Simple  uncomplicated  Becto- Vaginal  Fistula^  if  it  be  small  and  recent, 
may  occasionally  be  closed  by  attention  to  cleanliness,  at  the  same  time 
that  its  edges  are  touched  with  the  nitrate  of  silver,  a  hot  iron  wire,  or 
the  platinum  loop.  If  it  be  very  large,  the  greater  part  of  the  posterior 
wall  of  the  vagina  having  been  destroyed,  it  will  probably  be  incurable  ; 
but  even  here  the  patient  should  not  be  left  to  her  fate,  and  some  opera- 
tion should  be  attempted  which  ma}'  lessen  its  size,  even  if  it  do  not 
completely  close  it.  The  kind  of  fistula  which  is  here  most  commonly 
met  with  usually  consists  of  a  circular  aperture,  that  readily  admits  the 
point  of  the  finger,  as  it  is  situated  just  above  the  spiiincter  ani.  The 
operation  for  the  closure  of  a  recto-vaginal  fistula  of  this  kind  consists, 
after  emptying  the  patient's  bowels  b}^  purgatives  and  an  enema,  and 
the  bladder  by  the  catlieter,  in  introducing  a  duck-billed  speculum  into 
the  vagina,  and  freely  paring  the  edges  of  the  aperture.  As  tlie  fistula 
is  always  low  down,  this  is  readily  done  b}'  placing  the  patient  on  her 
back,  and  tying  the  hands  and  feet  together,  as  in  lithotomy.  The  vagi- 
nal mucous  membrane  should  be  dissected  off  towards  the  fistula.  The 
next  point  is  to  bring  its  edges  into  apposition,  in  a  direction  transverse 
to  the  axis  of  the  vagina;  and  in  doing  this,  the  recommendation  made 
by  Copeland  and  Brown,  of  dividing  the  sphincter  ani,  should  always  be 
acted  on,  as  it  is  a  most  important  auxiliary  to  the  success  of  the  opera- 
tive procedures  that  are  required  ;  for,  as  there  is  always  loss  of  sub- 
stance in  these  fistulae,  there  is  necessarily  a  tendenc^y  to  tension  on 
their  sides  when  any  attempt  is  made  to  draw  them  together  ;  and  it  is 
also  of  importance  that  any  muscular  movement  about  the  parts  in  the 
neighborhood  of  the  fistulae  should  be  arrested,  as  this  might  otherwise 
break  down  union  after  it  had  taken  place  between  the  edges.  Tlie  sides 
of  the  fistula  must  then  be  drawn  into  apposition  b}^  silver  sutures  in- 
troduced by  means  of  the  hollow  needle.     1  have  generally  found  that 
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these  sutures  are  most  easily  introduced  if  passed  from  above  down- 
wards— the  mucous  membrane  being  then  drawn  upon  liy  the  needle, 
which  more  readily  transfixes  it  than  if  it  be  introduced  from  below 
upwards,  when  it  is  left  to  push  the  membrane  before  it.  The  wires  are 
then  passed  across  the  fistula  and  out  through  the  vaginal  mucous  mem- 
brane, half  an  inch  beyond  the  freshened  surfiices,  care  being  taken  not 
to  include  the  rectal  mucous  membrane.  They  may  then  be  twisted,  or 
brought  through  a  leaden  plate  and  clamped  by  shot.  The  success  of 
the  procedure  depends  not  only  on  the  proper  completion  of  the  steps 
of  the  operation,  bnt  greatly  on  the  after-treatment.  This  should  con- 
sist in  the  administration  of  opium,  to  prevent  the  bowels  from  acting 
for  tenor  twelve  days  ;  indeed,  until  firm  union  has  taken  place  between 
the  edges.  They  may  then  be  moved  by  means  of  laxatives  and  oleagi- 
nous enemata  carefull}?'  given.  During  the  treatment  the  parts  should 
be  disturbed  as  little  as  possible,  the  patient  l^nng  on  her  side  w^ith  a 
gum  catheter  tied  in  the  bladder.  Tlie  parts  should  be  well  syringed 
twice  a  day  with  cold  water.  The  patient  must  be  kept  upon  a  very 
moderate  diet,  and  the  stitches  may  be  left  in  for  eight  days,  wlien  they 
must  be  cut  out  and  carefully  removed.  Should  any  point  of  the  fistula 
not  be  closed,  the  application  of  the  nitrate  of  silver  may  induce  proper 
union  of  it. 

If,  as  ver}'-  commonly  happens,  the  Recto-  Vaginal  Fistula  he  compli- 
cated with  a  Lacerated  Perinaeum,  the  operation  for  that  condition,  de- 
scribed at  p.  643,  vol  I.,  must  be  performed,  and  the  edges  of  the  fistula, 
being  deeply  pared,  brought  together  at  the  same  time.  Sometimes  in 
tliese  cases  it  happens  that  the  perineum  unites,  leaving  an  aperture 
above  this  in  the  recto-vaginal  septum ;  if  this  aperture  be  but  small,  it 
may  be  closed  by  its  edges  being  touched  from  time  to  time  with  the 
actual  cautery ;  if  it  be  large,  so  as  to  allow  the  introduction  of  the 
finger,  I  believe  that  it  is  generally  useless  to  attempt  to  close  this  aper- 
ture by  itself;  but  the  perinseum  should  again  be  divided,  and  the  whole 
operation  repeated. 

ULCER  AND  FISSURE  OP  THE  ANUS. 

This  disease,  though  trivial  in  point  of  size  and  in  its  pathological 
relations,  is  of  great  practical  importance,  on  account  of  the  excessive 
local  pain  and  great  constitutional  irritation  to  which  a  patient  laboring 
under  it  is  often  subject.  Ulcer  and  fissure  commonly  exist  together  in 
this  situation,  though  it  by  no  means  unfrequentl3^  happens  that  the  two 
conditions  occur  separately.  The  ulcer  is  usually  of  small  size,  seldom 
larger  than  a  silver  three-pence,  of  a  circular  or  longitudinal  shape, 
situated  between  the  folds  of  the  mucous  membrane  in  the  upper  part 
of  the  anus,  or  rather  the  lovver  part  of  the  rectum,  just  above  the  ring 
or  ledge  formed  by  the  sphincter,  and  is  usually  met  with  towards  the 
posterior  part  of  the  gut  on  one  side  of,  or  opposite  to,  the  point  of  the 
coccyx.  Occasionally  more  than  one  ulcer  exists  in  this  situation.  If 
a  fissure  accompanj^  the  ulcer,  it  commonly  leads  from  this  across  the 
face  of  the  sphincter  to  the  verge  of  the  anus  ;  but  in  many  cases  one  or 
two  fissures,  sometimes  even  three  or  four,  exist  without  any  ulcer.  The 
fissures  are  usually  slightly  indurated  and  cord-like,  extending  merely 
through  the  mucous  membrane,  scarcely,  if  at  all,  implicating  the  deeper 
structures  ;  and  not  unfrequently  their  external  termination  is  concealed 
by  a  small  red  pile  or  flap  of  integument. 

The  existence  of  the  ulcer  ma}'  usually  be  determined  by  exploring  the 
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rectum  with  the  finger,  which,  if  practised  in  these  examinations,  will 
detect  a  small,  soft,  and  velvety  patch  at  the  diseased  spot;  on  touching 
this,  the  patient  will  usually  complain  of  acute  and  burning  pain.  In 
some  cases  the  ulcer  may  be  brought  into  view  by  examining  the  rectum 
with  the  speculum  ani,  here  delineated  (Figs.  698  and  699).     The  fissure 


Fi<'.  698.— Aual  Dilator. 


Fig.  699. — Speculum  Ani. 


may  alvva3's  readily  be  detected  by  everting  the  mucous  membrane  of 
the  anus,  and  by  lifting  up  or  turning  aside  the  pile  that  covers  the 
lower  end  of  the  crack.  During  this  examination,  it  will  usually-  be 
found  that  the  sphincter  ani  is  in  a  more  or  less  spasmodically  contracted 
state,  admitting  the  finger  and  instrument  with  difficulty. 

Symptom!^. — -The  s3'mptoms  of  ulcer  or  fissure  in  the  anus  are  ver}^ 
characteristic.  The  patient  complains  of  pain,  usually  of  a  severe  burning 
character,  on  the  passage  of  a  motion,  especially  if  a  hard  one  ;  occasion- 
ally it  occurs  at  the  time  of  defecation,  but  more  frequently  commences 
a  few  minutes  afterwards,  and  continues  from  half-an-hour  to  several 
hours.  The  pain  is  very  severe,  and  peculiarly  wearing  and  burning; 
it  is  generall}'  most  felt  opposite  the  sacro-iliac  articulation,  but  not 
unfrequently  radiates  round  the  pelvis  or  down  the  thighs.  In  many 
cases  it  produces  a  good  deal  of  continued  irritation  about  the  genito- 
urinaiy  organs,  giving  rise  to  symptoms  of  spasmodic  stricture  ;  a  fre- 
quent desire  to  urinate,  tenderness-  about  the  prostate,  and  seminal 
emissions.  The  pain  is  sometimes  so  severe  that  the  patient  avoids 
defecation  as  long  as  possible,  and  even  abstains  from  food  with  the 
view  of  lessening  the  necessity  for  the  frequency  of  the  act,  Yery  com- 
monly in  women,  the  pains  produced  by  the  rectal  disease  simulate  those 
occasioned  by  uterine  irritation ;  and  in  both  sexes  they  may  after  a 
time  become  continuous,  and  be  attended  by  a  good  deal  of  constant 
uneasiness  in  sitting,  so  that  the  patient  is  obliged  to  raise  the  hip  of 
the  affected  side.  There  is  often  a  discharge  of  a  streak  of  pus  or  blood 
on  the  foeces,  and  commonly  a  good  deal  of  mucous  exudation,  with  some 
tenesmus  on  defecation  ;  but  in  some  instances  these  symptoms  are  al- 
together absent,  and  the  patient  never  suffers  any  local  inconvenience 
except  from  the  pain. 

The  constitutional  irritation  is  often  very  great,  the  nervous  sj'stem 
generally  sympathising  with  the  local  mischief.     The  countenance  be- 
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comes  pale,  anxious,  careworn,  and  the  patient's  expression  is  indicative 
of  constant  suffering. 

Causes. — This  att'ection  most  commonlj^  occurs  in  women,  especially 
in  those  of  an  hysterical  temperament  and  weakly  constitution.  When 
met  with  in  men,  it  is  most  frequentl}^  seen  in  enfeebled,  cachectic,  and 
debilitated  subjects,  and  ajopears  to  be  the  result  of  a  broken  state  of 
health".  In  persons  who  have  been  the  subjects  of  the  chronic  dysentery 
of  hot  climates,  I  have  several  times  noticed  a  peculiar  form  of  patch}' 
ulceration  within  tlie  rectum,  of  an  extremely  irritable  and  very  intract- 
able character.  I  have  in  several  instances  observed  it  in  women  to  be 
of  a  s,yphilitic  nature,  and  in  such  cases  it  is  situated  generally  towards 
the  side  or  the  anterior  part  of  tiie  anus. 

The  rectum  may  be  injured  by  blows  or  falls  upon  the  sacrum  or  coccyx. 
Fissure,  laceration  of  tlie  mucous  membrane,  rupture  of  the  muscular 
fibres,  or  even  the  detachment  of  the  whole  of  the  rectum  from  its  con- 
nections with  the  sacrum  and  coccyx,  may  ensue  from  these  injuries. 

Treatment. — The  treatment  of  fissure  or  ulcer  of  the  anus,  when  the 
disease  is  met  with  in  the  early  stages,  may  sometimes  be  successfully 
conducted  by  the  application  of  niti'ate  of  silver  to  the  fissure,  and  the 
use  of  an  anodyne  or  astringent  suppository.  I  have  found  a  very 
excellent  and  useful  suppository  in  this  and  many  other  painful  affec- 
tions of  the  anus  to  be  composed  of  2  grains  of  extract  of  belladonna, 
2  grains  of  tlie  acetate  of  lead,  and  4  of  tannin,  made  up  to  a  proper 
consistence  with  a  little  cocoa-butter,  'i'his  may  be  introduced  into  the 
rectum  every  night  and  allowed  to  dissolve  there;  the  bowels  should  at 
the  same  time  be  kept  gently  open  with  castor-oil,  or  the  lenitive  elec- 
tuary. In  those  cases  in  which  the  disease  lias  been  of  some  standing 
these  means  will  not  suffice,  and  it  becomes  necessary  to  have  recourse 
to  a  ver}'  simple  operation  to  effect  a  cure.  This  consists  in  dividing 
the  affected  mucous  membrane  through  tlie  ulcer  or  fissure,  with  possibly 
some  of  the  subjacent  fibres  of  the  sphincter  muscle,  by  which  the  part 
is  set  at  rest,  and  cicatrisation  speedily'  takes  place.  The  relief  after 
tlie  operation  is  usually  immediate;  indeed,  alter  its  performance,  a 
patient  who  has  been  suff^ering  severely  for  months  or  years,  will  often 
get  complete  and  almost  instantaneous  relief.  The  merit  of  introducing 
this  plan  of  treatment  for  the  cure  of  ulcer  and  fissure  of  the  anus  into 
surgical  practice  is  due  to  Sir  B.  Brodie.  Boyer  had  previously  recom- 
mended that  the  sphincter  should  be  cut  completelj^  across,  in  order  that 
its  action  might  be  paralysed  ;  but  Brodie  found  tliat  the  ulcer  could  be 
made  to  heal  as  readil}'  by  the  limited  incision  above  mentioned.  The 
operation  is  I'eadil}'  done  by  introducing  the  left  fore-finger  into  the 
I'ectum,  guiding  along  it  a  probe-pointed  bistouiy,  and  tlien  cutting 
downwards  and  outwards,  carrying  the  knife  about  the  eighth  of  an  in(.-h 
in  depth.  No  dressing  is  required  after  this  operation  ;  but,  if  the  in- 
cision do  not  readily  heal,  it  should  be  touched  from  the  bottom  with 
the  nitrate  of  silver.  The  patient's  bowels  should  be  well  opened  before 
the  operation,  and  a  dose  of  castor  oil  may  be  given  on  the  second  or 
third  da}'  after  it.  During  the  process  of  cicatrisation  it  will  often  be 
advantngcous  to  give  iron,  and  to  put  the  patient  on  a  nourishing  diet. 

Spasmodic  Contraction  of  the  Sphincter  Ani  is  usually  asso- 
ciated with  fissure  or  ulcer  of  the  anus,  or  iufiainmatory  irritation  of 
some  neighboring  organ  ;  but  occasionally  it  occurs  witliout  this  com- 
plication, and  in  all  cases  it  may  be  connected  with  a  neuralgic  condition 
of  the  part.  In  hysterical  women,  this  neuralgia  and  spasm  are  espe- 
cially a])t  to  occur;  though  it  is  not  improbable  that,  in  many  of  the  so- 


686      DISEASES    OF    THE    LARGE    INTESTINE    AND    ANUS. 

called  cases  of  neuralgia  of  the  amis,  some  positive  disease,  such  as  a 
small  ulcer  or  fissure,  may  be  detected  on  close  examination,  as  I  have 
had  several  occasions  to  verify. 

The  Treatment  of  contraction  of  tlie  sphincter,  whetlier  associated 
with  neuralgia  or  not,  consists  in  the  employment  of  local  sedatives, 
especially  the  extract  of  belladonna,  gr.  j,  to  gr.  ij.,  as  a  suppository  ;  the 
bowels  being  kept  relieved  by  enemata  and  confection  of  senna.  Should 
these  means  fail,  the  patient  must  be  ausestlietised,  and  the  sphincter 
forcibly  dilated  with  tlie  Surgeon's  fingers- 
Atony  of  the  Rectum,  is  common  in  middle  age,  in  those  who  lead 
sedentary  lives,  and  especially  in  women.  This  condition  is  the  conse- 
quence of  and  leads  to  habitual  constipation,  the  walls  of  the  rectum 
becoming  expanded  and  pouch-like.  It  may  occasion  the  retention  and 
impaction  of  hardened  fteces.  A  mass  of  clayey  consistence,  and  as 
large  as  the  foetal  head,  forming  in  the  rectum  and  interfering  seriouslj^ 
with  defecation,  becomes  a  source  not  only  of  great  discomfort  but  of 
serious  ill  health.  Like  all  retained  excreta,  it  slowly  poisons  the 
system,  giving  rise  to  foul  breath,  dirty  greyish  complexion,  and  mental 
depression. 

The  Treatment  of  atony  of  the  rectum  consists  in  scrupulous  care  in 
emptying  the  bowels  by  the  administration  of  cold  enemata.  If  impac- 
tion of  faeces  have  occurred,  this  is  to  be  remedied  only  by  putting  the 
patient  under  chloroform,  forcibly  dilating  the  s})hincter  with  the  hand, 
and  breaking  down  the  hardened  mass  with  a  lithotomj^  scoop  or  iron 
spoon,  washing  it  awa}^  with  enemata,  and  thus  clearing  out  the  bowel. 
(See  p.  645.) 

ABSCESS  AND  FISTULA. 

Abscess  not  unfrequently  occurs  in  the  Adcinity  of  the  rectum  and 
anus.  It  may  either  be  superficial,  being  confined  to  the  muco-cutaneous 
structures,  and  presenting  the  ordinary  characters  of  acute  sul)cutane- 
ous  abscess;  or  it  may  be  deeply  seated,  forming  in  the  ischio-rectal 
fossa.  It  is  these  rectal  abscesses  that  are  of  most  practical  importance. 
They  may  be  of  two  kinds — Acute  and  Chronic. 

Acute  Ischio-rectal  Abscess. — This  forms  deeply  in  the  fossa, 
with  throbbing,  shooting,  and  stabbing  pains  through  the  anus,  rectum, 
and  perinaium  ;  on  examination,  a  hard  brawny  substance  may  be  felt  in 
the  areolar  tissue  by  the  side  of  the  gut,  either  b.}''  examination  from 
without,  or  by  exploration  through  the  rectum.  It  speedily  softens, 
and  will,  unless  an  outlet  be  made  for  it,  either  burst  externally,  or  into 
the  cavity  of  the  gut,  or  both  ways.  This  acute  form  of  abscess  usually 
occurs  in  persons  of  otherwise  strong  and  healthy  constitutions. 

Chronic  Ischio-rectal  Abscess,  on  the  other  hand,  occurs  insidi- 
ousl}^  in  persons  of  cachectic,  broken,  or  phthisical  constitutions.  With- 
out much  pain  or  local  inconvenience,  it  forms  a  collection  of  pus,  which 
is  usually  limited  to  one  side  of  the  ischio-rectal  fossa,  but  in  other  cases 
acquires  considerable  magnitude,  denuding  the  gut  to  a  considerable  ex- 
tent ;  in  fact,  almost  surrounding  the  rectum,  and  then  spreading  widely 
on  the  nates  or  hip,  presenting  all  the  ordinary  characters  of  a  chronic 
abscess.  This  kind  of  purulent  collection  may  form  in  this  as  in  any 
other  situation  in  the  body,  as  the  result  of  congestion  or  of  some  local 
irritation.  I  have  several  times  seen  it  follow  kicks,  blows,  or  bruises 
of  the  lower  part  of  the  body,  or  as  a  consequence  of  the  loweriug  of  the 
vitality  of  the  mass  of  areolo-adipose  tissue  on  the  ischio-rectal  fossa  by 
weakly  persons  sitting  on  a  cold  stone,  or  standing  for  a  long  time  on 
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the  ice  ov  snow.  Tn  other  cases  the  mischief  appears  to  originate  around 
the  prostate,  and  an  abscess  forming  in  this  situation  may  find  its  way 
down  by  the  side  of  the  rectum.  Sir  B.  Brodie  attributed  these  ab- 
scesses, and  the  consequent  fistuite,  to  perforations  of  tiie  mucous  mem- 
brane of  tlie  gut ;  and  altliougli  1  think  he  exaggerated  the  frequency  of 
this  mode  of  production  of  tlje  abscess,  3'et  tliere  can  be  no  doubt  that, 
in  some  instances  at  least,  it  occurs  as  the  result  of  perforation  of  the 
bowel;  either  by  ulceration  from  within,  by  the  formation  of  a  fissure, 
or  bj'  some'foreign  body,  as  a  fish-bone,  transfixing  it,  and  thus  inducing 
inflaramator}'  action  in  the  areolar  tissue  outside  the  rectum. 

Treatment  — In  the  treatment  of  these  abscesses,  the  principal  point 
to  be  attended  to  is  to  ))revent  tlie  extensive  denudation  of  the  gut.  In 
order  to  do  this  the  abscess  must  be  opened,  so  soon  as  the  formation 
of  pus  can  be  ascertained  to  have  taken  place,  by  making  a  free,  and,  if 
necessary',  a  deep  incision  into  the  iscliio-rectal  space  by  the  side  of  the 
bowel.  Unless  this  be  done,  it  may  either  burst  into  the  interior  of  the 
gut,  or  spread  widely  upon  the  nates,  and  then  give  way.  The  pus  that 
is  let  out  of  these  collections  is  always  extremely  oflreiisive,even  though 
not  mixed  witli  any  feculent  matter  ;  the  near  neighborhood  of  the  bowel 
appearing  to  determine  some  change  in  it  that  renders  its  smell  pecu- 
liarly stercoraceous.  After  the  evacuation  of  the  abscess  the  patient 
feels  easy,  and  thinks  that  all  is  well,  the  discliarge  gradually  lessening 
and  the  cavity  contracting;  but  it  does  not  close,  and  a  fistula  will  be 
left,  which  continues  to  exude  a  thin  watery  pus,  in  which  feculent  mat- 
ter, perhaps,  accumulates  from  time  to  time,  giving  rise  to  fresh  out- 
breaks and  extensions  of  the  disease. 

Fistula  in  A  no. — The  sinus  left  by  the  contraction  of  the  cavity  of 
an  ischio-rectal  abscess  constitutes  a  fidula  in  ano ;  an  affection  that 
has  attracted  a  good  deal  of  attention  from  the  frequency  of  the  occur- 
i"ence,  and  from  the  difficulty  of  curing  it  without  having  recourse  to 
oi)eration. 

Extent. — Sometimes  a  fistula  is  very  limited,  being  merely  the  sinus 
left  in  the  submucous  areolar  tissue  of  the  anus  after  the  bursting  of  a 
superficial  abscess  in  this  situation,  extending  to  a  short  distance  up  the 
gut  inside  the  sphincter.  This  form  of  fistula  constitutes,  however,  a 
kind  of  spurious  variety  of  the  disease  ;  for  the  true  fistula  in  ano  is  out- 
side the  sphincter  in  the  surrounding  areolar  tissue,  extending  always  as 
high  as  the  upper  margin  of  that  muscle,  and  frequently  sti'etching  to  a 
consideralile  distance  up  tlie  side  of  the  gut.  Most  frequently  the  lower 
and  external  aperture  of  the  fistula  is  single,  and  is  situated  by  the  side 
of  the  anus  in  the  ischio-rectal  fossa,  just  beyond  the  sphincter;  but  not 
unfrequently  the  aperture  is  in  the  perinseum,  or  posteriorly  in  the  coc- 
cj'geal  region.  Occasionally  there  is  a  fistulous  opening  on  each  side  of 
the  gut;  or  several  openings  may  exist,  and  then  sinuses  extend  from 
these  upwards  and  outwards  to  a  considerable  distance,  undermining  the 
integuments  of  the  perinceum  about  the  buttocks,  even  stretching  away 
towards  the  trochanters,  and  o[)ening  at  a  great  distance  from  the  bowel. 
These  extensive  fistulae  and  sinuses  are  frequently  connected  with  stric- 
ture of  the  gut;  but  they  may  occur  without  this  in  old  and  neglected 
cases  of  the  simple  disease. 

The  fistulae  are  usually  olilique,  but  straight  in  their  direction  from  a 
l)oint  half  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards 
to  above  the  sphincter.  In  some  cases  they  are  tortuous  ;  and,  occasion- 
ally, when  opening  at  a  distance  from  the  gut,  and  extensively  undei'- 
mining  the  integuments,  thej'  are  angular,  having,  as  it  were,  an  elbow 


688      DISEASES    OF    THE    LARGE    INTESTINE    AND    ANUS. 

at  tlifit  point  where  the  superficial  sinus  meets  the  deep  fistula.  This 
peculiarity  will  prevent  the  passage  of  a  prol)e  through  their  whole  length 
until  the  external  sinus  has  been  slit  up,  and  the  commencement  of  the 
deep  fissure  reached,  and  may  lead  to  the  supposition  of  the  fistula  being 
more  superficial  than  it  in  reality  is. 

Varieties. — Fistula  in  ano  is  said  to  be  Complete  when  it  communi- 
cates by  one  end  with  the  interior  of  the  rectum,  and  opens  by  the  other 
upon  tlie  external  surface.  It  is  said  to  be  Incomplete  when  it  has 
only  one  aperture,  whether  that  be  external  or  internal. 

Complete  Fistula  is  the  most  common  form.  It  probably  arises  in 
the  majority  of  cases  from  some  source  of  irritation  seated  within  the 
bowel,  by  which  the  mucous  membrane  of  the  rectum  has  lieen  perfo- 
rated, and  an  abscess  has  formed  in  the  areolar  tissue  outside  the  gut. 
The  external  opening  in  this  form  of  fistula  is  usually  from  half  an  inch 
to  an  incii  from  the  margin  of  the  anus  ;  though  it  may  be  seated  at  a 
greater  distance  than  this,  as  upon  the  hip.  It  is  commonly  small,  and 
has  a  vascular  granulation  projecting  from  or  occluding  it ;  and  a  thin 
])urulent  discharge  usually  drains  away  from  it  in  small  quantities, 
moistening  the  surrounding  integuments.  The  internal  opening  is  usu- 
ally situated  just  above  tiie  sphincter,  where  the  rectum  begins  to  ex- 
pand. But  the  fistula  does  not  terminate  at  this  internal  aperture;  for 
in  the  mojoritj^  of  cases  it  runs  up  into  a  kind  of  cul-de-sac,  to  a  con- 
siderable distance  further.  The  internal  aperture  may  readily  be  de- 
tected by  introducing  a  blunt  curved  probe  into  the  fistula;  when,  by  a 
little  management,  it  may  be  carried  through  the  inner  opening.  In 
some  cases,  the  existence  of  this  may  be  ascertained  by  examining  the 
interior  of  the  bowel  with  a  speculum  ani,  and  by  injecting  water  into 
the  external  opening. 

Incomplete  or  Blind.  Fistula  may  be  of  two  kinds,  and  commonly 
arises  from  constitutional  causes.  Where  there  is  no  internal  perfora- 
tion, a  mere  sinus  having  ])een  left  by  the  bursting  of  an  abscess,  the 
fistula  is  termed  blind  external.  When  there  is  only  an  internal  aper- 
ture, it  is  called  blind  internal.  The  blind  external  fistula  is  readily 
recognised  by  its  being  found  that  the  probe  does  not  penetrate  the  in- 
terior of  the  gut.  The  blind  internal  is  not  so  readily  detected;  but  in 
this  case  it  will  generally  be  found  that  the  patient  suffers  from  an  occa- 
sional and  tolerably  abundant  discharge  of  pus  from  the  interior  of  tlie 
bowel ;  that  there  is  a  good  deal  of  tenderness,  with  some  brawny  indu- 
ration in  the  ischio-rectal  fossa  on  one  side  of  tlie  anus  ;  and  that  the  pus 
may  be  made  to  well  out  in  some  quantity  by  pressing  upon  this  part. 
On  passing  the  finger  into  the  rectum,  the  ragged  internal  aperture  in 
the  gut  through  which  the  pus  exudes  may  readily  be  felt. 

Treatment Operative  interference  is  usually  necessary.     It  is  trne 

that  in  some  rare  instances  the  fistula  may  be  made  to  close  under  the 
influence  of  constitutional  management,  aided,  perhaps,  by  stimulating 
its  interior  with  the  nitrate  of  silver,  or  by  touching  it  with  a  probe 
dipped  in  nitric  acid.  This  kind  of  treatment  is,  however,  only  success- 
ful in  the  blind  external  fistula,  several  instances  of  which  I  have  seen 
recover  in  this  way  ;  but  it  can  never  be  expected  to  answer  in  any  other 
variet}'  of  the  disease.  Occasionally  in  elderly  peo|)le  a  blind  internal  fis- 
tula (or  fistulse)  will  be  found,  which,  falling  into  a  very  chronic  state  and 
discharging  but  little,  is  a  source  of  but  very  trivial  discomfort,  and  vvill 
continue  for  years  without  giving  the  patient  serious  local  inconvenience, 
and  in  no  way  disturbing  the  general  health.  In  such  cases,  I  believe, 
there  is  often  far  less  risk  in  leaving  the  fistula  untouched,  than  in  sul)- 
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jecting  the  patient  at  an  advanced  period  of  life  to  the  hazards  of  an 
operation.  When  tiie  fistula  is  complete,  the  only  plan  of  treatment  that 
offers  any  chance  of  success  is  the  division  of  the  sphincter ;  so  that  this 
muscle,  which  tends  to  prevent  the  closure  of  the  sinus,  may  be  para- 
lysed, and  the  fistula,  being  laid  open  from  the  bottom,  made  to  heal  by 
granulation.  Various  plans  have  been  devised  for  the  division  of  the 
sphincter,  and  much  ingenuity  has  been  expended  in  attempts  to  dis- 
cover simpler  and  less  painful  modes  of  effecting  this  than  by  the  knife, 
but  hitherto  without  success ;  and  the  only  plan  of  treatment  tliat  de- 
serves any  attention  is  the  division  of  the  sphincter  with  a  curved 
bistoury. 

The  Operation  for  fistula  in  ano  should  not  be  performed  indis- 
criminately in  all  cases  and  at  all  periods  of  the  disease.  If  the  fistula 
be  dependent  upon  stricture  of  the  gut,  and  more  especially  if  this  be  of 
a  malignant  character,  it  is  evident  that  no  operation  can  be  attended  by 
a  chance  of  success,  and  none  should  be  attempted.  So,  also,  if  the  pa- 
tient be  cachectic  and  broken  in  healtli,  it  is  well  to  improve  his  consti- 
tutional powers  before  undertaking  an  operation,  lest  the  wound  that 
results  may  not  readil^'^  cicatrise.  It  is  also  well  to  wait  until  the  disease 
has  assumed  a  somewhat  chronic  form  before  proceeding  to  the  division 
of  the  sphincter;  if  this  be  done  early  after  the  bursting  of  the  abscess, 
or  at  any  time  if  there  be  much  inflammatory  action  going  on,  the  wound 
is  apt  to  assume  a  somewhat  sloughy  condition,  and  to  heal  with  great 
difficulty.  The  most  important  question  usually  connected  with  the 
operation  for  fistula,  is  the  propriety  of  performing  it  in  phthisical  sub- 
jects. It  is  a  well-known  fact  that  fistula  in  ano  is  especially  apt  to 
occur  in  consumptive  individuals,  and  it  is  often  a  nice  point  to  deter- 
mine whether  an  operation  should  be  performed  or  not  in  them  ;  how 
far  the  drain  from  the  fistula  may  keep  up  or  even  generate  the  tendency 
'  to  phthisis,  or  how  far  it  may  he  salutary  in  acting  as  a  counter-irritant, 
and  in  preventing  the  morbid  condition  of  the  lung  from  developing 
itself.  Theophilus  Thompson  has  stated  that  the  co-existence  of  fistula 
with  phthisis  appears  to  retard  the  progress  of  the  latter  disease,  acting 
as  a  derivative ;  and  doubtless  in  some  instances  this  ma}''  be  so.  I  have, 
however,  in  several  cases  found  considerable  advantage  result  from  ope- 
rating for  fistula  in  the  early  stages  of  phtiiisis,  or  in  suspected  cases  of 
that  disease,  the  patient's  health  having  considerably  improved  after  the 
healing  of  the  fistula.  In  such  cases  it  may  be  of  use  to  put  an  issue  in 
the  arm  or  side  of  the  cliest.  But  in  confirmed,  and  still  less  in  ad- 
vanced phthisis,  no  operation  should  ever  be  practised  ;  as  the  wound 
will  not  heal,  and  the  patient  must  be  weakened  by  the  additional  dis- 
charge. 

The  operation  for  complete  fistula  should  be  performed  in  the  follow- 
ing way.  The  bowels  having  been  well  cleared  out  the  day  before  with  a 
dose  of  castor-oil,  and  an  enema  administered  on  the  morning  of  the  ope- 
ration, the  patient  should  be  laid  on  iiis  left  side,  with  the  nates  project- 
ing over  the  edge  of  the  bed;  a  probe  must  then  be  passed  through  the 
fistulous  track  into  the  rectum,  and  the  Surgeon,  introducing  tlie  fore- 
finger into  the  gut,  feels  for  the  end  of  the  instrument;  he  then  [)asses  a 
short  strong-bladed  probe-pointed  bistoury  of  al)Out  the  size  and  shape 
of  that  represented  in  the  annexed  figure  (700)  through  the  fistula,  using 
the  probe  as  a  guide,  though  in  some  cases  this  may  conveniently  be 
dispensed  with.  When  he  feels  the  end  of  the  knife  projecting  into  the 
rectum  through  the  internal  apei'ture  of  the  fistula,  he,  after  withdraw- 
ing the  pr()l)e,  hooks  ids  forefinger  over  it  (Fig.  701),  and  by  a  sweeping 
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Fig. 


701. — Operation    for    Fis- 
tula in  Ano. 


and  pressing  cnt,  raising  the  handle  of  the  instrument  at  the  same  time 
that  lie  pushes  down  its  point,  brings  both  finger  and  blade  out  at  the 
anal  aperture,  cutting  through  the  whole  thickness  of  the  parts  between 
this  and  the  fistula,  so  as  to  lay  the  two  cavities  into  one.  Care  should 
be  taken  to  divide  the  sphincter  in  a  direct  and  not  an  oblique  manner, 
lest  a  flap  or  fold  be  left  whicli  will 
interfere  with  the  proper  healing 
of  the  wound.  In  performing  this 
operation,  the  Surgeon  should 
cut  with  his  left  hand  if  the  fis- 
tula be  upon  the  left  side ;  and  in 
either  case  should  be  careful  not 
to  wound  his  own  finger,  as  such 
cuts  often  prove  troublesome  in 
healing.  Where  the  external  aper- 
ture or  apertures  of  the  fistula 
are  at  some  distance  from  the 
gut,  the  integuments  being  under- 
mined to  a  considerable  extent, 
perhaps  thinned,  soft,  and  bluish, 

all  the  superficial  sinuses  should  be  slit  up;  and,  in  those 
cases  in  which  the  course  of  the  fistula  runs  more  or  less 
at  a  right  angle  with  that  of  the  external  sinus,  it  is  ne- 
cessary to  do  so  before  the  deep  or  internal  fistula  can  be 
reached,  through  which  the  sphincter  must  be  divided.  If 
the  fistula  be  a  blind  external  one,  it  must  at  the  time  of 
the  operation  be  made  complete,  by  scratching  with  the 
end  of  the  knife  through  the  thinned  structures  that  in- 
tervene between  its  extremity  and  the  interior  of  the  gut; 
and  the  operation  must  then  be  completed  in  the  way  de- 
scribed. If  it  be  a  blind  internal  fistula,  a  bent  probe 
should  be  passed  up  the  anus  and  through  the  inner  open- 
ing of  the  fistula  into  the  canal.  The  end  of  tliis,  which 
can  be  felt  externally,  must  be  exposed  by  a  puncture 
made  through  the  integuments  with  a  sharp-pointed  bistoury,  and  the 
operation  then  concluded  in  the  ordinary  way. 

When  there  is  an  internal  aperture  into  tjie  gut,  this  will  usually  be 
found  just  above  the  sphincter;  but  the  fistula  does  not  terminate  here, 
frequently  extending  up  by  the  side  of  the  gut  for  an  inch  or  two.  In 
these  circumstances,  what  should  be  done  with  the  cul-de-sac  above  the 
inner  aperture?  If  it  be  laid  open,  an  extensive  and  deep  wound  will 
be  inflicted,  which  may  implicate  some  of  the  hremorrhoidal  vessels,  and 
thus  give  rise  to  a  dangerous  amount  of  bleeding.  Hence  I  think  it  a 
safe  practice  for  the  Surgeon  to  content  himself  with  the  division  of  che 
sphincter  and  all  the  parts  intervening  between  tlie  inner  aperture  of 
the  fistula  and  the  verge  of  the  anus;  the  sinus  which  is  left  usually 
contracting  and  closing  without  difficulty  when  this  has  been  done.  In 
some  cases  it  happens,  however,  that  this  cul-de-nac  is  not  readily  oblit- 
erated, but  gives  rise  to  a  good  deal  of  trouble  in  consequence  of  the 
occasional  accumulation  of  pus  in  it,  and  the  thickening  of  its  aperture 
into  the  bowel  giving  rise  to  spasmodic  contraction  of  the  sphincter  and 
a  kind  of  rectal  stricture.  This  inconvenience  gradually  subsides  in 
most  cases,  under  the  use  of  astringent  injections  or  the  introduction  of 
a  probe  armed  with  nitrate  of  silver.  If  the  integuments  around  the 
fistula  have  been  much  undermined  and  thinned  so  as  to   leave  loose 
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flaps  at  the  edges  of  the  incision,  the  cure  will   be  materially  hastened 
by  cutting  these  off. 

The  after-treatment  should  be  as  simple  as  possible,  consistently  with 
securing  closure  of  the  wound  by  granulation  from  the  bottom.  A 
narrow  slip  of  oiled  lint  should  be  introduced  between  the  lips  of  the 
wound,  and  this  must  be  left  in  for  forty-eight  hours,  during  which  time 
the  bowels  are  kept  confined  by  the  administration  of  a  grain  or  two  of 
opium  immediately  after  the  operation.  On  the  second  day  a  dose  of 
castor-oil  may  be  administered,  which  will  not  only  act  upon  the  bowels, 
but  bring  away  the  piece  of  lint.  The  wound  must  then  be  lightly 
dressed  from  the  bottom,  a  poultice  applied,  and  care  taken  at  the  daily 
dressing,  by  the  introduction  of  a  probe,  to  prevent  the  bi'idging  over 
of  granulations.  After  the  wound  has  completely  united,  a  notch  will 
usually  be  left  by  the  side  of  the  anus,  which  gives  rise  to  some  incon- 
venience for  a  time  by  the  occasional  involuntary  discharge  of  a  little 
intestinal  mucus,  and  some  flatus.  This  especially  happens  in  those 
cases  in  which  the  incision  has  been  made  anteriorly  to  the  anus  into 
the  perinseum,  and  where  incontinence  of  fiieces  may,  for  a  time,  be  left. 
Should  an  inconvenient  or  dangerous  amount  of  haemorrhage  occur  at 
tiie  time  of  the  operation,  the  wound  should  be  plugged  with  dr3''  lint, 
and  a  firm  pad  applied  by  means  of  a  T-bandage.  Should  profuse 
bleeding,  in  consequence  of  the  division  of  some  of  the  hgemorrhoidal 
vessels,  come  on  a  few  hours  after  the  operation,  all  coagula  should  be 
cleared  away,  the  gut  washed  out  with  ice-cold  water,  and  then  securely 
plugged  either  with  a  piece  of  compressed  sponge,  or  with  a  lithotomy 
or  oesophagus  tube,  surrounded  by  lint  soaked  in  a  solution  of  perchlo- 
ride  of  iron,  and  pushed  into  the  bottom  of  the  sinuses  that  have  been 
laid  open. 

HEMORRHOIDS  OR  PILES. 

By  Haemorrhoids  or  Piles  is  meant  a  morbid  condition  of  the 
blood-vessels  of  the  anus  and  lower  part  of  the  rectum,  especially  of  the 
veins  of  the  submucous  or  sultcutaneous  areolar  tissue,  giving  rise  to 
more  or  less  intumescence  of  the  part,  which  may  or  may  not  be  at- 
tended with  a  discharge  of  blood.  Surgeons  are  commonly  in  the  habit 
of  classifying  piles,  according  as  they  bleed  or  not,  into  Open  or  Blind; 
or,  according  as  they  are  situated  above  or  below  the  verge  of  the  anus, 
into  Internal  or  External ;  the  internal  being  always  within  the  gut, 
the  external  habitually  protruding  out  of  or  around  the  anal  aperture. 
The  first  may  either  bleed  or  not;  the  latter  are  always  blind.  To  this 
division  into  external  and  internal,  B.  Cooper  has  added  an  intermediate 
variet}^,  the  Intero-External,  which  is  partly  witliin  and  partly  with- 
out the  anus.  These  divisions  are  of  much  practical  moment,  as  the 
treatment  is  very  materially  modified  according  as  the  haemorrlioid  is 
situated  above  or  belovv  the  anal  verge. 

Predisposing  Causes. — We  must  look  to  the  peculiar  arran5re??ien^q/" 
the  veins  of  the  rectum  as  directly  predisposing  to  the  occurrence  of 
piles.  The  lower  part  of  the  rectum  and  the  verge  of  the  anus  are  com- 
posed of  a  plane  of  muscular  fibre  and  a  muco-cutaneous  surface,  with 
an  intervening  stratum  of  dense  areolar  tissue.  In  this  areolar  mem- 
brane is  situated  a  close  interlacement,  or  net-work,  of  tortuous  veins. 
The  blood,  from  this  plexus  of  hsemorrhoidal  veins,  finds  its  way  into 
the  general  system  through  two  distinct  channels.  By  far  the  greatest 
portion  of  it  is  carried  into  the  inferior  mesenteric  vein,  and  thence  into 
the  vena  portse,  through  the  medium  of  the  superior  hsemorrhoidal  vein. 
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whicli  may  be  looked  upon  as  the  extreme  radicle  of  the  portal  system  ; 
and  a  certain  quantit}'  passes  into  the  internal  iliac  vein  through 
branches  that  accompany  the  middle  and  inferior  hsemorrhoidal  arteries. 
We  may,  therefore,  look  upon  the  hajmorrhoidal  plexus  as  being  placed 
midway  between  the  portal  and  general  venous  systems,  being  the  point 
indeed  at  which  they  touch  ;  but  as  belonging  rather  to  the  portal  than 
to  the  systemic  veins.  In  these  arrangements  we  see  all  the  elements 
that  would  predispose  to  congestion,  and  consequent  dilatation  of  the 
vessels  of  a  part.  There  is  a  large  and  intricate  plexus  of  veins  in 
wliich,  as  in  all  similar  net-works,  there  is  a  tendency  f<n-  the  blood  to 
circulate  slowly  at  times;  the  natural  tendency  to  stasis  of  the  blood 
being  much  increased  by  the  dependent  position  of  the  part,  and  by  the 
anatomical  fact  that,  in  consequence  of  the  absence  of  valves  in  the  su- 
perior hsemorrhoidal  vein  and  in  the  vessels  into  wliich  it  pours  its  con- 
tents, the  whole  pressure  of  the  column  of  blood  in  the  portal  system 
may  be  brought  to  bear  upon  the  hsemorrhoidal  plexus.  Tiie  circulation 
through  the  portal  system  is  likewise  subject  to  much  interference  in 
consequence  of  hepatic  and  intestinal  obstruction,  and  in  these  changes 
the  blood  in  the  hsemori'hoidal  plexus  also  participates  ;  and,  were  it  not 
for  the  provision  that  exists  by  which  this  plexus  may  free  itself  to  a 
ceitain  extent  from  over-distension  by  its  communication  with  the  in- 
ternal iliac  through  the  medium  of  the  middle  haeraorrhoidal  vein,  piles 
would  be  much  more  frequent  than  they  even  now  are,  as  a  consequence 
of  obstructed  portal  circulation.  Another  great  cause  of  hsemorrhoidal 
enlargement  is  to  be  found  in  the  want  of  support  that  the  veins  of  this 
plexus  experience  on  their  mucous  aspect  during  defecation.  Situated 
as  the}'  are  in  areolar  tissue,  between  a  plane  of  muscular  fibres  on  one 
side,  and  jaelding  mucous  membrane  on  the  other,  vvhen  distended  by 
the  constriction  which  they  undergo  during  and  after  the  expulsion  of 
the  contents  of  the  rectum,  they  necessarily  give  way  on  that  side  on 
which  they  have  the  least  support,  being  forced  down  and  elongated, 
together  with  the  mucous  membrane  under  which  they  ramify,  and 
which  has  a  natural  tendency  to  become  slightly  everted  during  the  act 
of  defecation.  It  will  be  found  that  all  the  more  immediate  or  exciting 
causes  of  piles  act  by  unduly  increasing  one  or  other  of  those  natural 
tendencies  that  exist  in  the  system,  by  favoring  the  local  congestion  or 
determination  of  l)lood,  at  the  same  time  that  they  produce  a  lax  state 
of  fibre. 

Age  exercises  considerable  influence  in  predisposing  to  piles.  This 
disease  is  not  unfrequently  met  with  in  j^oung  men  of  eighteen  or  twenty 
years  of  age  ;  more  especially  if  they  be  of  a  relaxed  and  phlegmatic 
temperament  with  languid  circulation,  and  be  obliged  to  lead  a  more 
sedentary  life  than  is  natural  or  proper  at  that  age.  After  this  period, 
the  liability  to  the  disease  diminishes  until  middle  age  is  reached,  when 
the  tendency  to  hsemorrhoidal  affections  is  again  increased,  and  becomes 
more  marked  than  at  any  former  period  of  life,  owing  to  the  more  active 
operation  of  those  causes  that  tend  to  impede  the  return  of  the  portal 
blood. 

Sex  appears  to  exercise  more  influence  on  the  occurrence  of  haemor- 
rhoids at  particular  periods  of  life,  than  on  the  general  liability'  to  the 
disease.  It  certainl}'  appears  to  be  more  frequently  met  with  amongst 
men  at  an  early  age,  than  in  young  women  ;  but  at  a  later  period  of  life, 
so  far  as  my  observation  goes,  the  disease  occurs  with  nearly  equal  fre- 
quency in  both  sexes.  The  comparative  exemption  of  young  women  is 
readily  accounted  for,  by  the  periodic  discharges  from  the  uterus  pre- 
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venting  the  congestions  that  might  otherwise  occur  in  the  parts  in  its 
vicinit3\  The  greater  frequency  in  females  at  a  later  i)eriod  of  life  is 
attributable  not  only  to  the  tendency  induced  during  pregnancy  by  the 
pressure  of  the  gravid  uterus,  but  also,  after  the  cessation  of  the  menses, 
to  the  determination  that  is  apt  to  be  set  up  in  certain  organs  of  the 
female  economy',  and  to  the  retardation  of  the  portal  circulation  by  the 
accumulation  of  fat  and  other  causes  ;  these  conditions  chiefly  occur  in 
women  of  a  sanguine  and  plethoric  habit  of  body. 

A  sedentary  life  with  indolent  habits  constitutes,  perhaps,  the  most 
powerful  predisposing  cause  of  the  disease  ;  more  especially  if  habitual 
high  living  be  conjoined  with  want  of  proper  and  sufficient  exercise.  In- 
deed, the  artificial  and  luxurious  haVnts  of  the  more  opulent  classes,  by 
diminishing  tone  at  the  same  time  that  they  occasion  plethora  and  a 
tendency  to  abdominal  engorgement,  exercise  a  considerable  influence 
on  the  occurrence  of  this  disease,  which  is  much  more  frequent  amongst 
them  than  in  persons  in  the  humbler  walks  of  life. 

There  are  a  number  of  minor  conditions  which  are  commonly  looke<l 
upon  as  predisposing  causes  of  this  disease,  though  it  is  extremely  diffi- 
cult to  determine  the  precise  share  that  each  has  in  its  occurrence. 
Amongst  these  may  be  mentioned  intemperance  in  food  and  drink  ;  resi- 
dence in  warm,  moist,  and  relaxing  climates;  the  use  of  soft  and  warm 
beds,  or  the  opposite. condition  of  sitting  on  a  cold  stone  or  damp  cushion. 
Over-excitement  of  the  generative  organs  will  also  occasion  it. 

Exciting  Causes. — Amongst  the  exciting  causes  may  be  mentioned 
local  irritation  of  any  kind.  Thus,  in  some  people  hard  riding  will  bring 
on  an  attack  of  piles.  The  habitual  use  of  drantic  purgatives,  more  espe- 
ciall}'  of  aloes,  rhubarb,  &c.,  is  well  known  to  occasion  the  disease; 
though  it  niust  be  observed  that  individuals,  who  make  hoV)itual  use  of 
these  remedies,  often  labor  under  some  of  those  obstructions  of  the 
abdominal  viscera  that  have  already  been  noticed  as  conducing  to  piles. 
The  existence  of  other  diseases  about  the  rectum  and  anus,  such  as  fis- 
tula, ulcer,  or  stricture,  by  inducing  local  congestion  and  irritation,  may 
excite  the  disease  ;  so  also,  uterine  affections  and  various  diseases  of  the 
gevito-urinari/  organs  may  give  rise  to  this  affection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a  retardation  to  the 
return  of  the  portal  blood .  Any  impediment  to  the  onward  current  of 
the  blood  through  the  heemorrhoidal  or  mesenteric  veins,  the  trunk  or 
ramifications  of  the  vena  portse,  exercises  a  marked  influence  on  the  ten- 
dency to  congestion  of  the  hsemorrhoidal  plexus.  Habitual  constipation; 
the  accumulation  of  hardened  feculent  masses  in  the  large  intestine  ;  the 
want  of  due  secretion  from  the  mucous  surface  ;  obstruction  to  the 
proper  action  of  the  liver,  and  consequent  congestion  of  that  organ  ;  the 
pressure  of  abdominsd  tumors,  or  of  the  gravid  uterus,  are  all  active 
exciting  causes,  interfering  as  they  do  with  the  proper  return  of  the 
portal  blood.  In  some  cases,  even  the  existence  of  an  obstacle  to  the 
circulation  in  the  systemic  veins  may  occasion  this  disease;  thus  it  will 
arise  from  the  pressure  of  an  aneurisraal  tumor  on  some  of  the  large 
venous  trunks  within  the  chest. 

Stricture. — A  pile,  whether  external  or  internal,  consists  essentially 
in  the  first  instance  of  a  varicose  condition  of  a  portion  of  the  hsemor- 
rhoidal  plexus,  or  rather,  of  the  small  veins  of  the  submucous  tissue  that 
pour  their  contents  into  this;  this  varicose  condition,  becoming  promi- 
nently developed  at  certain  points,  gives  rise  to  small  knots  or  tumors. 
A  pile  in  this  state  is  quite  soft  and  compressible,  and  can  readily  be 
emptied  by  pressure;  and  when  cut  into,  it  will  be  found  to  be  composed 
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of  one  or  more  cells  filled  willi  blood,  and  surrounded  by  areolar  tissue. 
The  appearance  of  cells  is,  however,  deceptive,  and  is  occasioned  by  a 
section  of  the  sacculated  and  dilated  veins  that  enter  into  the  composi- 
tion of  the  tumor.  After  the  yjiles  have  existed  for  some  little  time,  or 
after  they  have  once  become  inflamed,  the  tissues  that  enter  into  their 
composition  undergo  modifications  that  induce  corresponding  alterations 
in  the  character  of  the  tnmor.  Tlie  coats  of  the  veins  become  thickened  ; 
their  cellular  dilatations  are  filled  with  coagulated  lilood  ;  tlie  investing 
areolar  tissue  is  hypertrophied  or  thickened  by  plastic  deposit ;  and,  on 
being  cut  into,  the  pile  is  seen  to  be  composed  of  a  spongy  kind  of  tissue 
filled  with  blood.  External  piles,  when  examined  after  removal,  often 
resemble  in  structure  a  mass  of  hypertrophied  areolar  tissue,  infiltrated 
with  plastic  matter,  in  which  a  number  of  small  vessels  of  uniform  cha- 
racter ramify,  but  without  any  appearance  of  cells.  Internal  piles,  on 
the  contrary,  contain  more  of  the  venous,  and  less  of  the  areolar  element. 
They  are  also  commonly  furnished  Avith  a  small  central  artery,  which  is 
apt  to  bleed  freely,  or  even  dangerously,  if  the  tumor  he  cut  across; 
hence,  provided  they  are  not  clogged  with  coagulated  blood,  they  may 
readily  be  injected  from  the  inferior  mesenteric  artery. 

In  studying  the  structure  of  haemorrhoids,  it  is  of  importance  to  ob- 
serve that  they  occur  under  two  different  forms  :  one  in  which  there  are 
distinct  tumors,  within  or  external  to  the  anus,  and  another  in  which 
there  is  merely  a  vai'icose  condition  of  the  veins  of  this  region,  without 
distinct  intumescence. 

In  those  cases  in  which  there  is  merely  a  general  varicose  state  of  the 
veins  of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct 
tumor  springing  above  tiie  level  of  the  membrane,  it  will  be  found  that 
the  sm.aller  branches  of  the  hemorrhoidal  jdexus,  and  the  small  twigs 
that  enter  these  frcm  the  submucous  areolar  tissue,  have  undergone 
varicose  dilatation,  being  apparently  greatly  increased  in  number,  as 
well  as  in  size.  The  mucous  membrane  is  of  a  deep  mulberry  or  port- 
wine  color,  and  becomes  everted  after  each  motion.  There  is  usually 
some  mucous  secretion  about  the  anus,  rendering  tlie  part  moist;  and 
the  patient  com]jlains  at  times  of  weight  and  of  bearing  down,  with  pains 
either  in  the  part  itself,  in  the  sacro-lumbar  region,  or  in  the  thighs.  The 
motions,  more  especially  if  hard,  are  streaked  with  blood,  and  more  or 
less  of  tliis  fluid  drops  in  a  rapid  manner  after  the  passage  of  the  faeces. 
There  is  seldom  much  blood  lost ;  but  at  times  there  is  an  exacerbation 
of  all  these  symptoms,  and  the  haemorrhage,  as  will  more  particularly 
be  mentioned  hereafter,  ma}'  become  very  abundant.  This  condition  of 
the  mucous  membrane  may  precede,  and  is  frequently  found  to  accom- 
])any  the  true  pile,  whether  external  or  internal,  and  may  be  looked  upon 
as  constitutino;  the  first  stage  of  this  disease.  If  this  state  of  things 
be  allowed  to  continue  unrelieved,  the  tendency  to  congestion  increases; 
more  and  more  of  the  mucous  membrane  is  everted  and  protruded  after 
defecation  ;  the  submucous  areolar  tissue  becomes  stretched  and  lax,  and 
the  case  is  apt  to  become  one  of  prolapsus  ani. 

External  Haemorrhoids  are  those  that  are  situated  below  the  verge 
of  the  anus,  and  that  are  invested  by  cutaneous,  or,  at  most,  by  muco- 
cutaneous tissue.  Before  appearing  as  defined  tumors,  they  usually 
constitute  longitudinal  folds  that  surround  the  anal  aperture,  or  radiate 
from  it  as  from  a  centre.  In  color,  they  vary  from  that  of  the  natural 
structures  to  a  pink  or  purplish  hue;  and,  their  tegumentary  covering 
consisting  of  the  thin  skin  of  the  part,  they  resemble  folds  of  this  tissue 
rather  than  of  mucous  membrane.     Their  size  varies  according  to  the 
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state  of  congestion  ;  and  hence  the  same  tumor  may  at  one  time  be  soft, 
tiaccid,  and  loose,  apparently  nothing  more  than  a  fold  of  integument, 
and  at  another  may  become  tense,  tumid,  and  ready  to  burst. 

Symptoms. — When  of  small  size  and  recent  formation,  external  piles 
do  not  in  general  give  rise  to  much  distress,  but  merely  some  local  heat, 
pricking,  and  itching,  with  a  sense  of  fulness  after  defecation  ;  but  when 
of  large  size,  and  inflamed  or  irritated,  they  may  occasion  very  acute 
suffering.  There  is  not  only  deeply  seated,  dull,  aching  and  throbbing 
pain  in  the  pile  itself,  but  this  shoots  up  the  side  of  the  rectum,  through 
the  perinseum,  and  into  the  nates,  and  is  much  increased  when  the  patient 
stands  or  walks.  After  a  few  days  these  symptoms  subside;  suppura- 
tion either  taking  place  in  the  pile,  or  the  blood  contained  in  it  coagu- 
lating. The  parts  are,  however,  lelt  in  a  thickened  and  indurated  state, 
and  do  not  really  assume  their  former  soft  and  flacjid  condition,  effusion 
of  plastic  matter  taking  place  into  the  areolar  tissue,  and  the  contained 
blood  perhaps  coagulating,  so  that  the  tumor  can  no  longer  be  emptied 
by  pressure,  assuming  the  form  of  a  broad,  rounded,  or  indurated  mass. 

Internal  Piles. — When  the  pile  is  situated  altogether  within  the 
verge  of  the  anus,  it  is  called  internal  ;  of  these  there  are  two  principal 
varieties,  tiie  Longitudinal  and  the  Globular. 

The  Longitudinal,  or,  as  it  is  sometimes  called,  the  Fleshy  [)ile,  is 
generall}^  met  Avith  about  an  inch  or  two  up  the  rectum.  Jt  is  spongy, 
elastic,  firm,  or  tough,  of  a  dark  reddish  or  dusk}''  brown  tint,  tapering 
upwards  from  a  broad  base.  It  seldom  bleeds  or  varies  much  in  size; 
between  the  piles  are  found  small  curtains,  valves,  or  folds  of  mucous 
membrane,  forming  sacculi  or  pouches,  with  their  concavities  looking 
upwards.  These  sacculi  are  apt  to  become  distended  and  pressed  down- 
wards by  the  faeces,  especially  if  the  motions  be  hard  and  tlie  bowels 
have  been  constipated,  thus  giving  rise  to  a  tendency  to  prolapsus. 

When  the  hsemorrhoid  assumes  a  Globular  form,  it  constitutes  the 
ordinary  bleeding  pile.  It  may  be  situated  on  a  broad  base;  or,  as  not 
unfrequently  happens,  its  point  of  attachment  to  the  mucous  membrane 
becoming  elongated,  it  assumes  a  pedunculated  shape,  hanging  down- 
wards into  the  cavity  of  the  rectum.  It  is  of  a  dark  bluish  color,  and 
numerous  small  vessels  of  a  brighter  hue  than  the  body  of  the  pile  may 
be  seen  ramifying  on  the  mucous  membrane  investing  it.  Its  surface  is 
at  first  smooth  and  shining,  and  may  continue  so  throughout,  being 
covered  with  a  thin  and  delicate  prolongation  of  the  lining  membrane  of 
the  gut.  Not  unfrequently,  however,  superficial  ulceration  takes  place, 
and  then  it  has  a  granulated  strawberr3'-like  appearance. 

Symptomii. — Internal  piles  are  usually  attended  by  a  sensation  of  heat, 
itching,  pricking,  or  smarting  about  the  anus,  and  a  feeling  as  if  there 
were  a  foreign  l)ody  within  the  gut.  After  defecation  these  sensations 
are  increased,  and  are  often  accompanied  by  a  bearing  down,  as  if  the 
bowel  were  not  emptied  of  its  contents,  that  is  peculiarly  distressing 
and  sickening.  This  is  occasioned  by  the  piles,  or  the  elongated  and 
condensed  mucous  membrane  to  which  they  are  attached,  being  pro- 
truded during  the  expulsion  of  the  faeces,  and  not  returning  sufHciently 
quickly,  being  grasped  by  the  sphincter  ani  and  constricted  by  it.  This 
feeling  of  discomfort  and  bearing  down  is  much  increased,  if  the  patient 
stand  or  walk  much  after  having  had  a  stool,  or  if  he  have  a  confined 
state  of  the  bowels.  If  this  state  of  things  be  not  properly  attended 
to,  the  symptoms  become  increased  in  severity;  the  bearing-down  sen- 
sation amounts  to  true  tenesmus,  and  the  act  of  defecation  becomes  so 
painful  that  the  patient  defers  it  as  long  as  possible,  and  then  when  it 


696      DISEASES    OP    THE    LARGE    INTESTINE    AND    ANUS. 

does  take  place,  in  eonseqiien'-e  of  the  accumulation  of  the  excreta  and 
their  indurated  character,  the  sulTerins;  is  much  increased.  Internal  piles 
now  usually  make  their  appearance,  if  they  have  not  existed  before;  the 
mucous  membrane  of  the  rectum  becomes  prolapsed,  and  an  increased 
secretion  of  thin  mucus  takes  place  from  the  orifice  of  tlie  gut,  moisten- 
ing the  part  and  soiling  the  patient's  linen.  Irritation  in  the  neighbor- 
ing organs  is  frequently  set  up;  occasionally  to  so  great  an  extent  as  to 
mask  the  original  complaint,  the  patient  referi-ing  his  principal  pain  and 
discomfort  to  these  sympathetic  disturbances.  There  is  often  a  dull 
aching  fixed  pain  at  the  lower  part  of  the  lumbar  spine,  and  more  fre- 
quently opposite  the  sacrum  or  sacro-iliac  articulation  on  either  side ; 
this  is  sometimes  very  severe,  ))erha])S  down  the  thighs,  or  round  the 
groins  ;  irritability  of  the  testicles  may  come  on,  or  irritation  about  the 
neck  of  the  bladder,  causing  frequent  desire  to  micturate,  and  increasing 
the  patient's  sufferings  by  the  straining  that  takes  place.  The  general 
health  now  suffers,  the  patient  may  liecome  emaciated,  and  the  counte- 
nance often  presents  a  peculiarly  anxious,  drawn,  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixes 
the  patient's  attention,  is  Haemorrhage.  This  varies  greatly  in  quan- 
tity ;  at  first  there  may  merely'  be  a  few  drojjs  falling  after  the  passage 
of  a  motion,  or  the  cylinder  of  faeces  may  be  stained  on  one  side  by  a 
streak  or  spots  of  blood,  or  the  bleeding  may  amount  to  several  ounces 
or  even  pints.  When  moderate  in  quantity,  it  often  affords  relief  to  the 
other  local  symptoms,  and  seldom  proves  injurious  from  the  quantity 
lost  at  onetime;  but,  if  profuse,  and  occurring  at  short  intervals,  its 
eflfects  on  the  constitution  may  be  alarming. 

The  hseinorrhoidal  flux  is  connected  with,  and  in  the  great  majority  of 
cases  dependent  upon,  the  existence  of  distinct  hsemorrhoidal  tumors. 
Occasionalh^,  however,  it  api)ears  to  occur  when  there  is  no  distinct 
separate  tumor  projecting  above  the  surface  of  the  membrane;  but  in 
these  cases  there  is  general  intumescence  and  congestion  of  the  whole 
of  the  mucous  membrane  of  the  lower  part  of  the  rectum,  from  which 
the  blood  exudes  in  drops,  or  it  may  even  spirt  in  a  distinct  jet  from  the 
open  mouth  of  a  blood-vessel. 

It  is  frequently  ushered  in  by  an  exacerbation  of  those  symptoms 
that  commonl}^  accompany  piles,  such  as  a  sensation  of  fulness,  weight, 
and  tension  about  the  parts.  But  the  S3Miiptoms  that  precede  its  occur- 
rence are  often  much  more  imperfectly  marked  than  is  usually  stated, 
and  are  frequently  absent  altogether. 

The  disclmrge  of  blood  may  be  periodical,  occurring  ever}-  month,  or 
at  intervals  of  two,  three,  or  six  months ;  and  it  may  be  remittent  or 
intermittent.  When  once  it  has  set  in,  it  usually  continues  from  three 
to  six  days,  increasing  in  quantity  up  to  the  thii'd  or  fourth  day,  and 
then  lessening. 

When  moderate  in  quantity  and  short  in  duration,  it  is  often  a  source 
of  relief  to  the  patient ;  but  if  a  very  large  quantity  be  lost  at  one  time, 
or  if  it  continue  for  too  long  a  period,  it  becomes  a  source  of  great 
debility;  more  harm  is  usually  done  to  the  patient  by  its  long  continu- 
ance, than  b}^  its  excessive  quantity  at  any  one  time.  The  patient  may 
become  much  debilitated  and  anaemic  ;  nervous  headaches,  pallor,  palpi- 
tations, and  syncope  may  result.  In  some  cases  this  discharge  is  of 
service,  acting  as  a  derivative,  and  preventing  disease  from  falling  on 
more  important  parts  ;  it  has  especially  been  looked  upon  as,  and  doubt- 
less is  in  many  cases,  a  safeguard  from  apoplexy  and  visceral  conges- 
tions and    obstructions,  particularly  when  it  occurs   in  plethoric  and 
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corpulent  persons  who  habitually  live  too  highly.  In  other  cases  it 
may  be  considered  as  critical ;  especially  when  it  occurs  about  the  cessa- 
tion of  the  menstrual  period.  But,  as  a  rule,  the  continued  loss  of  blood 
from  piles  is  undonbtedly  injurious  to  the  patient's  constitution. 

Hsemorrhage  from  piles  is  sometimes  vicarious  with,  and  at  other 
times  arrests,  the  menstrual  flow.  In  a  case,  which  I  attended  with 
Garrod,  the  patient  had  suffered  fi-om  the  hfeniorrhoidal  flux  and  piles 
from  the  age  of  puberty.  She  menstruated  for  the  first  time  when 
thirty-seven  years  old;  up  to  that  period  the  hfemorrhoidal  discharge 
had  occui'red  abundantly  at  monthly  intervals.  After  the  late  establish- 
ment of  tlie  menstrual  function,  the  piles  continued  to  bleed,  but  less 
regularly,  and  she  became  anjemic,  emaciated,  and  debilitated  to  tlie 
last  degree.  When  she  was  forty-four  years  of  age,  I  saw  her  for  the 
first  time  ;  the  piles,  which  were  very  large  and  vascular,  were  ligatured, 
and  she  made  a  most  perfect  recovery  in  general  health. 

The  color  of  the  blood  is  most  generally  florid,  as  if  it  came  from  the 
small  arteries  or  capillaries  of  the  part  rather  than  from  the  veins.  It 
would  appear  that,  in  consequence  of  the  over-distended  and  varicose 
condition  of  the  veins  of  the  part,  the  onward  flow  through  the  arteries 
and  capillaries  leading  to  them  is  obstructed  ;  and  that,  in  consequence 
of  the  accumulated  pressure  on  those  vessels,  their  parietes  give  w-ay, 
allowing  the  florid  blood  to  escape  from  the  arteries. 

Very  commonly  the  internal  piles,  when  brouglit  down,  present  a 
somewhat  granular  surface,  in  consequence  of  ulceration  having  taken 
place,  and  the  whole  surface  will  be  seen  to  exude  blood  in  drops.  In 
other  instances,  the  blood  appears  to  come  from  a  cavity  in  one  side  of 
the  hasmorrhoid,  as  if  rupture  had  occurred  from  over-distension  at  that 
part.  Occasionally,  however,  the  flow  of  blood  is  so  rapid  and  copious 
that  it  cannot  be  supposed  to  come  from  exudation,  but  would  appear 
to  depend  on  rupture  of  the  vessels  of  the  part. 

The  hajmorrhoidal  flux  may  be  accompanied  b}^,  or  alternate  with,  a 
thin  glairy  mucous  discharge  from  the  rectum  and  diseased  structures; 
this  would  appear  to  be  nothing  more  than  excessive  secretion  from  the 
membrane,  in  consequence  of  the  irritation  set  up  by  the  presence  of  the 
piles  ;  it  is  seldom  in  sufficient  quantity  to  produce  much  annoyance,  or 
to  be  of  much  moment  to  the  patient. 

Complications. — Piles  are  not  uncommonly  complicated  with  other 
diseases  of  the  rectum,  such  as  fissures,  fistula,  or  prola|)sus.  When 
connected  with  fissure,  the  hsemorrhoid  often,  as  Sj^me  has  remarked, 
assumes  a  peculiar  form  and  appearance,  presenting  itself  as  a  small 
red-colored  body,  like  a  pea  in  size,  firm,  and  seated  at  tlie  base  of  the 
fissure,  which  it  often  conceals  ;  to  a  practised  63^6,  however,  the  presence 
of  a  pile  of  this  peculiar  color  and  shape  is  sufficient  to  indicate  the 
existence  of  the  fissure. 

In  that  form  of  fistula  in  which  the  aperture  is  near  the  anus,  one  or 
more  external  piles  of  small  size  are  often  found  situated  at  the  orifice 
of  the  fistula;  and  prolapsus  rarel3^,  if  ever,  is  met  with  in  adults,  with- 
out the  simultaneous  occurrence  of  piles. 

Terminations. — Hsemorrhoidal  tumors  may  terminate  by  Subsidence, 
Coagulation,  Suppuration,  or  Sphacelus. 

Subsidence — Complete  subsidence  of  the  pile  can  only  take  place 
when  the  disease  is  of  recent  occurrence.  When  of  long  standing,  and 
after  it  has  been  exposed  to  successive  attacks  of  inflammation  and  tur- 
gescence,  it  never  subsides  completely;  and  the  areolar  tissue  and  the 
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miico-cutaneous  structures,  becoming  hypertrophiod,  form  elongated  pen- 
dulous flaps  around  tlie  margin  of  tlie  anus. 

Coagulation  of  the  contents  of  the  pile  is  the  result  of  inflammation 
having  taken  place  in  it,  and  probably  terminating  in  plastic  effusion 
by  which  the  vessels  leading  from  it  are  obstructed.  When  it  takes 
place,  tlie  tumor,  after  more  or  less  active  inflammation,  becomes  hard, 
incompressible,  and  indolent,  permanent  in  size,  and  of  a  purplish  or 
plum  color.  The  coagulum  thus  formed  may  remain  persistent,  may 
excite  suppuration,  or  may  be  absorbed,  the  hypertrophied  tissues  ibrm- 
ing  one  of  the  usual  anal  folds.  In  some  rare  instances,  the  coagula  may 
become  converted  into  structures  resembling  phlebolithes. 

Coagulation  more  frequently  takes  place  in  external  than  in  internal 
piles,  owing  to  the  great  impediment  to  the  return  of  the  blood  from 
them,  and  to  their  greater  liability  to  inflammation,  their  exposed  situa- 
tion leading  them  to  be  bruised  or  otherwise  injured.  When  it  occurs  in 
internal  piles,  it  most  commonly  aflTects  those  that  are  of  a  columnar  or 
longitudinal  shape,  and  least  frequently  the  globular  variety. 

Suppuration  is  not  an  uncommon  termination,  if  acute  inflammation 
have  been  set  up  in  internal  piles,  more  especial!}^  in  those  that  liave 
previously  been  coagulated.  When  the  abscess  is  discharged,  small 
coagula  escape  with  its  contents,  the  cavity  granulates,  and  becomes 
obliterated,  and  the  pile  is  cured. 

Sphacelus. — In  some  cases,  when  there  is  much  elongation  of  the 
mucous  membrane  from  which  the  pile  springs,  prolapsus  of  that  mem- 
brane and  of  the  piles  may  take  place  ;  and,  this  being  grasped  after  it 
has  descended  by  the  contraction  of  the  sphincter,  the  same  effect  may 
be  produced  as  if  a  ligature  were  applied.  The  tumor  becomes  much 
swollen,  hard,  livid,  and  tense;  there  are  much  constitutional  disturbance 
and  restlessness  ;  but  after  a  few  days  the  part  that  is  constricted  sloughs 
and  drops  off",  and  all  the  symptoms  are  relieved. 

Diagnosis. — The  diagnosis  must  be  regarded  in  two  points  of  view: — 
1,  as  concerns  the  Haemorrhoidal  Tumors;  and  2,  with  reference  to  the 
Hsemorrhoidal  Flux. 

1.  Hsemorrhoidal  Tumors  must  be  diagnosed  from  prolapsus  ani, 
polypus  of  the  rectum,  and  condylomata  about  the  anus.  From  pro- 
lapsus the  diagnosis  is  not  always  easy ;  indeed,  the  two  diseases  are 
so  generally  associated,  that  it  is  of  little  moment  to  attempt  it.  In  true 
prolapsus,  ocular  examination  will  suffice  to  distinguish  the  membranous 
wall  of  the  intestine,  forming  a  smooth,  rounded,  and  somewhat  lobu- 
lated  annular  protuberance,  from  the  isolated  tumors  of  piles.  In  poly- 
pus the  history  of  the  case,  the  pedunculated  and  solitar}'^  character  of 
tlie  tumor,  its  large  size,  and  comparatively  slight  tendency  to  periodical 
liaemorrhage,  will  enable  tiie  Surgeon  to  make  the  diagnosis.  From 
condylomata  the  diagnosis  is  easy ;  the  soft,  flat,  mucous,  and  wart- 
like character  of  these  growths,  their  history,  and  their  occurrence  at 
other  points,  as  the  perinseura,  scrotum,  vulva,  and  buttocks,  will  enable 
the  Surgeon  to  distinguish  them  without  any  difficulty. 

2.  The  Hsemorrhoidal  Flux  must  be  distinguished  from  other  in- 
testinal haemorrhages.  This  may  be  done  by  attention  to  the  cliar- 
acter  of  the  blood,  which  will  enable  us  in  many  cases  to  determine  its 
source.  When  it  comes  from  piles  it  is  liquid,  of  a  more  or  less  florid 
color;  and  not  unfrequently  is  quite  bright,  staining  or  coating  the  ffeces 
rather  than  being  mixed  up  with  them.  When,  on  the  contrary,  the  blood 
is  poured  out  at  some  higlier  point  in  the  intestinal  canal  than  the  usual 
seac  of  haemorrhoids,  it  is  of  a  dark,  sootj-  character,  mixed  up  with 
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liquid  feces  eitlier  in  n,  diffiiserl  form  or  in  small  black  coagula,  and  no 
fresh  or  bright  l)lood  will  be  visible.  Digital  exploration  of  the  rectum 
in  cases  of  piles,  and  the  presence  of  symptoms  indicating  the  existence 
of  mischief  at  a  higher  part  of  the  intestine  than  tiie  anus  in  cases  of 
melfiena,  will  also  serve  to  point  to  the  seat  of  the  flux. 

Treatment. — In  conducting  the  treatment  of  a  case  of  piles,  that 
Surgeon  will  succeed  best  who  looks  upon  the  disease  not  as  a  local 
affection,  merely  requiring  manual  interference,  but  as  a  symptom,  or 
rather  an  effect,  of  remote  visceral  obstruction  and  disease,  the  removal 
of  which  may  alone  be  sufficient  to  accomplish  the  cure,  without  the  ne- 
cessity of  any  local  interference;  or,  should  it  be  tliought  necessary  to 
have  recourse  to  operative  procedure,  this  must  be  made  secondary  to 
the  removal  of  those  conditions  that  have  primarily  occasioned  the  con- 
gestion and  dilatation  of  the  hsemorrhoidal  vessels.  The  treatment  of 
l)iles,  therefore,  must  be  considered,  1,  as  regards  the  Removal  of  these 
Constitutional  Conditions  or  Tisceral  Obstructions  that  occasion  the 
disease,  together  with  any  Topical  Applications  that  may  be  considered 
necessary;  and,  2,  with  reference  to  the  Operative  Procedures  that  may 
be  required  for  the  removal  of  the  affection. 

1.  The  Constitutional  Management  of  piles  necessarily  varies 
considerably  according  to  the  condition  of  the  patient  in  whom  they 
occur,  and  the  visceral  obstruction  to  which  they  may  be  referable. 
Thus,  when  they  occur  in  debilitated  persons,  apparently  from  relaxa- 
tion of  the  vessels,  most  benefit  will  be  dei'ived  from  a  mild  tonic  and 
nutritious  plan,  at  the  same  time  that  the  bowels  are  kept  regular  by 
some  of  the  aperients  that  will  immediately  be  mentioned.  In  these 
cases,  also,  much  advantage  is  often  obtained  by  the  administration  of 
the  confection  of  black  pepper,  which  acts  as  a  useful  local  stimulant  to 
the  vessels  of  the  rectum.  In  the  great  majority  of  instances,  however, 
more  particularly  when  occurring  about  the  middle  period  of  life,  piles 
are  connected  with  a  plethoric  state  of  system,  and  obstruction  of  the 
abdominal  viscera.  In  these  circumstances,  our  efforts  should  be  di- 
rected to  the  reduction  of  the  plethoric  condition,  by  putting  the  patient 
upon  a  proper  regimen,  prohibiting  the  use  of  stimulants,  and  lessoning 
the  quantit}'  of  animal  food  that  he  is  in  the  habit  of  taking.  When 
piles  arise  from  the  pressure  of  a  gravid  uterus  or  other  abdoujinal 
tumor,  little  can  be  done ;  except,  by  local  palliatives  and  mild  aperi- 
ents, to  moderate  the  inconvenience  attending  them. 

In  all  cases  of  piles,  but  more  particularly  in  those  arising  from  hepatic 
obstruction,  mild  aperients  are  of  essential  service  ;  by  removing  feculent 
accumulations,  and  establishing  a  free  secretion  from  the  intestinal  sur- 
face, they  tend  materially  to  prevent  congestion  of  the  portal  system. 
At  the  same  time,  drastic  purgatives  of  all  kinds  should  carefully  be 
avoided.  The  most  useful  aperients  are  the  electuary  of  senna,  sulphur, 
and  castor-oil ;  one  or  other  of  which  should  be  taken  regularly  twice  or 
thrice  a  week  at  bed-time,  in  as  small  a  quantity  as  will  be  sufficient  to 
keep  the  bowels  free.  In  many  cases,  the  confection  of  senna  may  ad- 
vantageously be  given  in  combination  with  pi'ecipitated  sulphur  and  the 
bitartrate  of  potash,  equal  parts  of  each  of  these  being  made  into  a  mass 
with  twice  their  quantity  of  the  confection  and  a  little  S3'rup ;  of  this 
electuary  a  dessert-spoonful  "may  be  taken  every  night  or  every  second 
night.  If  there  be  a  relaxed  condition  of  the  rectum  and  anus  conjoined 
with  the  piles,  as  not  unfrequently  happens  in  old  as  well  as  in  young 
people,  the  administration  of  an  electuary  composed  of  equal  parts  of 
the  confections  of  senna  and  of  black  pepper,  or  of  cul)ebs,  will  be  found 
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very  useful.  In  fact,  in  all  cases  in  which  the  black  pepper  is  adminis- 
tered, an  aperient  sliould  be  given  from  time  to  time,  to  prevent  its 
accumulation  in  the  laroe  intestine.  When  tlie  liver  is  much  obstructed, 
the  treatment  should  be  specially  directed  to  the  relief  of  this  organ  ; 
with  this  view,  a  course  of  Plummer's  pill,  followed  by  taraxacum,  and, 
in  relaxed  constitutions,  the  mineral  acids,  will  be  found  especially  ser- 
viceable, at  the  same  time  that  the  bowels  are  kept  free  by  gentle  aperients. 

The  habitual  use  of  lavements,  consisting  either  of  soap  and  water  or 
thin  gruel,  will  be  found  advantageous  in  many  cases  of  piles,  thougli  in 
some  they  appear  to  irritate,  and  rather  to  increase  the  disease.  When 
the  piles  occur  in  relaxed  constitutions,  the  lavement  should  be  used  cold  ; 
but  when  the  patient  is  of  full  habit  of  bod}^,  a  tepid  one  will  usually  be 
found  to  agree  best.  In  the  general  management  of  piles,  it  need  scarcely 
be  observed  that  any  habits  whicli  favor  the  disease  should  be  sedulously 
avoided. 

The  Local  Treatment  of  piles  is  of  considerable  importance.  The 
parts  should  be  regularly  sponged  with  cold  water,  morning  and  evening. 
If  there  be  much  relaxation,  and  the  piles  be  internal,  benefit  may  result 
from  the  employment  of  some  astringent  injection,  such  as  a  very  weak 
solution  of  the  sulphate  of  iron,  or  of  the  tincture  of  the  sesquichloride 
— a  grain  of  the  first  or  ten  drops  of  the  second,  to  an  ounce  of  water ; 
of  this  about  two  ounces  may  be  injected  every  night  and  left  in  the 
rectum.  The  application  of  an  astringent  ointment,  such  as  the  uguen- 
tum  gallse  compositum,  or  the  employment  of  the  anodyne  and  astringent 
suppository  already  recommended,  will  be  attended  w^ith  much  benefit. 

If  the  piles  become  inflamed,  the  patient  should  keep  his  bed,  and 
leeches  should  be  IVeely  applied  around  but  not  upon  the  tumors.  Tepid 
lotions,  poultices,  and  poppy  fomentations,  must  be  assiduously  used,  a 
very  spare  diet  enjoined,  and  the  bowels  opened  b3'  mild  saline  aperients. 
If  a  coagulum  form  in  an  external  pile,  as  the  result  of  inflammation, 
the  tumor  should  be  laid  open  with  a  lancet,  and  its  contents  either 
squeezed,  or  turned  out  with  the  flat  end  of  a  director.  If  abscess  form, 
it  must  be  punctured  in  the  usual  vvaj-,  and  the  part  afterwards  poulticed. 
Should  strangulation  of  tlie  piles  take  place,  the  protruded  swelling  must 
be  returned  by  gentle  steady  pressure,  and  the  part  afterwards  well 
poulticed. 

2.  Operation. — Tlie  means  above  indicated  are  usually  suflJicient  in 
ordinary  cases  of  piles;  but  if  the  disease  attain  an  inconvenient  size, 
giving  rise  to  general  irritation  and  local  uneasiness,  or  if  the  abundance 
of  the  lipemorrhage  be  such  as  seriously  to  interfere  with  the  health  of 
tlie  patient,  it  will  become  necessarj^at  last  to  have  recourse  to  operative 
interference,  with  a  view  of  removing  the  diseased  structures.  No  ope- 
ration should  ever  be  undertaken  whilst  the  pile  is  in  an  inflamed  state, 
lest  unhealth}'  inflammatory  action  to  an  undue  extent  be  set  up  in  the 
part;  it  is  also  well  to  get  the  patient's  health  into  a  good  state,  as  er3'- 
sipelas  may  otherwise  follow  the  operation;  and  before  proceeding  to 
perform  it,  care  should  be  taken  that  the  bowels  have  been  opened. 

There  are  three  plans  of  treatment  adopted  by  Surgeons  for  the  re- 
moval of  piles ;  viz.,  the  excision  of  the  tumor,  its  strangulation  by 
ligature,  or  destruction  b^'  caustics.  These  methods  of  treatment  should 
not  be  emplo3'ed  indiscriminately.  The  first  is  alone  applicable  to  ex- 
ternal piles ;  the  last  two  may  be  adopted  in  the  internal  form  of  the 
disease. 

Excision — The  removal  of  external  piles  is  readily  effected.  The 
tumor  should  be  seized  with  a  vulsellum  or  hook,  drawn  forwards,  and 


LIGATURE    OF    IXTERXAL    PILES. 


701 


snipped  off  with  a  pair  of  kniftj-edged  scissors,  curved  upon  the  flat.  At 
tlie  same  time  when  the  external  piles  are  removed  in  this  way,  an j  pen- 
dulous flaps  of  skin  in  their  vicinity  should  be  excised,  lest  tliey  become 
irritated,  and  constitute  the  basis  of  a  fresh  pile.  After  the  excision  of 
external  piles,  there  is  usunlly  but  trifling  hjemorrhage,  which  may  readily 
be  arrested  by  the  application  of  cold  lint,  or  a  pad  and  T-bandage; 
should  any  small  artery  bleed,  it  may  be  pinched,  and  the  haemorrhage 
thus  stopped.  The  Imemorrhage  attendant  on  this  little  operation  is 
sometimes  rather  profuse. 

Ligature. — Internal  piles  are  usunlly  removed  by  the  ligature;  in 
fact,  it  may  be  laid  down  as  a  rule  in  surgery,  that  all  external  piles 
should  be  cut  off  and  all  internal  piles  tied.  The  reason  of  this  difference 
in  the  practice  to  be  adopted,  according  as  the  pile  is  situated  above  or 
below  the  margin  of  the  anus,  is  the  liability  to  haemorrhage  in  the  one 
case,  but  not  in  the  other.  The  bleeding  that  follows  the  excision  of  an 
external  pile  is  not  onl^y  small  in  quantity,  but  raaj^  readily  be  arrested 
by  cold  or  pressure.  With  internal  piles,  however,  it  is  different;  these 
tumors  are  not  only  more  vascular,  being  often  fed  by  a  large  central 
arterial  twig,  but  are  deeply  seated,  and  do  not  readily  admit  of  the 
application  of  means  for  the  arrest  of  the  flow  of  blood  from  them.  So 
tlifflcult  is  it  to  stop  the  bleeding  from  an  internal  pile  in  some  cases,  that 
l)atients  have  actually  lost  their  lives  from  this  cause  after  its  excision, 
even  in  the  hands  of  some  of  the  most  distinguished  Surgeons.  The 
excision  of  internal  piles  has  consequently  been  very  properly  abandoned. 
The  Operation  for  the  Ligature  of  Jnternal  Piles  may  most  conve- 
niently be  conducted  in  the  following  manner.  The  patient,  having  had 
liis  bowels  cleared  out  by  a  dose  of  castor-oil  on  the  day  preceding  that 
fixed  for  the  operation,  should  have  an  abundant  lavement  of  warm 
water  administered  aliout  an  hour  be- 
fore tlie  Surgeon  arrives ;  and  he 
should  then  be  directed  to  sit  for  half 
an  hour  on  a  bidet,  or  over  a  pan  con- 
taining hot  water,  bearing  down  at 
the  same  time,  so  as  to  cause  the  piles 
to  protrude.  When  all  is  ready,  he 
should  be  laid  on  the  bed  on  his  left 
side,  with  the  nates  well  projecting; 
the  Surgeon  then  seizes  the  most 
piominent  pile  with  a  hook,  vulsel- 
lum,or  ring-forceps  Fig.  702 ',  dravvs 
it  well  forwards,  and  ties  its  base  as 
tightly  as  possible  with  a  thin  whip- 
cord ligature.  The  ring-forceps  may 
be  tightened  by  a  clip  or  by  a  sti'ong 
India-rubber  ring  on  the  shanks, 
which  closes  them  if  drawn  down  to  the  handles. 
He  does  the  same  to  one  pile  after  the  other,  until 
all  that  can  be  met  with  have  been  strangulated  in 
this  way.  In  some  cases  the  pile  is  so  broa<l  at  the 
base,  that  the  ligature  will  not  include  it.  In  such 
cases  some  Surgeons  employ  transfixion  ;  this  may 

usually  be  done  readily  enough  by  means  of  a  nsevus-needle,  or  b\'  the  in- 
strument represented  in  the  annexed  drawing  (Fig.  703),  Bushe's  Needle, 
which  consists  of  a  steel  shank  fixed  in  an  ivory  handle,  and  having  its 
free  end  perforated  for  the  reception  of  a  needle-eye  near  its  point.     \\\ 


Fig.  702.— RiDg 
Forceps. 


Fi,'.  70.3.— Bushe's  Needle 
for  applying  Ligature 
to  Piles. 
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this  instrument  not  only  is  the  angle  formed  b}"  the  needle  and  the  shank 
a  very  convenient  one  for  passing  a  ligature  tlirough  a  pile  inside  the 
anus,  but  more  particnlarl}^,  as  the  needle  can  be  detached,  it  may,  as 
soon  as  it  is  carried  across  the  base  of  the  tumor,  be  separated  and  so 
withdrawn  more  readily  than  it  otlierwise  could.  Transfixion  of  the  pile 
and  its  ligature  in  two  halves  is,  however,  a  very  dangerous  procedure, 
and  should  never  be  had  recourse  to  if  it  can  possibly  be  avoided.  Tiie 
danger  of  this  operation  consists  in  the  possibility  of  a  hajmorrhoidal 
vein  being  transfixed,  and  the  two  halves  then  tied  separately.  In  this 
way  the  vessel  is  left  open  and  cannot  collapse,  and  the  risk  of  direct 
septic  absorption  becomes  very  great. 

Transfixion  may  usually  be  avoided  when  the  pile  is  large  and 
round,  by  snipping  through  the  cutaneous  portion  by  means  of  curved 
scissors,  thus  leaving  a  deep  groove  for  the  reception  of  the  ligature, 
which  then  constricts  only  the  substance  and  mucous  surface  of  the 
hsemorrhoid.  If  the  pile  be  longitudinal,  it  may  be  deeply  notched  with 
scissors  in  a  direction  upwards  at  its  lower  attachment,  at  the  line  of 
junction  betw^een  the  skin  and  mucous  membrane,  and  the  ligature  tied 
in  the  groove  thus  formed.  In  whatever  way  the  ligatures  are  applied, 
care  should  be  taken  that  they  are  tied  as  tightly  as  possible,  so  that  the 
piles  may  be  effectuall}^  strangled  at  once;  as  in  this  way  they  separate 
ranch  more  readily,  and  with  far  less  pain  to  the  patient  than  if  loosely 
tied.  When  all  the  tumors  requiring  ligature  have  been  tied,  the  ends 
of  the  threads  must  be  cut  off  close,  and  the  strangulated  mass  pushed 
back  into  the  bowel.  If  there  be  any  external  piles,  these  must  now  be 
cut  oflT;  for,  unless  this  be  done,  they  become  irritated,  swollen,  and  in- 
flamed by  the  presence  of  the  ligatures,  and  constitute  a  source  of  much 
distress.  The  patient  must  now  return  to  bed,  and  should  keep  the  re- 
cumbent posture  until  the  ligatures  separate,  which  usually  happens 
from  the  sixth  to  the  eighth  day,  when  an  ulcerated  surface  will  be  left, 
which,  however,  speedily  closes  and  contracts.  In  some  cases  this  pro- 
cess maybe  facilitated  by  the  application  of  tlie  nitrate  of  silver  through 
a  speculum  ani.  On  the  second  day  after  the  operation,  the  bowels  may 
be  opened  with  a  dose  of  castor-oil. 

In  the  after-treatment  of  the  case,  care  must  be  taken  to  prevent  the 
recurrence  of  those  causes  that  gave  rise  to  the  affection  in  the  first  in- 
stance. After  piles  have  been  tied,  more  particularly  if  they  be  seated 
towards  the  anterior  part  of  the  rectum,  there  is  frequently  great  irrita- 
tion set  up  about  the  neck  of  the  bladder,  so  that  the  patient  experiences 
difficulty  in  passing  his  urine,  and  sometimes  suffers  from  complete  re- 
tention ;  a  warm  hip-bath  and  a  full  dose  of  hyoscyamus  and  nitrous 
ether,  will  usually  relieve  this,  and  enable  the  urine  to  pass.  In  some 
cases,  when  the  external  piles  are  very  large  and  vascular,  and  the  pa- 
tient debilitated,  the  ordinary  rule  of  cutting  them  off  may  advanta- 
geously be  deviated  from,  and  a  combination  of  the  treatment  b}^  exci- 
sion and  ligature  be  adopted.  In  such  cases  an  incision  may  be  made 
through  the  integuments  merely,  and  then  tiie  piles  tied  in  the  course  of 
the  groove  thus  formed.  By  these  means  the  pain  and  constitutional 
disturbance  consequent  on  the  inclusion  of  a  portion  of  the  integument 
in  the  ligature  are  avoided,  at  the  same  time  that  the  risk  of  haemor- 
rhage is  not  incurred. 

The  treatment  of  piles  by  ligature  is  not  altogether  devoid  of  danger 
in  persons  of  broken  constitution,  I  have  more  than  once  known  death 
from  pyemia  result  in  tliese  cases. 

Smith''s  Operation. — Piles  may  be  removed   with   but  little  fear  of 
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lifemorrhage  by  the  method  introcUiced  by  H.  Smith,  which  is  as  follows 
The  pile  is  brought  down  and  seized  in  a  clamp  (Fig.  704),  fixed  hy  a 
lew  turns  of  the  screw,  and  cut  off  not  too  close  to  the  clamp.  The  cut 
surface  is  then  seared  with  a  cauterising  iron,  by  which  haemorrhage  is 
prevented  and  cicatrisation  facilitated. 


Fig.  704.— Smith's  Clamp. 

The  Removal  of  Piles  by  the  Galvanic  Ecraseur  may  easily 
and  safely  be  effected,  the  pile  being  drawn  down  with  ring-forceps,  and 
its  base  constricted  by  the  platinum  wire  of  tiie  ecraseur,  which,  being 
tightened,  cuts  off  the  projecting  mass  ver^^  readily.  This  treatment  is, 
however,  only  to  be  adopted  for  internal  piles.  In  them,  it  has  the  great 
advantage  of  preventing  all  haemorrhage  by  the  searing  of  the  cut  sur- 
face by  the  hot  wire  ;  and  the  contraction  of  the  resulting  cicatrix  after 
tlie  separation  of  the  slough,  tends  still  further  to  obliterate  all  dilated 
hemorrhoidal  vessels. 

Caustics In  certain  kinds  of  internal  piles,  the  application  of  nitric 

acid  has  been  recommended  by  Houston  of  Dublin  and  H.  Lee,  and  may 
certainly  advantngeously  be  adopted.  It  must  not,  however,  be  applied 
to  the  external  or  to  the  intero-external  pile,  as  it  will  produce  extreme 
irritation  ;  nor  can  it  be  looked  upon  as  a  substitute  for  tlie  ligature  in 
internal  piles  generally.  It  is  especially  in  the  granular  pile,  having  an 
ulcerated  surface,  that  this 
mode  of  ti'eatment  is  useful ; 
as  in  these  cases  it  appears,  by 
destro^dng  a  portion  of  the 
mucous  membrane,  not  onl}^  to 
cure  the  pile  to  which  it  is  ap- 
plied, but,  b}^  producing  an 
ulcer,  to  give  rise  to  a  cicatrix, 
which,  by  contracting,  consoli- 
dates the  parts  in  its  vicinity, 

jind  so  lessens  the  relaxed  state  of  the  rectum,  which 
favors  the  hsemorrhoidal  tendency.  The  acid  may  con- 
veniently be  applied  through  a  speculum  ani,  having  an 
aperture  on  one  side  (Fig.  705).  Tiiis  should  be  intro- 
duced well  oiled,  untd  the  pile  projects  through  the 
opening  in  it,  wlien  it  must  be  freely  rubbed  with  a 
piece  of  stick,  or  a  glass  rod,  or  brush,  dipped  in  the  acid  ;  the  surface 
is  then  immediately  wiped  with  a  piece  of  lint  saturated  with  prepared 
chalk  and  water,  and  tlie  instrument  removed.  Or  the  gilt  clip  (Fig. 
706)  may  be  used,  so  as  to  effectually  iirotect  the  neighboring  parts 
from  the  action  of  the  acid.  A  thin  slough  separates,  leaving  a  raw- 
surface,  which  gradually  cicatrises  and  contracts.  The  application  of 
the  acid  occasions  but  little  pain  when  fairly  made  within  the  rectum  ; 
but  if  a  drop  of  it  accidentally  come  into  contact  with  the  muco-cutane- 
ous  surface,  a  vast  deal  of  irritation  and  inflammation  is  excited.  This 
plan  of  treatment,  though  useful  in  particular  forms  of  pile,  as  when  the 


Fig.  706.— Gilt  Clip. 


705. — Speculum 
Ani. 


704      DISEASES    OF    THE    LARGE    INTESTINE    AND    ANUS. 

tumor  is  granulai*  or  flat,  so  as  not  to  allow  ready  removal  by  the  liga- 
ture, should  not  be  practised  when  the  ligature  can  be  employed,  as  it 
is  b}'^  no  means  so  certain  a  mode  of  treatment.  It  cannot  be  considered 
altogether  devoid  of  rislv ;  for  1  have  known  one  instance  in  which  fatal 
er3'sipelas  followed  the  cauterisation  of  piles  with  nitric  acid. 

Dai^gers  attending  Operation  for  Piles. — The  operation  for  the  removal 
of  piles  may  be  attended  by  three  sources  of  danger.  After  excision, 
and  even  the  application  of  the  ligature  or  of  nitric  acid,  er3'sipelas  may 
develop.  If  the  objectionable  practice  of  transfixing  the  pile  by  the 
needle  be  followed,  and  it  be  tried  in  two  separate  parts,  a  hsemorrhoidal 
vein  may  thus  be  opened,  and  its  sides  held  apart  by  the  action  of  the 
ligatures,  and  thus  a  tendency  to  direct  pyseniic  infection  be  induced  ; 
and  lastly,  I  have  seen  a  kind  of  erysipelatous  colitis  induced,  leading 
to  profuse  muco-purulent  discharge  and  high  fever.  I  have  also  in  one 
case  seen  pelvic  cellulitis  set  up.  But  all  these  various  secondary  affec- 
tions— erysipelas,  pyaemia,  colitis,  and  cellulitis — are  happily  of  rare 
occurrence. 

A  permanently  moist  condition  of  the  skin  around  the  anus 
is  not  unfrequent,  as  the  result  of  portal  congestion  or  a  hsemorrhoidal 
tendency.  It  is  best  removed  by  the  habitual  use  of  aperient  salines,  or 
of  aperient  mineral  waters,  as  those  of  Pullna  or  Friedrichshall. 

Pruritus  Ani  is  often  an  extremely  troublesome  affection,  the  itching 
and  general  irritation  about  the  anus  being  almost  unbearable.  In  many 
instances  it  appears  to  be  a  true  prurigo  of  this  part;  in  other  cases  it 
seems  to  be  connected  with  the  irritation  of  external  piles,  worms,  or 
some  similar  affection.  The  Treatment  must  in  a,  great  measure  have 
reference  to  the  cause.  If  there  be  an  external  pile,  the  removal  of  it, 
or  if  worms,  their  expulsion,  will  probablj'  cure  the  disease.  If  it  arise 
from  prurigo,  it  will  require  some  special  treatment.  In  some  cases  the 
arsenical  preparations  will  be  found  useful,  together  vvith  the  local  appli- 
cation of  chlorinated  lotions,  or  those  containing  hydrocyanic  acid. 

PROLAPSUS  ANI. 

Prolapsus  Ani  consists  in  a  protrusion  of  the  mucous  membrane  of 
the  rectum  through  the  anal  orifice;  the  areolar  tissue  that  lies  uiider- 
neath  it  being  also  in  the  majority  of  instances  much  thickened  and 
elongated.  In  the  ordinary  prolapsus,  the  muscular  structures  of  the 
gut  are  not  protruded  ;  yet  occasionally  the  muscular  coat  descends 
with  the  mucous  membrane,  an  invagination  of  the  bowel  taking  place, 
which  constitutes  a  far  more  serious  condition  than  the  ordinary  pro- 
lapsus. 

Causes. — Prolapsus  not  unfreqncntly  occurs  in  children,  especially 
those  who  are  feeble,  or  who  suffer  from  much  irritation  of  the  digestive 
or  urinary  organs.  In  weakly  persons  generally  there  is  a  natural  tend- 
ency to  prolapsus;  the  slight  protrusion  of  the  mucous  membrane  which 
takes  place  during  defecation  being  increased  by  any  constitutional  con- 
dition that  gives  rise  to  aton^^^  of  the  muscular  sj'stem,  especially  if 
irritation  of  the  intestinal  mucous  membrane  be  conjoined  with  this,  as 
in  dysentery,  chronic  diarrhoea,  &c.  So  again,  the  habitual  constipation, 
often  occurring  in  persons  of  a  relaxed  habit  of  body,  apparently  pro- 
ceeding from  want  of  power  in  the  rectum  to  expel  its  contents,  and 
requiring  constant  straining  at  stool,  predisposes  to  this  affection.  It 
is  especially  common  in  those  who  labor  under  stricture,  stone,  or  any 
other  disease  about  the  urinary  organs  that  requires  a  considerable  effort 
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to  be  made  in  expelling  the  contents  of  the  bladder.  In  persons  whose 
constitution  has  been  relaxed  b}'  a  long  residence  in  India,  this  disease 
also  frequently  occurs.  In  other  cases,  and  indeed  most  usually,  the 
prolapsus  is  associated  witli  piles,  the  weight  and  dragging  of  the  haem- 
orrhoid  drawing  down  the  mucous  membrane  with  it.  This  is  specially 
apt  to  happen,  when  there  is  general  haeraorrhoidal  tendency  about  the 
anus.  In  fact,  the  causes  of  prolapsus  may  be  summed  up  under  three 
heads:  1.  Simple  relaxation  of  tissue,  such  as  is  met  with  in  children 
and  in  weakly  persons  ;  2.  Sympnthetic  irritation,  as  in  chronic  tenesmus, 
stone  in  the  Ijladder,  &c. ;  3.  A  hoemorrhoidal  or  polypoid  condition  of 
the  mucous  membrane  of  the  rectum. 

Diagnosis. — Prolapsus  is  readily  recognised.  It  consists  in  the  pro- 
trusion of  a  ring  of  mucous  membrane  of  a  red  or  purplish  color,  and 
having  a  somewhat  turgid  look,  rather  lobulated  in  shape,  and  varying 
in  size  from  half  a  walnut  to  a  small  orange  (Fig.  707).  The  mucous 
membrane  covering  this  ring  will  be  found  to  be  continuous  with  that 
investing  the  sphincter,  and  this  constitutes  the  mark  of  distinction 
between  ordinary  prolapsus  and  invagination  of  the  whole  thickness  of 
the  gut :  for  in  the  latter  affection,  which  is  extremely  rare,  there  is  a 
deep  and  distinct  sulcus  between  the  protrusion  and  the  margin  of  the 
sphincter.  In  prolapsus  there  is,  when  the  protrusion  is  down,  a  drag- 
ging and  smarting  sensation,  often  attended  with  a  good  deal  of  spasm 
about  the  neck  of  the  bladder, 
and  not  unfrequently  with 
symptoms  of  stricture.  In 
chronic  cases,  the  anal  aper- 
ture appears  to  be  perma- 
nentlj^  relaxed  ;  and,  on  intro- 
ducing the  linger  into  it,  it  is 
found  to  be  widened  and  weak- 
ened. The  folds  of  skin  in  its 
neighborhood  are  relaxed  and 
elongated,  i-adiating  from  it  as 
from  a  centre ;  they  are  com- 
monly bluish,  soft,  somewhat 
swollen,  and  pendulous,  and 
often  the  seat  of  a  good  deal 
of  irritation.  Tlie  protrusion  at  first  occurs  only  after  defecation,  and 
tlien  readily  goes  back  of  itself,  or  is  reduced  b\-  steady  pressure  upon 
it;  after  a  time,  however,  it  will  come  down  at  other  periods;  thus  it 
may  protrude  after  riding,  walking,  or  even  standing,  and  is  returned 
with  much  diflSculty. 

Strangulation  of  the  prolapsus  may  occasionally  occur,  if  it  be  allowed 
to  protrude  for  a  considerable  length  of  time  without  a  proper  attempt 
being  made  to  push  it  back.  It  then  becomes  swollen  and  livid,  with 
great  pain  and  tenesmus,  discharges  a  fetid  ill-conditioned  pus,  and  may 
eventually  fall  into  a  sloughy  state,  and  thus  separating,  undergo  a 
spontaneous  cure. 

There  is  a  form  of  prolapsus  that  arises  from  complete  atony  of  the 
levator  and  sphincter  ani  muscles.  For  this  nothing  can  advantageously 
be  done  b}'^  operation.  Palliation  by  simple  support  is  the  sole  treat- 
ment. 

Treatment. — The  treatment  of  prolapsus  may  be  said  to  be  palliative 
and  curative.     The  Palliative  Treatment  consists  in  the  first  place 
in  reducing  the  tumor  when  protruded.    This,  in  ordinary  circumstances, 
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the  patient  does  for  himself;  but,  if  it  become  congested,  it  requires  tlie 
help  of  the  Surgeon  to  put  it  back.  This  may  occasionally  be  readily 
done  by  laying  the  patient  on  his  side,  or  making  him  lean  over  the  back 
of  a  chair;  and  then  greasing  the  mass  with  some  oil,  seizing  it  with  a 
soft  towel,  and  graduall}'  compressing  it,  working  it  back.  Jt  may  be 
kept  up  by  wearing  a  belt  witli  a  pad  and  elastic  support.  Olive-shaped 
pewter  pessaries  are  occasionally  employed,  with  the  view  of  preventing 
the  protrusion  ;  but  I  have  never  seen  them  of  any  service,  the  sphincter 
being  usually  too  relaxed  to  keep  them  up,  and  their  pressure  appearing 
to  excite  irritation. 

The  regulation  of  the  bowels  is  as  important  in  prolapsus  as  in  piles. 
It  is  usually  best  done  by  the  administration  of  those  laxatives  that 
have  been  recommended  for  the  latter  disease.  It  is  a  good  plan  in  pro- 
lapsus to  get  the  patient  to  have  his  daily  motion  at  l)e(l-time  instead  of 
at  the  usual  hour  in  the  morning  ;  the  recumbent  position  and  the  uni- 
form temperature  of  the  bed  preventing  the  irritation  of  the  spliincter 
and  spasm  of  the  anal  muscles  that  commonh^  continue  for  some  time 
after  the  reduction  of  tlie  prolapsus,  and  which  are  a  source  of  great  dis- 
comfort when  occurring  in  the  early  part  of  the  day. 

Curative  Treatment The  relaxation  of  the  mucous  membrane 

of  the  rectum  that  essentially  constitutes  prolapsus  may  often  be  ob- 
viated by  astringent  injections  or  suppositories.  The  best  injection  is 
that  of  the  sul[)hate  of  iron,  in  the  strength  of  from  one  to  three  grains 
in  an  ounce  of  water,  thrown  up  in  small  quantities  sufficient  for  the 
bowel  to  retain.  In  children,  injections  of  this  kind,  conjoined  with 
regulation  of  the  bowels  by  mild  aperients,  the  administration  of  a 
moderate  quantity  of  unstimulating  food,  and  afterwards  the  employ- 
ment of  tonics  will  commonly  remove  the  disease,  unless  it  arise  from 
stone  in  the  bladder,  or  some  other  affection  inducing  much  and  con- 
tinued straining.  In  mild  cases  of  prolapsus  in  adults,  conjoined  with 
a  relaxed  state  of  the  mucous  membrane  of  the  rectum  and  relaxation 
of  the  sphincter,  the  use  of  the  iron  injection  will  lie  found  particularly 
beneficial,  at  the  same  time  that  the  action  of  the  bowels  is  regulated  by 
means  of  an  electuary  taken  in  the  morning  or  at  night.  By  thus  giving 
tone  to  the  bowel,  at  the  same  time  that  constipation  is  prevented,  the 
disease  will  occasionally  undergo  a  cure,  provided  it  be  not  associated 
with  any  affection  in  other  organs. 

In  those  cases  in  which  the  prolapsus  is  hsemorrhoidal  or  polypoid,  the 
protrusion  being  dragged  down  by  the  weight  and  strain  of  the  pile  or 
polypus,  the  same  treatment  must  be  adopted  as  has  been  recommended 
for  the  latter  disease  ;  and  usually,  after  the  ligature  and  I'emoval  of  the 
pile  or  polypus,  the  prolapsus  will  be  cured.  In  slight  cases  of  prolap- 
sus, in  which  the  disease  appears  rather  to  be  owing  to  the  relaxation  of 
the  sphincter  and  of  the  tissues  external  to  it,  the  muco-cutaneous  in- 
tegument hanging  in  loose  and  pendulous  folds  around  the  anus,  con- 
siderable benefit  will  commonly  result  from  snipping  off  these  pendulous 
flaps  of  skin  ;  the  cut  surface  that  is  left  cicatrising,  and  by  its  con- 
traction bracing  up  the  part,  and  thus  preventing  its  further  protrusion. 
These  pendulous  flaps  are  best  removed  in  a  direction  radiating  from 
the  anal  orifice,  with  curved  knife-edged  scissors. 

When  the  prolapsus  is  considerable,  and  the  ordinary  palliative  treat- 
ment after  a  proper  trial  fails  in  effecting  a  cure,  it  will  be  necessary  to 
remove  the  protruded  mucous  membrane  by  operation.  This  should 
always  be  done  by  the  application  of  the  ligature  ;    excision,  though 
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easy,  being  objectionable  in  this  as  in  the  case  of  piles,  on  account  of 
the  danger  from  hcemonhage. 

Application  of  Ligature The  patient  having   had   the   bowels 

freely  opened  on  the  preceding  day,  and  an  enema  of  tepid  water  on  the 
morning  of  operation,  should  be  directed  to  sit  over  a  pan  of  hot  water, 
in  order  to  make  the  prolapsus  descend;  it  may  then  be  seized  with  a 
pair  of  broad-ended  forceps,  such  as  are  represented  in  Fig.  703,  and 
drawn  well  forwards.  The  base  must  next  be  firmly  tied  with  a  strong- 
piece  of  whipcord,  and  a  similar  process  repeated  on  the  opposite  side 
of  the  anus.  Should  there  be  any  difficult}'  on  account  of  the  shape  of 
the  protrusion  in  ligaturing  the  base  firmly,  this  may  be  obviated  by 
transfixing  it  with  a  haemorrhoidal  needle,  and  tying  it  on  each  side.  L 
think,  however,  that  it  is  better,  if  possible,  to  avoid  doing  this.  The 
ends  of  the  ligature  must  then  be  cut  short,  the  whole  protrusion  re- 
turned into  the  bowel,  the  external  flaps  of  skin  cut  off',  and  an  opiate 
pill  administered,  so  as  to  arrest  all  peristaltic  action  for  a  fevv  days. 
Should  the  ulcerated  surface  show  any  difficulty  in  healing,  it  must  be 
touched  with  the  nitrate  of  silver.  This  operation  always  leaves  a  per- 
manent cure. 

The  ligature  of  prolapsus,  like  that  of  internal  piles,  is  not  xevy 
painful,  and  for  it  chloroform  need  not  be  administered;  indeed,  it  is, 
perhaps,  better  that  it  should  not  be  given,  as  the  protrusion  is  apt  to 
slip  up  under  its  influence,  the  patient  not  being  able  to  exercise  the 
proper  expulsive  efforts.  But,  as  the  excision  of  the  external  flaps  and 
piles  is  attended  by  very  sharp  suffering,  it  is  as  well  to  administer  the 
ansesthetic  at  the  time  when  ihey  are  being  removed. 

Should  a  prolapsus  become  strangulated,  it  would  be  necessary  to  try 
to  reduce  it  through  the  sphincter  by  the  employment  of  the  taxis;  if 
this  cannot  readily  be  accomplished,  free  incisions  may  be  made  into  it; 
if  it  be  not  reduced,  it  will  slough  away,  and  thus  undergo  permanent 
cure. 

Invagination  of  the  Rectum  occurs  in  some  rare  cases,  and  some- 
times the  portion  that  has  descended  through  the  anus  has  become 
strangulated.  In  such  cases  as  these,  reduction  must  be  effected ;  if 
possible  without,  but  if  necessary  with,  division  of  the  sphincter. 

1  have  already  referred  (p.  663)  to  the  occasional  protrusion  through 
the  anus  of  a  chronic  intussusception  carrying  with  it  the  ileo-cfecal 
valve,  and  the  necessity'  of  care  in  not  confounding  this  with  a  prolapsus 
of  the  mucous  memlirane. 

A  remarkable  case  has  been  recorded  b^^  Stocks,  of  Salford,  in  which 
an  anal  protrusion  of  the  size  of  a  cocoa-nut  contained  an  ovarian  cyst. 
Tills  was  removed  by  an  incision  through  the  coats  of  the  bowel;  and, 
after  the  wound  had  healed,  the  bowel  was  returned. 
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CHAPTER   LXVII. 

SECONDARY  DISEASES  OF  THE  URINARY  ORGANS  ARISING 
FROM  SURGICAL  CAUSES. 

The  great  mnjority  of  cases  of  stone  in  the  bladder,  stricture  of  the 
urethra,  cystitis  secondary  to  i)aralysis,  retention  from  enlarged  prostate, 
tumors  of  the  bladder,  and,  in  short,  of  every  disease  tending  to  hinder 
the  escape  of  urine  from  the  bladder,  or  to  induce  chronic  inflammation 
of  that  organ,  terminate,  if  not  relieved,  b}'  giving  rise  to  fatal  disease 
of  the  kidneys.  This  fact  alone  is  sufficient  to  make  the  study  of  the 
secondary  affections  of  the  kidney  of  the  greatest  importance  to  the 
practical  Surgeon  ;  and  the  obscurity  which  surrounds  their  diagnosis, 
and  the  general  impotence  of  treatment  intended  for  their  relief,  renders 
the  subject  well  wortliy  of  the  fullest  investigation. 

My  friend  and  colleague,  Marcus  Beck,  iias  for  some  years  devoted 
much  attention  to  the  morbid  changes  tlius  induced.  His  pathological 
investigiitions  in  this  very  important  department  of  Genito-urinary  Dis- 
eases have  been  as  careful  and  minute  as  they  have  been  extended.  The 
following  pages  will  be  found  to  contain  a  summary  of  the  principal 
results  at  which  he  has  arrived,  for  which  I  am  indebted  to  him. 

Morbid  Conditions  of  the  Bladder If   we  examine  a  case  in 

which  death  has  occurred  from  one  of  the  above-named  diseases,  we  find 
that  the  mucous  membrane  of  the  bladder  shows  signs  of  both  recent 
and  old  inflammation.  Tlie  recent  is  indicated  by  the  swollen  and  soft- 
ened con(litif)n  of  the  mucous  membrane,  and  the  intense  purple  of  the 
summits  of  the  rugse,  and  possibly  by  patches  of  ulceration,  the  ulcerated 
surfaces  being  often  covered  bj'  a  thick  slough  closely  resembling  diph- 
theritic membrane.  The  old  inflammation  is  indicated  by  the  dark 
slate-grey  pigmentation  which  affects  tlie  gi'cater  part  of  the  mucous 
membrane,  and  which  has  resulted  from  repeated  attacks  of  intense 
congestion,  in  which  red  blood-corpuscles  have  become  extravasated, 
and,  after  breaking  up  and  becoming  al)sorbed,  have  left  their  pigment 
behind  them.  Tlie  muscular  wall  of  the  l)ladder  is  found  to  be  hyper- 
trophied^  or  not,  according  to  circumstances.  '  If,  in  order  to  expel  tlie 
urine,  it  have  been  called  upon  to  make  a  greatly  increased  pressure  on 
its  contents,  the  hypertrophy  will  be  very  maiked.  If  the  obstruction 
to  the  flow  of  urine  have  been  of  a  valvular  nature,  as  is  often  the  case 
in  enlarged  prostate,  then  dilatation  of  the  bladder  will  greatly  exceed 
the  hypertrophy  of  the  muscular  walls.  It  mecy,  therefore,  always  be 
supposed,  when  great  h^'pertrophy  with  contraction  of  the  bladder  is 
found,  that  increased  difficulty  existed  in  expelling  the  urine,  but  tiie 
increased  power  of  the  bladder  proved  equal  to  the  occasion.  When 
dilatation  is  found  combined  with  hypertroph}'-,  we  must  conclude  that 
increased   power  was  required  to  expel   the  urine,  but  the  increase  of 
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muscular  tissue  was  not  quite  sufficient,  and  that  tlie  bladder  suffered 
frequently  from  over-distension.  Wlien  dilatation  alone  is  found  with 
scarcely  any  hypertropliy,  we  know  either  that  the  bladder  has  been 
paral^'sed,  or  that  the  obstruction  to  the  exit  of  urine  was  valvular  in 
nature,  so  that  increased  force  applied  to  the  contents  of  the  bladder 
could  only  shut  the  valve  more  closely;  and  over-distension,  with  such 
an  amount  of  stretching  of  the  n^ck  as  to  render  the  valve  incompetent, 
was  the  only  means  by  which  urine  could  be  passed  without  artificial 
aid.  This  last  condition  is  peculiar  to  prostatic  disease,  and  some  cases 
of  tumor  of  the  bladder.  In  all  cases  of  great  hypertrophy  of  the  uius- 
cular  walls  of  the  bladder,  the  bundles  of  fibres  form  ridges  on  tiie  sur- 
face, giving  rise  to  the  condition  known  as  fasciculation.  In  many 
cases  in  which  great  pressure  lias  frequently  existed  in  the  bladder,  either 
from  the  forcible  contraction  of  its  hypertropliied  walls  on  the  contained 
urine,  or  from  simple  over-distension  from  retention  arising  from  a 
valvular  obstruction  in  the  prostate,  the  mucous  membrane  becomes 
thrust  between  the  bundles  of  muscular  fibres,  so  forming  pouches  called 
sacculi.  These  sacculi  are  most  frequent  in  the  posterior  part  of  the 
bladder,  and,  in  most  cases,  their  walls  are  composed  merely  of  mucous 
membrane  and  peritoneum.  Sometimes,  however,  a  layer  of  muscular 
fibres  is  also  found.  These  sacculi  form  pouches  in  which  putrid  urine 
aircumulates,  and  frequently  gives  rise  to  inflammation  of  tlie  mucous 
membrane,  sometimes  ending  in  ulceration,  and  possibly  perforation  of 
the  bladder.  Much  more  often  it  gives  rise  to  attacks  of  local  pei-itonitis, 
and  portions  of  intestine  may  so  become  glued  to  the  bladder.  (See 
also  Chapter  LXX.) 

The  causes  which  give  rise  to  an  increased  demand  for  force  in  expul- 
sion of  the  urine,  and  consequently  to  hypertrophy  of  the  bladder,  are 
various.  The  most  common  is  perhaps  obstruction  in  the  urethra  from 
stricture.  In  some  cases  it  may  arise  from  an  irregular  enlargement  of 
the  prostate  in  which  the  obstruction  is  not  valvular  in  character.  Vil- 
lous growth  and  other  tumors  of  the  bladder  may  call  for  increased  force, 
from  partially  obstructing  the  orifice  of  the  urethra.  Chronic  cystitis, 
from  the  alteration  it  produces  in  the  ciiaracter  of  the  urine,  always 
causes  more  or  less  hypertrophy.  Stone  in  the  bladder  causes  obstruc- 
tion to  the  flow  of  urine,  partly  mechanically  and  partly  by  the  chronic 
cystitis  to  which  it  usually  gives  rise.  The  thick  ropy  mucus  of  chronic 
cystitis  undoubtedly  offers  very  considerable  obstruction  to  the  flow  of 
urine.  All  these  causes,  therefore,  may  give  rise  to  more  or  less  iiyper- 
troph3^  There  is  no  evidence  that  mere  frequency  of  action  plays  any 
important  part  in  the  })roduction  of  hypertrophy.  In  the  few  recorded 
cases  in  which  there  was  great  frequency  of  micturition  witli  healthy 
urine  in  cases  of  calculous  pyelitis,  no  mention  is  made  of  any  marked 
hypertrophy. 

There  is  every  reason  to  believe  that  hypertropli}'  of  the  bladder  plays 
a  very  important  part  in  the  production  of  kidnej'-disease.  In  no  case, 
as  the  result  of  obstruction  to  the  exit  of  urine  from  the  bladder,  do  vve 
find  the  valves  of  the  ureters  incompetent.  In  the  simple  dilatation 
from  valvular  obstruction  in  the  prostate,  they  are  closed  more  firmly 
than  natural.  No  regurgitation  takes  i^lace,  but  of  course  the  pressure 
in  the  ureters  and  kidney's  will  be  increased,  while  the  bladder  is  over- 
distended.  In  hypertrophy  of  the  walls,  we  also  find  a  certain  amount 
of  obstruction  to  the  entrance  of  urine  intf)  the  bladder,  as  the  ureter 
has  to  pass  obliquely  through  the  thickened  wall,  and  is  doubtless  often 
pressed  on  by  thickened  bands  of  fibres.     Tlie  swelling  of  the  mucous 
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membrane  at  the  orifice  of  the  ureter  in  an  inflamed  bladder  probably 
adds  to  this  obstruction.  Here  then,  although  there  may  be  no  over- 
distension of  the  bladder,  there  is  increased  pressure  in  the  ureters  and 
kidne_ys,  as  increased  force  is  required  to  drive  the  urine  through  the 
partially  obstructed  orifice  of  the  ureter.  The  amount  of  obstruction 
offered  b}'^  a  hepertrophied  bladder  varies  much,  as  it  is  not  uncommon 
to  find  considerable  thickening  of  the  wall  of  the  bladder  without  any 
marked  signs  of  pressure  in  the  ureters  or  kidneys.  In  cases  of  villous 
tumor  of  the  bladder,  one  ureter  and  kidney  only  may  be  found  to  be 
affected,  and  it  will  then  be  seen  that  the  growth  implicates  the  orifice 
of  that  ureter.  In  others,  both  sides  may  be  equally  affected,  and  both 
orifices  healthy,  but  it  will  then  be  found  that  the  growth  has  obstructed 
the  neck  of  the  bladder,  and  that  the  signs  of  pressure  in  the  ureters 
and  kidneys  are  due  to  hypertrophy  or  over-distension  of  the  bladder. 

Diseased  Conditions  of  the  Ureters  and  Pelvis  of  the  Kid- 
ney.— In  such  cases  as  we  have  been  considering,  three  chief  forms  are 
met  with  :  1.  The  results  of  simple  over-distension  witliout  acute  inflam- 
mation ;  2.  Acute  inflammation  without  signs  of  over-distension;  3.  A 
combination  of  the  two.  Simple  chronic  over-distension  leads  to  dila- 
tation of  the  ureter  and  pelvis  of  the  kidney,  with  some  thickening  of 
their  walls.  The  thickening  is  in  part  due  to  hypertrophy  of  the  mus- 
cular coat  of  the  ureter.  The  mucous  membrane  is  of  an  opaque  white 
color,  and  free  from  pigmentation  or  ulceration.  At  the  same  time  that 
the  ureter  becomes  dilated,  it  often  seems  to  be  increased  somewhat  in 
length,  and  is  more  or  less  tortuous,  and  not  unfrequently  irregular 
pouch-like  dilatations  occur.  The  dilatation  is  sometimes  so  great  that 
the  ureter  resembles  a  piece  of  small  intestine.  (See  Chapter  LXXI.) 
In  inflammation  of  the  ureter  and  of  the  pelvis  of  the  kidney,  we  find 
tlie  mucous  membrane  swollen  and  softened,  of  an  intense  red  color,  and 
frequently  showing  patches  of  a  slate-grey,  resulting  from  previous  at- 
tacks, as  in  the  bladder.  Ulceration  is  not  uncommon,  and  often  the 
ulcers  are  coated  with  a  tenacious  slough  like  a  diphtheritic  membrane. 
The  urine  contained  in  such  an  ureter  and  pelvis  is  often  ammonical  and 
abominably  foetid,  and  mixed  with  much  pus  and  mucus.  There  is 
every  reason  to  believe  that  this  is  a  consequence  of  extension  of  decom- 
position from  the  urine  in  the  bladder  to  that  in  the  ureter.  T'he  severitj'' 
and  acuteness  of  the  inflammation  in  the  ureter  are  probably  due  to  the 
irritation  of  tiiis  foul  and  decomposing  urine.  But  it  by  no  means  fol- 
lows, because  the  urine  in  the  bladder  is  decomi)osing,  that  the  same 
condition  extends  up  the  ureter.  In  the  great  majority  of  cases,  the 
extension  of  decomposition  to  the  pelvis  occurs  late  in  the  disease,  and 
acts  as  tlie  final  cause  of  death,  by  exciting  acute  inflammation  in  the 
kidney.  This  extension  does  not  take  place  on  account  of  any  incom- 
petence of  the  valves  or  regurgitation  of  urine,  as,  on  testing  the  valves 
in  such  cases  they  will  be  found  to  be  competent.  It  probably  creeps 
tlirough  the  orifice  of  the  ureter,  b}^  means  of  the  mucus  and  inflam- 
mator}'  products,  in  tiie  wake  of  the  inflammation  spreading  by  conti- 
nuity of  tissue  from  the  l»ladder  to  the  ureters.  If  after  washing  out  a 
bladder  with  Condy's  fluid,  or  some  other  antiseptic,  the  first  urine  tliat 
enters  from  the  ureters  and  flows  from  the  catheter  be  ammoniacal,  the 
condition  of  the  patient  is  always  serious,  as  the  decomposition  has 
spread  from  the  bladder  to  the  pelvis  of  the  kidne}^,  where  no  local  means 
can  reach  it. 

Morbid  Conditions  of  the  Kidney. — The  conditions  found  in 
tlie  kidne}'  itself  vary  considerably-.     They  may  be  divided  as  follows: 
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1.  Changes  resulting  from  pressure  by  obstruction  to  the  entrance  of 
urine  into  the  bladder;  2.  Acute  interstitial  inflammation;  3.  Acute  in- 
terstitial inflammation  with  scattered  abscesses  ;  4.  The  results  of  former 
acute  or  subacute  attacks  from  which  the  patieni  has  recovered. 

1.    The  ReauUs  of  Pressure. — A  case  lately  occurred  at  University 
College  Hospital,  which  atforded  an  opportunity  of  examining  tlie  un- 
complicated effects  of  pressure  with  great  advantage.     The  ureters  had 
been  pressed  upon  by  two  enormous  sacculi,  which  projected  from  the 
bladder  immediately  beliind  the  trigone.     Tlie  bladder  was  much  dilated 
and  hypertrophied,  but  the  cause  of  disease  was  uncertain.     There  were 
no  signs  of  old  or  recent  cj'stitis,  and  no  instrument  bad  been   passed 
during  life.     In  this  case  both  ureters  were  greatly  dilated,  and   tlie 
])elvis  on  each  side  was  expanded  so  as  to  contain  many  ounces  of  fluid. 
The  kidneys  were  somewhat  increased  in  size,  and  before  being  opened 
felt  like  great  thick-walled  bags  of  fluid,  giving  all  over  a  distinct  sense 
of  fluctuation.     On  being  cut  open,eacli  presented  the  following  appeai'- 
ances.     The  capsule  was  tough  and  opaque,  and  separated  with  difficulty 
from  the  kidne3'-sul)stance,  slightl>'  tearing  it  in  so  doing,  and  leaving 
the  surface  coarse  and  irregular.     The  surface  was  uniformly'  pale,  and 
whitish  in  color.     No  trace  of  the  pyramids  was  to  be  seen,  but  where 
each  should  have  been  was  a  deep  hollow  lined  with  a  smooth  membrane 
continuous  with  the  pelvis  of  the  kidney.     The  cortex  was  of  about 
normal  thickness,  but  in  some  parts  thinner  than  natural ;  it  was  some- 
what tough  in  consistence,  and  presented  an  uniform  opaque  whitish  tint. 
The  whole  kidney  was  thus  converted  into  a  great  sacculated  bag,  com- 
posed on  one  side  of  the  dilated  and  thickened  pelvis,  and  on  the  other 
of  the  expanded  cortex  of  the  kidney.     There  were  no  signs  of  past  or 
present  acute  inflammation.     On  microscopic  examination  of  a  thin  sec- 
tion of  tlie  cortex,  the  chief  change  noticeable  was  an  abundant  small 
round  cell  infiltration  of  the  intertubnlar  tissue  of  the  kidney.     Every 
tubule  was  separated  from  its  neighbors  by  rapidly  growing  young  con- 
nective tissue,  crowded  with  small  round  cells,  and  this,  by  pressing  on 
the  vessels,  had  given  rise  to  the  i)ale  color  above  noted.     The  new 
growth  was  most  abundant  round   the  Malpighian  bodies,  the  capsules 
of  which  were  greatly  thickened  ;  so  much  so,  that  in  mau}'^  the  vessels 
had  been  strangled  and  obliterated.     The  amount  of  change  was  not 
uniform,  the  new  growth  being  more  abundant  in  some  parts  than  in 
others.    The  tubules  themselves  showed  no  great  signs  of  cliange.    They 
were  slightly  dilated  in  some  [jarts,  and  the  epithelium  looked  as  if  flat- 
tened by  pressure,  but  in  other  respects  it  was  perfectly  healthy.     This 
case  shows  that  uncomplicated  tension  from  partial  obstruction  of  the 
ureter  gives  rise  to  a  gradual  absorption  of  the  pyramids,  and  to  a  con- 
dition of  interstitial  inflammation  of  the  kidney,  probably  varying  in 
severity  with  the  degree  and  acuteness  of  the  obstruction.     In  more  ex- 
treme cases  than  that  above  described,  the  atrophj'  of  the  cortex  becomes 
much  more  advanced,  till  nothing  may  be  left  but  a  layer  of  kidney- 
substance  not  thicker  than  a  shilling.     The  microscope  also  shows  more 
dilatation  of  the  tubules  and  flattening  of  the  epithelium.     It  is  an  in- 
teresting fact  to  be  noted,  that  in  the  case  above  described  the  secretion 
of  urine  was  abundant,  its  specific  gravity  was  1009,  and  it  was  free 
from  albumen  and  casts.     It  is  also  evident  that,  if  such  a  kidney  as 
this  were  exposed  to  any  additional  source  of  irritation,  more  acute  in- 
flammation incompatible  with  life  would  readily  be  set  up. 

2.  Acute  Diffuse   Interstitial  Inflammation. — In    this  condition   the 
kidney  is  soft  and  swollen.     The  capsule  is  opaque,  and  small  vessels 
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are  seen  ramifying  in  it.  It  separates  easil^y,  but  tears  tlie  kirlney-sub- 
stanee  in  so  doing.  The  surface  of  the  kidney  is  coarse  and  irregular. 
The  color  of  the  surface  is  mottled,  the  greater  part  being  usually'  of  a 
pale  yellowish  tint  intermixed  with  purple  patches.  Sometimes  the 
mottling  is  very  fine,  almost  granular.  The  venous  stars  always  seen 
on  the  surface  of  the  kidne}'  are  injected,  and  show  out  prominently. 
On  section,  the  cortex  is  found  to  be  al)normally  soft,  and  to  present  the 
same  mottled  color  as  the  surface.  Sometimes  the  part  of  tlie  cortex 
corresponding  to  one  pyramid  may  present  a  more  uniformly  pale  ap- 
pearance than  that  belonging  to  another.  Small  yellowish  spots,  look- 
ing like  minute  collections  of  pus,  may  be  present,  which  are,  however, 
on  section  found  to  be  solid,  though  very  soft.  The  pyramids  are  usu- 
ally intensely  injected,  and  contrast  strongly  with  the  paler  cortex.  Pale 
streaks  can  often  be  seen  running  parallel  to  the  straight  tubules.  These 
are  most  frequent  in  those  cases  in  which  the  pelvis  is  filled  with  putrid 
urine.  The  pelvis  is  found  in  some  cases  free  from  any  signs  of  acute 
inflammation,  though  more  frequently  it  is  much  affected  and  filled  with 
foul  urine  and  mucus.  The  appearances  here  described  are  often  con- 
joined with  the  signs  of  pressure  mentioned  above,  varying  from  mere 
flattening  to  complete  destruction  of  the  pyramids.  The  microscope 
shows  that  this  condition  is  a  mere  exaggeration  of  that  found  as  the 
result  of  simi)le  pressure.  The  change  is  chiefly  and  primarily  intersti- 
tial, but  the  small  cell  growth  is  so  abundant  as  in  many  parts  to  press 
upon  and  even  destroy  the  tubules,  areas  being  found  in  which  nothing 
but  crowds  of  small  round  cells  can  be  seen.  These,  when  large,  form 
the  small  yellowish  spots  visible  to  the  naked  eye.  It  only  requires  an 
increased  intensity  of  the  inflammation  and  a  softening  of  these  spots  to 
convert  them  into  minute  abscesses.  As  in  the  form  of  interstitial  ne- 
phritis first  mentioned,  the  new  growth  is  most  marked  round  the  Mal- 
pighian  bodies.  The  change  is  rarely  uniform  throughout  the  kidney. 
It  varies  in  degree  usually  in  every  field  of  the  microscope,  and  parts 
may  be  found  apparently  almost  health}'.  The  epithelium  throughout 
the  kidney  is  usually  swollen  and  granular,  and  readily  washes  out  in 
preparing  the  specimen,  but  it  does  not  choke  the  tui)ules  as  in  acute 
catarrhal  nephritis.  In  very  acute  cases,  small  round  cells,  similar  to 
those  outside  the  tubules,  are  seen  in  the  lumen  of  the  tube  surrounded 
by  epithelium.  These  have  probably  found  their  way  in  from  the  out- 
side, and,  if  washed  on  by  the  secretion  from  above,  would  appear  as 
pus-cells  in  the  urine  The  vessels  are  ofien  seen  to  be  gorged  with 
blood,  and  occasionally  minute  Inemorrhages  are  present.  It  is  not 
always  easy  to  distinguish  this  form  of  disease  by  the  unaided  eye,  as, 
from  the  pallor  caused  by  the  pressure  on  the  vessels  from  the  small  cell 
infiltration,  it  closely  resembles  the  fatty  kidney  or  some  cases  of  catar- 
rhal nephritis.  The  microscope  alone  can  decide  the  question  with 
certainty.  Even  in  such  a  kidney  the  secretion  of  urine  may  be  mode- 
rately abundant.  In  a  case  at  University  College  Hospital  the  patient 
excreted  over  300  grains  of  urea  on  the  last  day  of  his  life. 

3.  Acute  InlerHtikal  Nephritis  loifh  Scattered  Abscesses. — (Suppuration 
of  the  kidney — suppurative  nephritis:  when  accompanied  b}'  pyelitis — 
pyelo-nephritis  (Rayer).)  This  is  usuall}'  found  in  conjunction  with 
that  form  of  acute  pyelitis  in  which  the  pelvis  of  the  kidney  is  filled  with 
putrid  urine,  pus,  and  mucus,  but  is  by  no  means  constantly  so.  In  one 
case  which  was  ol)served  at  University  College  Hospital,  both  kidneys 
were  equally  riddled  with  abscesses,  but  in  one  the  pelvis  was  acutely 
inflamed  and  filled  with  foul  urine,  while  in  the  other  it  was  free  from 
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disease,  and  the  urine  it  contained  acid,  and  without  unpleasant  smell. 
The  kidney  is  generally  swollen  and  enlarged.  The  fat  surrounding  it 
is  usuallj'  abnormally  adherent  to  the  capsule.  The  capsule  is  thick  and 
opaque,  and  marked  by  ramiform  vessels,  showing  clearly  on  the  surface. 
It  separates  easily,  but  in  so  doing  tears  the  kidney-substance.  The 
surface  of  the  kidney  presents  a  more  or  less  mottled  appearance.     The 


Fiif.  70?.— Acute  Interstitial  Nephritis  :  Scattered  Abscesses.     Margin  of  abscess  to  the  right. 

Malpighian  body  in  the  middle.     Comparatively  healthy  tubules  with  inter-tubular 

cell  infiltration,  to  the  left. 


chief  tint  is  the  same  as  in  the  diffuse  form  just  described,  and  is,  in  fact, 
due  to  the  existence  of  the  same  condition;  but  here  and  there,  scattered 
usually  in  groups,  are  bright  yellow  spots,  surrounded  by  a  dark  red 
areola,  and  varying  in  size  from  a  pin's  head  to  a  split  pea.  On  cutting 
into  these  yellow  spots,  each  is  found  to  contain  a  drop  of  pus.  These 
minute  abscesses  are  usuallj^  grouped  in  areas  corresponding  to  that  part 
of  the  cortex  which  belongs  to  a  single  pyramid.  If  now  a  section  be 
made  of  the  kidney,  the  points  of  suppuration  will  not  be  found  to  be 
limited  to  the  surface.  Often  they  are  continued  down  towards  a 
pyramid,  and  are  connected  with  a  yellow  streak  running  parallel  to  the 
^  straight  tubules  as  far  as  the  papilla,  or,  if  tliat  have  been  partly  de- 
stroyed by  pressure,  as  far  as  the  point  at  which  the  tubules  open  into 
the  pelvis.  This  condition  is  not  invariable,  as  sometimes  the  abscesses 
are  perfectly  isolated,  and  show  no  connection  whatever  witli  the  pyra- 
midal portion  of  the  kidney.  Occasionally  one  or  more  of  tlie  abscesses 
may  burst  beneath  the  capsule,  separating  it  from  the  kidney,  and  givino- 
rise  to  further  suppuration,  may  include  the  whole  organ  in  a  laroe  col- 
lection of  pus.  The  microscope  shows  that  in  this  form  of  kidney  the 
appearances  are  essentially  the  same  as  in  the  last;  the  chief  change 
being  the  accumulation  of  crowds  of  small  round  cells  in  the  intertubular 
substance,  the  degree  of  cell-infiltration  varying  in  almost  every  field  of  ■ 
the  microscope.  At  the  point  at  which  an  abscess  is  forming,  or  at  the 
margin  of  one  already  formed,  the  crowds  of  small  round  cells  are  seen 
to  press  upon  the  tubules,  separating  them  widely,  and  squeezing  their 
walls  together.  Then  tlie  wall  becomes  indistinct  ;  then  only  a  few  epi- 
thelium-cells can  be  recognised  in  the  crowd  of  leucocytes  ;  lastly,  notiiing 
but  leucocytes  can  be  seen,  and  a  little  nearer  the  centre  the  intercellular 
substance  becomes  fluid,  and  the  cells  float  free,  and  pus  is  so  formed. 
The  red  areola  is  not  found  to  be  due  to  extravasation,  althougli  hfemor- 
rhages  may  exist  scattered  through  such  a  kidney.  The  yellow  streaks 
in  the  pyramids  are  found  to  be  due  to  a  similar  condition  of  intertubular 
.cell-infiltration.      Sometimes  clots   may  be  seen   in   the   vessels   of   the 
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pyramids.  These  are  probahly  secondary  to  the  inflammation  of  the 
parts  surronnding  the  vessels.  As  in  the  former  A^ariety,  small  round 
cells  may  be  found  in  the  tubules  as  well  as  outside  them.  The  epithe- 
lium is  usually  much  swollen,  and  sometimes  desquamating  and  choking 
the  tubules,  but  this  is  only  in  those  areas  in  which  the  interstitial  in- 
flammation is  most  advanced.     In  others  it  may  appear  almost  healthy. 


Fig.  709.^Acute  Interstitial  Nephritis  :  Condition 
of  Epithelium. 


Fig.  710. — A.  Groap  of  Abscesses  on  Surface  of 
Kidney,     b.  Vertical  Section  of  the  same. 


This  form  of  kidney  merges  into  the  diffuse  variety,  the  solid  yellowish 
spots  before  mentioned  representing  points  which,  had  the  patient  lived 
longer,  might  have  softened  into  abscesses.  It  is  of  course  frequently 
conjoined  with  the  signs  of  pressure,  absorption  of  the  pyramids,  and 
dilatation  of  the  pelvis.  It  is  perhaps  the  most  frequent  form  met  with 
in  the  post  mortem  room.  The  abscesses  of  the  kidne}^  thus  arising  from 
acute  suppurative  nephritis  must  not  be  confounded  with  those  seen  as 
the  result  of  the  lodgment  of  septic  embola  in  pyaemia.  These  are  usu- 
ally larger,  are  more  distinctly  wedge-shaped,  and  sometimes  surrounded 
by  a  zone  of  haemorrhage.  They  are  always  in  the  cortex,  and  the 
pyramids  show  no  signs  of  disease.  Pyelitis  is  absent,  but,  as  before 
stated,  it  maybe  wanting  also  in  cases  of  interstitial  inflammation.  The 
microscope  show^s  an  absence  of  the  general  changes  noticed  above,  and 
if  an  early  stage  of  a  pysemic  abscess  can  be  detected,  haemorrhage  will 
be  found  in  the  midst  of  comparatively  healthy  kidney-tissue,  whilst  the 
earliest  stage  of  suppurative  nephritis  is  characterised  by  acute  cell-in- 
filtration. 

4.  Effects  of  Forme?'  Attacks  from  which  the  Patient  has  Recovered. — 
It  is  possible  that  the  kidneys  ma}^  undergo  extensive  intertubular  change, 
and  yet,  if  the  cause  be  removed,  the  inflammatory  growth  ma3'^  be  com- 
pletely absorbed,  and  the  organ  regain  its  normal  condition.  More  com- 
monly, however,  tlie  new  growth  undergoes  a  development  into  fibrous 
tissue,  a  change  corresponding  exactly  to  that  which  occurs  in  the  cica- 
trisation of  a  granulating  sore,  and  accompanied  by  a  similar  process  of 
contraction.  Thus  we  get  an  increase  in  the  intertubular  connective  tis- 
sue, and  at  the  same  time  a  contraction  and  induration  of  the  whole 
organ,  so  much  so  that  it  is  sometimes  reduced  to  less  than  a  quarter  of 
its  normal  bulk.  If  the  pyramidal  portion  have  undergone  absorption, 
this  is  never  repaired,  hut,  as  its  function  seems  merely  that  of  a  duct, 
its  loss  is  of  no  great  moment.     In  a  kidney  of  this  kind  we  find  the  fat 
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adherent  to  the  capsule,  and  the  capsule  to  the  gland-tissue.  It  strii)s 
off  with  difficulty,  and  is  thick  and  opaque.  The  surface  of  the  kidney 
is  irregular,  granular,  or  perhaps  even  puckered  by  cicatrices.  Scattered 
over  tlie  surface  in  most  cases  are  numerous  small  cysts.  These  are  sup- 
posed to  be  due  to  the  strangulatiou  of  the  tubules  by  the  fibrous  growth. 
The  color  is  usually  dark  and  somewhat  red,  with  numerous  small  di- 
lated veins  showing  on  the  surface.  On  section,  the  cortex  will  be  found 
to  be  greatly  thinned,  being  sometimes  not  thicker  than  a  shilling.  The 
pyramids,  unless  absorbed  from  previous  pressure,  are  but  little  altered. 
The  whole  organ  is  of  a  leathery  toughness  which  is  quite  peculiar.  The 
pelvis  may  be  pigmented  from  previous  inflammation.  The  microscope 
shows  a  great  increase  of  the  intertubular  tissue,  which  is  of  a  dense 
fibroid  character.  The  tubules  var^^  in  size;  some  are  strangulated  and 
compressed,  others  are  dilated  above  the  strangulation.  Many  of  the 
Malpighian  corpuscles  are  obliterated,  leaving  merely  capsules  contain- 
ing the  remains  of  the  obliterated  vessels.  The  capsules  of  all  the  Mal- 
pighian bodies  are  greatly  thickened.  The  epithelium  may  be  flattened  by 
pressure,  or  normal.  The  small  arteries  usually  show  some  hypertrophy 
of  their  muscular  coats.  Such  a  kidney  as  this  may  undergo  a  second 
attack  of  acute  inflammation,  and  we  then  find  a  combination  of  the  form 
of  the  contracted  kidney  with  the  color  and  softness,  and  possibly  the 
scattered  abscesses,  of  the  acute  variet3\  It  will  be  seen  from  the  above 
description  that  this  form  of  kidney  diflJers  in  no  way  to  the  naked  eye 
from  the  ordinary  granular,  contracted,  or  gouty  kidney.  We  do  not, 
however,  find  the  general  changes  associated  with  that  disease.  In  a 
case  which  lately  occurred  at  University  College  Hospital,  in  which  this 
condition  was  well  marked  as  the  result  of  stricture  of  the  urethra,  there 
was  no  hypertrophy  of  the  heart,  and  no  cluinge  could  be  recognised  in 
the  walls  of  the  small  vessels  in  other  parts. 

From  what  has  been  said,  it  is  evident  that  the  inflammation  of  the 
kidney  arising  as  the  consequence  of  diseases  of  the  lower  urinary  tract 
is  primarily  interstitial  in  character,  the  changes  in  the  epithelium  being 
secondary. 

Causes  of  Interstitial  Inflammation The  following   may  be 

stated  as  the  causes  which  in  varying  degree  take  part  in  the  production 
of  interstitial  inflammation  of  the  kidney :  1.  Tension;  2.  Reflex  inita- 
tion  of  the  kidney;  3.  The  presence  of  septic  matter  in  the  pelvis  of  the 
kidney.  Each  of  tliese  acting  singly  may  induce  serious  disease,  or  per- 
haps even  cause  death,  but  we  seldom  see  such  cases.  More  often,  two 
at  least  are  in  action. 

1.  Tension. — It  has  been  shown  before  how  this  is  induced  b}^  any 
obstruction  to  the  free  entrance  of  urine  into  the  bladder.  Every  prac- 
tical Surgeon  is  acquainted  with  the  fact  that  tension  is  one  of  the  most 
powerful  irritants  to  which  the  living  tissues  can  be  exposed.  The  ex- 
amples of  a  tight  stitch,  pent  up  pus,  and  mammary  abscess  from  ob- 
struction of  a  duct,  must  occur  to  every  one.  In  the  analogous  case  of 
the  mamma,  the  inflammation  resulting  from  obstruction  aflfects  the 
interacinous  cellular  tissue,  which  becomes  infiltrated  with  small  cells. 
In  the  liver,  Wickham  Legg  and  others  have  shown  that  ligature  of  the 
bile-duct  causes  interstitial  hepatitis.  In  the  kidney,  no  recorded  case  is 
to  be  found  of  suppuration  occurring  as  the  result  of  simple  tension  ; 
but  in  all  cases  in  which  evidence  of  tension  exists,  that  is  to  say,  dilated 
ureter  or  pelvis  of  the  kidney,  or  some  sources  of  sudden  obstruction  as 
a  more  or  less  impacted  calculus,  subacute  interstitial  inflammation  will 
be  found.    It  seems  almost  as  if  the  new  cell-growth  were  a  conservative 
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change  intended  to  strengthen  the  tubules  to  resist  the  increased  pres- 
sure. However  tliis  may  be,  a  kidney  in  tiiis  condition  is  in  a  state  in 
which  a  little  further  irritation  from  any  cause  may  liurry  it  on  to  fatal 
and  acute  inflammation. 

2,  Reflex  Irritation  of  the  Kidney. — Mechanical  injuries  to  tlie  neck 
of  the  bladder  or  posterior  part  of  the  urethra,  and  probably  diseases  of 
tliese  parts  in  which  constantly  recurring  irritation  is  present,  re-act 
upon  tlie  kidney  througli  the  influence  of  the  nervous  system.  It  is  need- 
less here  to  attempt  any  explanation  of  the  exact  manner  in  wiiicli  this 
takes  place,  as  it  wonld  be  merely  a  matter  of  speculation  ;  but  a  few  facts 
may  be  given  as  proof  of  the  assertion.  It  is  well  known  that  several 
cases  are  on  record,  in  which  death  has  occurred  from  suppression  of 
urine  following  the  simple  introduction  of  a  catheter,  the  poi^t-morteni 
examination  showing  a  condition  of  intense  congestion  of  the  kidne^'. 
Again,  patients  with  stone  in  tlie  bladder  occasionally  die  from  acute 
inflammation  of  the  kidney,  often  accompanied  by  suppuration,  after  the 
operation  of  lithotrity.  Cases  of  this  kind  have  occurred  in  which  the 
cystitis  was  not  increased  by  the  operation,  in  which  the  decomposition 
of  urine  remained  unchanged,  and  no  altered  circumstance  existed,  except 
the  mechanical  injury  of  the  instrument,  to  account  for  the  sudden  super- 
vention of  acute  nephritis.  In  these  cases  signs  of  chronic  disease,  which 
lias  been  rendered  acute  by  the  additional  irritation,  are  always  present. 
Lastl}^,  a  few  cases  have  been  observed  at  University  College  Hospital 
after  operations  for  stricture,  with  the  view  of  ascertaining  if  any  change 
could  be  found  in  the  urine  as  the  direct  result  of  the  operation.  In 
three  cases  of  Holt's  dilatation,  the  urine  was  found  to  be  free  from 
blood,  or  to  contain  no  more  than  could  be  accounted  for  by  the  opera- 
tion, during  the  first  hour  or  hour  and  a  half  after  the  operation,  and 
then  to  become  gradually  more  and  more  bloody  for  another  hour  or 
hour  and  a  half,  and  after  that  to  become  gradually  free  from  blood.  In 
one  case  there  was  almost  total  suppression  for  the  first  hour  and  a  half, 
followed  by  very  bloody  urine.  In  one  case  of  internal  urethrotomy, 
during  the  first  hour  the  urine  flowed  away  in  great  quantities,  and  was 
almost  free  from  blood.  For  the  next  six  hours  it  was  passed  in  mode- 
rate quantity,  and  was  very  darkly  tinged  with  blood.  In  all  four  cases, 
there  was  some  reason  to  believe  that  the  blood  came  from  the  kidney. 
It  occurred  after  the  haemorrhage  from  the  wound  would  have  ceased; 
it  was  uniformly  mixed  with  the  urine,  and  free  from  clots.  These  cases 
are  of  course  insufficient  in  number  to  draw  any  conclusions  from  them; 
but,  as  far  as  they  go,  they  tend  to  show  that,  in  all  cases  of  operation 
on  the  urethra,  there  is  a  miniature  representation  of  that  intense  con- 
gestion of  the  kidney  which  is  found  in  cases  of  death  from  suppression 
of  urine  after  simple  catheterisra.  Possibly  in  some  cases  the  dilatation 
of  the  vessels  is  preceded  by  a  contraction  of  longer  or  shorter  duration, 
giving  rise  to  the  suppression  noted  above.  In  a  healthy  kidney  such 
an  attack  of  acute  hyperaemia  soon  passes  off  and  does  no  harm  ;  but, 
supposing  the  kidney  to  be  already  diseased,  the  subacute  condition  may 
readily  become  acute  and  terminate  fatall}'.  Repeated  attacks  of  such 
liyperaeinia,  which  probably  result  from  the  irritation  of  a  stone,  or  pass- 
ing urine  through  a  bad  stricture,  would  in  all  probability  be  alone  suf- 
ficient to  lead  to  a  chronic  interstitial  change  in  the  kidney.  It  is  a 
matter  of  observation,  that  fatal  affections  of  the  kidney  scarcely  ever 
result  from  operations  performed  on  the  penile  portion  of  the  urethra. 

3.  The  presence  of  Septic  Matter  in  the  Pelvis  of  the  Kidney. — Tiiis 
plaj's  a  most  important  part  in  producing  the  final  acute  condition  which 
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often  kills  the  patient.  In  the  first  place,  tlie  mere  presence  of  such  an 
irritating  substance  as  ammoniacal  urine  in  the  pelvis  of  a  kidney  already 
diseased,  would  certainly  intensify  the  existing  inflammation.  It  seems 
probable,  however,  that  in  many  cases  the  septic  matter  thus  pent  up  at 
some  degree  of  pressure  (for  the  thick  mixture  of  mucus,  pus,  and  urine 
cannot  pass  the  valves  of  the  ureter  already  somewhat  obstructed  by 
the  swollen  mucous  membrane,  and  perhaps  b}'  a  hypertrophied  or  dis- 
tended bladder,  so  readily  as  healthy  urine)  becomes  absorbed  by  the 
lymphatics  of  the  kidney,  and  thus  gives  rise  to  a  diffuse  intertubular 
inflammation  rapidly  running  on  to  suppuration.  This  would  account 
for  the  pale  streaks  seen  running  in  man}"  cases  parallel  to  the  straight 
tubules  in  the  pyramids,  and  expanding  in  the  cortex.  Probably  this 
condition  alone  is  sufficient  to  account  for  many  cases  of  acute  sujipu- 
rative  nephritis,  but  it  must  be  remembered  that  suppuration  of  the  kid- 
ney does  occur,  not  unfrequently,  in  cases  in  which  the  urine  in  tiie 
pelvis  is  free  from  decomposition.  Dr.  George  Johnson  suggests  that 
the  scattered  abscesses  may  occasionally  be  due  to  rupture  of  the  tubules 
and  local  extravasations  of  urine;  and  in  a  kidney  already  softened  by 
acute  interstitial  nephritis,  it  is  very  possible  that  this  may  occur.  Dr. 
Dickenson  accounts  for  the  al)scesses  by  a  theory  of  septic  embolism  in 
the  veins,  a  sort  of  local  pyaemia ;  but  the  presence  of  the  general  change, 
and  the  fact  that  every  stage  is  found  between  commencing  diffuse  inter- 
stitial inflammation  and  the  fully  formed  abscesses,  seem  to  contradict 
this  view.  Goodhart  of  Guy's  Hospital  has  suggested  the  possible  con- 
nection between  erysipelas  and  suppuration  of  the  kidney,  and  has  ad- 
vanced some  ver}^  interesting  evidence  in  favor  of  his  view,  whicli  is  well 
worthy  of  further  investigation,  although,  at  most,  it  could  but  account 
for  a  small  proportion  of  the  deaths  from  tiiis  disease. 

It  will  be  seen  from  the  above,  that  in  the  production  of  fatal  inter- 
stitial nephritis  a  number  of  causes  ai'e  at  work,  sometimes  all  together, 
sometimes  singly,  and  no  exclusive  theory  can  possibly  explain  more 
than  a  small  proportion  of  the  cases. 

Symptoms  of  Kidney-Disease  in  Surgical  Affections  of  the 
Genito-Urinary  Organs — SimjAe  dilatation  of  the.  kidnetj^  although 
a  condition  seriously  endangering  tlie  success  of  any  operation  on  the 
urinary  organs,  gives  rise  to  remarkably  few  symptoms;  and  it  is  sur- 
prising to  what  an  extent  tlie  structure  of  the  kidney  may  be  damaged 
by  chronic  interstitial  nephritis  arising  from  this  cause  witliout  inter- 
fei'ing  in  any  noticeable  degree  with  the  patient's  health.  It  gives  rise 
to  no  cedema,  no  marked  anaemia,  and  no  alteration  in  the  function  of 
the  skin.  The  most  characteristic  feature  is  probalth'  an  increase  in  the 
quantity  of  urine,  with  a  diminution  in  the  specific  gravity.  In  a  case 
lately  in  University  College  Hospital,  the  patient  passed  five  pints  of 
urine  daily  of  a  specific  gravity  of  1003  or  1004.  In  all  cases  in  which 
it  is  desirable  to  ascertain  the  condition  of  the  kidneys,  the  urine  should 
be  collected  for  the  whole  daj-,  and  the  specific  gravity  taken.  If  the 
quantity  be  large  and  the  specific  gravit_y  low,  chi'onic  interstitial  ne- 
phritis may  be  suspected.  The  quantit}'  of  albumen  is  always  small,  and 
it  may  be  absent  altogether.  At  most,  only  a  few  hj^aline  casts  can  be 
found,  and  often  no  renal  epithelium.  The  excretion  of  urea  is  usually 
in  sufficient  amount,  as  the  quantity  of  urine  makes  up  for  the  low  spe- 
cific gravity.  If  the  primary  disease  give  rise  to  much  pus  and  mucus, 
or  to  a  little  blood,  the  difficulties  of  diagnosis  are  greatly  increased, 
and  reliance  must  then  be  placed  solely  in  the  quantity  and  specific 
gravity,  and  even  these  may  prove  deceptive.     It  is  rarely  possible  to 
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gain  much  information  by  feeling  the  kidney.  There  is  no  tenderness, 
and  it  is  seklom  sufficiently  enlarged  for  the  Surgeon  to  form  any  con- 
clusion as  to  its  condition. 

Subacute  intarstitial  nephritic  gives  rise  to  more  CA'ident  symptoms. 
The  patient  Js  weak  and  languid,  and  slowly  hut  steadily  emaciates.  He 
loses  his  appetite  and  has  occasional  attacks  of  nausea,  though  rarely 
actual  vomiting.  His  tongue  is  furred  and  has  a  tendency  to  become 
dry,  and  occasionally  there  is  thirst.  There  is  no  tenderness  over  the 
kidne3\  There  ma^'  be  occasionally  a  slight  feeling  of  chilliness,  seldom 
actual  rigors.  The  temperature  will  be  found  to  be  slightly  elevated, 
especially  at  night ;  and  for  this  reason,  in  any  doubtful  case,  it  is  essen- 
tial to  obtain  the  evening  temperature,  as  in  the  morning  it  may  fall  to 
normal.  It  seldom  rises  above  101°  F.  The  urine  is  abundant  and 
usually  of  low  specific  gravity,  but  by  no  means  always  so.  It  is  seldom 
possible  to  find  casts  or  to  judge  of  the  amount  of  albumen,  as  this  form 
of  disease  usually'  accompanies  bladder-affections,  which  fill  the  urine 
with  pus  or  mucus,  as  chronic  cystitis,  stone,  and  stricture.  At  most, 
only  a  few  renal  epithelium-cells  and  possibly  a  hyaline  cast  or  two  could 
be  found.  This  condition  may  last  for  weeks  or  even  months,  the  patient 
gradually  becoming  weaker  and  weaker  until  he  is  carried  off"  by  some 
intercurrent  disease,  or  dies  of  pure  exhaustion.  More  commonly,  how- 
ever, an  acute  attack  supervenes  on  the  subacute,  either  spontaneously 
or  as  the  result  of  some  surgical  interference,  and,  rapidly  ending  in  sup- 
puration of  the  kidney,  terminates  fatally.  On  the  other  hand,  the 
symptoms  often  gradually  subside,  the  temperature  becomes  normal, 
and  the  patient  gains  strength.  The  improvement  usually  coincides 
with  some  diminution  of  the  local  irritation  at  the  primary  seat  of  dis- 
ease, such  as  results  from  rest  in  bed  in  a  case  of  stone,  or  from  the 
cleansing  of  a  foul  bladder.  As  the  symptoms  are  somewhat  indefinite, 
it  is  often  difficult  to  say  how  much  is  due  to  renal  mischief  and  how 
much  to  the  primary  aff"ection  ;  but  wherever  we  find  a  dry  tongue,  a 
persistent  nocturnal  elevation  of  temperature,  loss  of  appetite,  general 
weakness  and  emaciation,  we  oughi  to  make  ever3'^  attempt  to  get  rid  of 
these  sj'mptoms  before  undertaking  an}^  serious  surgical  procedure,  such 
as  the  treatment  of  stricture,  lithotomy,  or  lithotrit^^,  the  irritation  of 
which  might  start  tlie  smouldering  inflammation  into  activity. 

Acute  interstitml  and  suppurative  nephritis  gives  rise  to  much  more 
manifest  sj'^mptoms,  often  supervening  on  those  just  described.  The 
attack,  which  is  often  induced  by  some  surgical  procedure  although  it 
may  commence  spontaneously-,  begins  with  a  severe  rigor,  followed  by 
profuse  sweating.  The  temperature  may  rise  to  105°  F.  or  106"  F. 
After  the  rigor  it  falls,  but  remains  somewhat  above  normal.  The  rigors 
and  sweating  may  be  repeated  more  than  once.  The  tongue  rapidly 
becomes  dry,  red,  and  fissured,  looking  like  a  piece  of  broiled  ham,  and 
sordes  accumulate  on  the  teeth.  There  are  complete  loss  of  appetite, 
and  rapid  emaciation;  nausea  is  almost  a  constant  symptom,  and  actual 
vomiting  is  common.  Diarrhoea  ma}-  occur.  The  patient  soon  sinks 
into  a  heavy  drowsy  state,  often  with  contracted  pupils,  so  that  the  con- 
dition may  closely  resemble  that  of  opium-poisoning.  He  can  be  roused 
and  answers  rationally  if  spoken  to,  and  in  most  cases  complains  of 
little  pain  or  discomfort.  The  temperature  now  usually  falls,  sometimes 
below  normal,  and  the  skin  feels  cold  and  clammy.  In  this  form,  there 
is  usually  some  tenderness  on  pressing  firmly  in  the  region  of  the  kid- 
neys. As  the  case  progresses,  muttering  delirium  sets  in,  followed  by 
more  complete  insensibility,  but  it  rarely  reaches  a  condition  of  absolute 


URETHRAL    OR    URJEMIC    FEVER.  719 

coma,.  Convulsions  are  extremely  rare.  There  is  no  oedema  at  any 
time.  The  urine  varies  much.  It  usually  becomes  more  or  less  bloody, 
and  in  rare  cases  is  suppressed;  though  much  more  frequently  a  con- 
siderable quantit}^  is  passed  up  to  the  time  of  death.  It  is  usually  in 
such  a  state  from  decomposition  and  the  presence  of  pus,  blood,  and 
mucus,  as  to  render  accurate  chemical  and  microscopical  investigation 
impossible.  Pus-cells  are  constantly  present,  but  whether  they  come 
from  the  kidney  or  the  bladder  in  any  particular  case  cannot  be  ascei'- 
tained,  unless  they  are  found,  as  in  rare  cases  they  are,  in  the  form  of 
pus-casts.  In  some  anomalous  cases,  diarrhoea  forms  a  very  prominent 
symptom.  In  one  case  that  occurred  in  University  College  Hospital, 
the  stools  exactly  resembled  those  of  typhoid  fever  ;  and  the  post  mortem 
examination,  in  addition  to  suppuration  of  the  kidne^',  showed  ulceration 
of  the  lower  part  of  the  small  intestine. 

Mallierbe,  who  has  written  an  admirable  treatise  on  ursemic  fever, 
describes  a  form  of  tliis  disease  in  which  secondary  abscesses  appear  in 
various  parts,  tlie  contents  of  which  have  an  urinous  odor.  It  is  doubt- 
ful if  this  is  not  in  reality  a  form  of  pyjemia. 

The  duration  of  an  acute  attack  as  above  described,  when  terminating 
fatally,  varies  from  a  few  daA^s  to  a  couple  of  weeks.  In  iavorable  cases, 
even  after  very  marked  symptoms,  such  as  the  rigors,  dry  tongue, 
vomiting,  and  diarrhoea,  the  patient  may  slowl3'  recover.  The  cause  of 
death  in  many  cases  seems  to  be  septicemia  from  absorption  of  the 
septic  matter  from  the  kidney  rather  than  uraemia.  Certainly  the  mode 
of  death  differs  greatly  from  tiiat  of  acute  Bright's  disease,  the  profound 
coma  and  convulsions  being  rarely  present. 

The  Diagnosis  has  to  be  made  from  pyaemia,  peritonitis,  typhoid  fever, 
and  ague.  From  pyjemia  tlie  diagnosis  is  somewhat  difficult,  the  most 
important  points  being  the  vomiting,  the  absence  of  secondary  abscesses, 
the  drowsy  state  into  which  the  jiatient  soon  falls,  and  the  fact  that  the 
temperature  often  j-emains  for  days  before  death,  below  normal.  The 
vomiting  and  extreme  illness  may  resemble  the  low,  diffuse,  painless 
form  of  peritonitis  sometimes  seen  in  affections  of  the  bladder,  but  the 
vomiting  has  not  the  pumping  character  of  that  in  peritonitis,  and  the 
elevation  of  temperature  for  tlie  first  few  days  is  unlike  that  form  of 
peritonitis  in  which  the  temperature  is  persistently  low.  Suppurating 
kidney  can  only  resemble  typhoid  fever  in  rare  cases,  and  the  absence  of 
spots,  and  the  temperature  will  usually  serve  to  distinguish  them.  In 
the  case  above  mentioned,  the  temperature  was  below  normal  for  three 
weeks  before  death.  From  ague,  the  disease  is  diagnosed  b}'  the  absence 
of  the  complete  intermission  after  the  sweating  stage;  but  it  must  be 
alwaj's  I'cmembered  that  patients  who  have  suffered  from  ague  are 
singularly  liable  to  attacks  of  fever  after  any  operation  on  the  urinary 
organs. 

Urethral  Fever  or  Uraemic  Fever — This  term  has  been  some- 
what loosely  used  to  signify  a  rigor  followed  by  sweating,  and  more  or 
less  prolonged  elevation  of  temperature,  consequent  on  some  operation 
on  the  urinary  organs,  or  possibly  arising  spontaneously.  It  will  be 
seen  at  once  that  this  definition  includes  acute  interstitial  nephritis,  as 
above  described,  and  also  pyaemia.  When  a  patient  has  been  said  to 
have  died  of  "  urethral  fever,"  one  of  these  two  conditions  has  been 
invariably  found,  although  no  Surgeon  would  intentionally  include 
pyaemia  under  urethral  fever.  It  is  probable  that  the  real  nature  of  the 
affection  is,  at  least  in  the  great  majority  of  cases,  a  disturbance  of  the 
circulation  in  the  kidne^^,  or  some  interference  with  its  function,  due  to 
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reflex  irritation  from  the  passage  of  the  instriunent,  as  befoi'e  described 
in  speaking  of  tlie  sources  of  irritation  to  the  kidney.  That  it  is  not 
due  to  absorption  of  urine  from  a  wound  in  tiie  urinary  passages,  is  evi- 
dent from  tlie  fact  that  rigors  are  rare  after  litliotomy,  and  are  not  a 
marked  symptom  of  extravasation  of  urine,  and  that  wounds  of  the 
urethra  anterior  to  the  scrotum  scarcely  ever  give  rise  to  them.  This 
view  of  tlie  renal  origin  of  so-called  uretliral  fever  is  supported  l)y  Mal- 
herbe,  in  his  treatise  on  Ursemic  Fever,  as  lie  would  call  it.  It  is  difficult 
to  obtain  direct  proof,  but  further  knowledge  might  be  gained  by  care- 
fully examining  iiour  by  hour  the  quantity  and  quality  of  the  urine 
secreted  after  any  urethral  or  vesical  operation,  and  at  tlie  same  time 
accurately  observing  the  changes  in  tem|)erature,  even  when  tlie  rigor 
does  not  occur.  Malherbe  states  that  the  temperature  rises  in  alm<;st 
every  case;  and  in  one  of  the  four  cases  of  stricture  mentioned  before, 
the  temperature  rose  to  100*3°  F.  about  three  hours  after  the  operation, 
when  the  urine  became  blood3^  It  fell  to  99-2°  F.  when  the  blood  dis- 
appeared;  but  three  hours  afterwards  a  little  more  blood  showed  itself, 
and  the  temperature  again  rose  to  100"3'^  F.  Further  investigation  in 
the  same  line  might  lead  to  some  important  results. 

Prognosis Tlie  prognosis  in  acute  affections  of  the  kidney,  secon- 
dary to  bladder  disease,  is  always  grave;  but  even  the  most  unpromis- 
ing cases  may  recover.  Vomiting,  delirium,  partial  insensilnlity,  and  a 
very  dry  tongue,  are  all  bad  signs.  A  marked  diminution  of  the  quan- 
tity, and  mucli  blood  in  the  urine,  are  unfavorable  symptoms. 

Treatment. — Prevention  is  of  course  first  to  be  aimed  at.  No  pa- 
tient should  therefore  be  submitted  to  an  operation  except  in  cases  of 
necessity,  without  a  careful  examination  of  the  whole  da^^'s  urine  as  to 
specific  gravity,  the  presence  and  quantity  of  albumen,  and  the  micro- 
scopic apiiearances.  If  })Ossihle,  the  temperature  should  be  observed 
night  and  morning  for  two  or  three  days.  If  any  suspicion  arise  as  to 
the  condition  of  the  kidneys,  that  operation  should  be  selected,  when 
practicable,  which  gives  rise  to  least  irritation.  Soft  instruments  should 
be  employed  instead  of  metal,  and  a  sufficient  interval  allowed  between 
their  use.  Above  all,  any  treatment  calculated  to  cause  cystitis,  or 
to  give  rise  to  decomposition  of  the  urine,  should  be  avoided.  As 
there  can  be  but  little  doubt  that  the  causes  of  decomposition  are  often 
introduced  into  the  bladder  by  catheters  or  other  instruments,  these 
should  be  kept  scrupulously  clean.  Some  recommend  oiling  the  instru- 
ments with  carbolic  acid  and  oil  (1  to  10).  If  decomposition  already 
exist  in  the  urine,  it  should  if  possible  be  arrested  by  washing  out  the 
bladder  with  some  antiseptic,  for  which  pur[)ose  quinine  and  diluted 
sulphuric  acid,  in  the  proportion  of  gr.  ij.  and  m.  ij.  to  an  ounce  of  water, 
will  l)e  found  very  efficacious.  If  the  cause  of  the  renal  mischief  be  stric- 
ture of  the  urethra  or  stone,  some  operation  must  of  course  be  under- 
taken ;  but  if  the  temperature  be  elevated,  or  there  be  other  signs  of 
renal  disease,  it  shouhl  be  delayed  until  an  attempt  has  been  made  by 
rest  and  other  remedies  to  bring  the  kidneys  into  a  healthy  state.  W 
after  a  few  days  no  improvement  be  seen,  and  it  seem  probable  that  the 
disease  is  kept  up  by  the  presence  of  the  stone  or  stricture,  further  delay 
is  useless ;  and,  choosing  the  least  severe  and  irritating  operation,  the 
Surgeon  must  operate  at  once. 

The  treatment  of  well-marked  interstitial  nephritis  is  extremely  un- 
satisfactory. If  there  be  any  tenderness  in  the  loins,  dry  cupping  may 
be  of  service.  The  bowels  should  be  well  acted  on  by  purgatives,  and 
the  skin  by  hot-air  baths,  to  relieve  the  kidneys  as  much  as  possible. 
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TIeroic  operations  undertaken  during  acute  nephritis  in  the  hope  of  re- 
moving the  cause,  are  almost  always,  if  not  invariably,  fatal.  Quinine 
and  opium  have  been  recommended  for  the  prevention  of  the  rigors  that 
frequently  follow  operations  on  the  urinary  organs.  Opium  is  probably 
of  service,  but  must  be  given  with  great  caution  if  any  symptoms  of 
urseniic  poisoning  exist;  but  quinine  has  not,  according  to  most  who 
have  tried  it,  proved  of  any  use.  Diet  and  stimulation  must  be  regu- 
lated on  general  principles. 


CHAPTER    LXVIII. 

URINARY  CALCULUS  AND  LITHOTOMY. 

CALCULOUS  DIATHESES  AND  DEPOSITS. 

The  urine  is  liable  to  the  deposit  of  various  solid  matters,  which,  wlion 
amorphous  and  impalpable,  are  termed  Sediments;  when  crystalline, 
they  constitute  Gravel ;  and  when  concrete.  Calculus  or  Stone. 
These  deposits,  whatever  form  thej^  assume,  are  the  result  of  constitu- 
tional causes  ;  and  the  constitutional  conditions  giving  rise  to  them  are 
commonly  called  Diatheses.  Of  these,  Surgeons  usually  recognise 
three  :  the  Uric  or  Lithic,  the  Oxalic^  and  the  PhoHphatic ;  besides  these, 
iiowever,  others  doubtless  exist,  the  precise  characters  of  which  have  yet 
to  be  determined. 

Uric  or  Lithic  Acid  Diathesis. — This  diathesis  chiefly  occurs  in 
individuals  of  robust  habit  of  body  and  florid  appearance,  who  have  lived 
hifjh,  and  suffer  from  irritable  gastric  dyspepsia.  It  is  often  associated 
with  a  gout}'  or  rheumatic  tendency,  or  with  some  of  the  more  chronic 
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Fiff.  712. — Urate  of  Ammonia. 


forms  of  skin  disease,  especially  psoriasis.  It  is  characterised  by  scanty 
and  acid  high-colored  urine,  whicli  deposits  on  cooling  two  kinds  of  sedi- 
ment, a  yellow  and  a  i-ed.  According  to  Lehmann,  these  sediments  con- 
sist of  urate  of  soda:  but  Golding  Bird,  and,  I  believe,  most  of  the 
chemists  in  this  country,  regard  them  as  urate  or  lithate  of  ammonia. 
But  W.  Roberts  states  that  they  have  no  definite  chemical  composition, 
consisting  of  uric  acid  combined  with  soda,  potass,  and  ammonia  in 
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vaiying  proportions.  The  yellow  sediment,  containing  an  admixtnre  of 
the  c6h)ring  matter  of  the  urine,  is  usually  dependent  on  slight  discjrder 
of  the  digestive  organs  and  skin,  coming  and  going  under  the  influence 
of  very  trivial  causes.  The  red  sediment,  owing  its  color,  according  to 
Bird,  to  an  admixture  of  purpurine,  a  highly  carbonaceous  ingredient, 
and  indicative  of  imperfect  assimilation,  is  met  with  in  persons  of  full 
habit,  who  live  too  freely.  A  variety  or  rather  an  admixture,  of  these 
sediments,  constitutes  the  lateritious  deposit,  so  common  in  gout  and 
rheumatism.  These  deposits  disappear  completely  on  boiling,  which  dis- 
tiiiguislies  them  from  any  other  setliments.  The  red.  sand  or  gravel  is  a 
ci'ystallised  variety  of  the  lithic  acid  sediment.  It  may  be  compared,  in 
general  appearance,  to  Cayenne  pepper,  and  under  the  microscope  pre- 
sents the  characters  seen  in  Fig.  711.  It  is  not  unfrequently  met  with 
in  children  of  a  strumous  habit,  who  are  allowed  more  animal  food  than 
they  can  well  assimilate.  Occasionally  crystals  of  uric  acid  are  found 
intermixed  with  these  deposits,  presenting  the  characters  figured  in 
Fig.  712. 

Calculi. — The  calculi  that  occur  in  this  diathesis  are  of  two  kinds; 
tile  uric  acid,  and  the  urate  of  ammonia.     The  uric  acid  calculus  (Fig. 
713)  is  usually  of  small  or  moderate  size,  var^^  ing  from 
a  pin's  head  to  a  pigeon's  egg;  it  is  oval,  somewhat 
compressed  and  flattened,  smooth  on  the  surface,  and 
ol  a  fawn  color.    On  section  it  is  seen  to  be  laminated, 
and  to  present  various  shades  of  a  light  brown  or  fawn 
tint.     The  urate  of  ammonia  calculus  is  of  very  rare 
occurrence  ;  when  met  with,  it  is  chiefly  in  children,  and 
is  composed  of  concentric  rings,  having  a  fine  earthy 
appearance,   and   being  clay-colored.     The   uric  acid 
calculus  may  be  distinguished  from  the  urate  of  am- 
monia by  heating  a  fragment  in  solution  of  caustic 
713.— Uric  Acid      pofcash :    both    dissolve,    hut  the   urate   of  ammonia 
Calculus.  evolves  ammonia,  in  the  process  of  solution. 

Treatment. — The  treatment  of  the  uric  acid  dia- 
thesis must  be  directed  to  the  removal  of  the  prime  causes  of  this  con- 
dition, viz.,  mal-assimilation,  defective  ox3'genation  of  the  blood,  and  the 
ingestion  of  too  large  a  quantity  of  stimulating  food.  All  these  may  be 
remedied  by  attention  to  ordinary  hygienic  measures;  the  patient  must 
live  sparely,  should  avoid  fermented  liquors,  especially  red  and  effer- 
vescent wines,  and  abstain  from  sweets,  pastry,  (fee.  He  should  take 
plenty  of  out-door  exercise,  and  keep  the  skin  in  healthy  action  l>y  warm 
dry  air  or  vapor  bathing,  and  the  use  of  horsehair  gloves.  The  bowels 
must  also  be  carefully  regulated  by  means  of  saline  and  other  aperients, 
with  occasional  alterative  doses  of  blue  pill ;  to  which,  if  the  constitution 
be  peculiarly  rheumatic  or  gout^',  some  colchicum  may  advantageously 
be  added.  Preferable  to  all  medicines,  perhaps,  are  the  natural  aperient 
saline  waters  of  Ptillna,  Friedrichsliall,  or  Carlsbad,  taken  fasting.  The 
patient  may  also  be  directed  to  drink  some  of  the  natural  alkaline  waters, 
as  those  of  Vich3\  Vals,  or  Fachingen.  The  Vichy  waters,  containing 
a  large  quantity'  of  carbonate  of  soda,  with  free  carbonic  acid,  are  ex- 
tremely serviceable  for  the  correction  of  this  diathesis.  If  they  cannot 
be  procured,  a  very  good  alkaline  drink  consists  of  a  scruple  of  bicarbo- 
nate of  potass  and  five  grains  of  nitre  dissolved  in  a  tumbler  of  cold  or 
tepid  water,  to  which  about  five  grains  of  citric  acid  or  a  tablespoonful 
of  lemon-juice  may  be  added,  and  taken  early  in  the  morning  or  in  the 
middle  of  the  day.     The  preparations  of  lithia  are  of  essential  service 
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Fig.  714. — Crystals  of  Oxalate  of  Lime. 


in  removing  uvic  acid  gravel  or  in  clearing  tlie  urine  of  urates.  They 
may  be  given  alone,  or  in  combination  with  the  citrate  or  carbonate  of 
potass. 

When  uric  acid  calculus  has  actuall,y  formed,  it  is  well  not  to  give  the 
alkaline  remedies  too  long,  or  in  too  large  quantity  ;  lest  the  stone  rap- 
idly increase  in  size  by  becoming  encrusted  with  phosphates. 

Oxalic  Diathesis This  is  characterised  by  the  formation  of  oxa- 
late of  lime  in  the  urine.  It  generally  occurs  in  individuals  in  wliom 
there  is  defective  assimilation,  dependent  u[)on  exhausted  nervous  en- 
ergy, arising  from  overworli,  mental 
anxiety,  or  venereal  excesses.  The 
patient  is  usually  pale  and  hypochon- 
driacal, suffers  from  dj^spepsia,  acid- 
ity of  stomach,  and  disturbed  sleep. 
In  these  cases  there  is  often  loss  of 
sexual  power ;  a  state  of  debility  of 
the  generative  organs, connected  either 
with  tlie  want  of  erectile  vigor,  or  too 
speedy  emissions.  The  urine  is  usu- 
ally very  pale,  abundant,  and  acid,  and 
there  is  heat  and  smarting  during  its 
passage  along  the  urethra.  In  this 
diathesis  there  is  no  sediment  or 
gravel,  properly  speaking,  but  the 
cr3'stals  float  in  the  urine;  subsiding, 
however,  when  it  stands,  l>ut  not  occurring  in  sufficient  quantity  to  con- 
stitute a  true  sediment  (Fig.  '114).  Roberts  states  that  oxaluria  accom- 
panies no  constant  state  of  symptoms,  and  questions  the  existence  of 
such  a  diathesis;  so  much  so,  as  to  state  that  the  presence  of  oxaluria 
by  itself  furnishes  no  indication  for  treatment. 

Calculus — The  oxalate  of  lime  or  mulberry  calculus  is  usually  of 
a  dark-brown  or  almost  black  color,  moderate  in 
size,  being  seldom  larger  than  a  walnut,  and  round  ; 
it   is  always   rough,  tuberculated,  and   sometimes 
almost  spiculated  on  the  surface  (Fig.  715). 

Treatment. — When  there  is  no  calculus,  it  is 
necessary  to  put  the  patient  upon  a  light  and  nou- 
rishing diet,  especially  fish,  as  recommended  by 
Bird,  cautioning  him  to  avoid  sweets  and  all  fer- 
mented liquors,  with  the  exception  of  a  moderate 
(luantity  of  brandy.  Tonics,  particularly  the  min- 
eral acids,  iron,  zinc,  and  quinine,  may  be  given,  and  the  residence  should, 
if  possible,  be  changed  for  a  time  to  a  warm  climate.  When  calculus  is 
foimed,  there  is,  owing  to  its  roughness,  and  the  irritable  state  of  the 
patient's  nervous  system,  usually  a  great  deal  of  pain  in  the  region  of 
the  bladder,  requiring  the  free  administi'ation  of  opiates. 

Phosphatic  Diathesis This  chiefly  occurs  in  old  persons,  or  in 

those  who  are  prematurely  aged,  with  a  broken  constitution  and  an  anaa- 
mic  condition  of  the  system.  In  this  diathesis,  the  sediment  and  calculi 
may  occur  in  three  distinct  forms:  1.  Triple  or  Ammoniaco-Maguesian 
Phosphate  ;  2.  Phosphate  of  Lime  ;  and  8.  Mixed  Phosphates,  consist- 
ing of  a  mixture  of  the  preceding  varieties. 

1.  The  Triple  Phosphate  (Fig.  716)  usually  occurs  in  urine  that  is 
copious,  pale,  and  barely  acid,  sickly  to  the  smell,  and  soon  decomposing 
and  becoming  very  ofT^nsive.     In  other  cases  the  urine  is  dark,  alkaline, 


Fig.  715. — Very  rough  Oxa- 
late of  Lime  Calculus. 
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Fig.  716. — Crystals  of  Ammoniaco- 
Magnesian  Phosphate. 


and  mucous.  This  condition  especially 
occurs  in  old  people,  and  is  associated 
with  much  debility,  irritability  of  mind, 
pallor,  and  anaemia. 

2.  The  Phoi<phate  of  Lime  sediment 
is  of  less  common  occurrence;  it  usu- 
ally occurs  in  pale  and  offensive,  readily 
])utrescent  urine,  mixed  with  much  mu- 
cus, and  in  some  cases  apparently  pro- 
duced b3^  the  mucous  membrane  of  the 
bladder. 

3.  Mixed  Phosphates  commonly  oc- 
cur after  injuries  of  the  spine,  as  the 
result  of  general  impairment  of  the 
health,  or  in  advanced  cases  of  pros- 
tatic disease.   They  are  occasionally  met 

with  in  large  quantity,  forming  a  kind  of  moi'tar-like  sediment  in  the 
bladder.  They  are  depositeti  whenever  the  urine  from  any  cause  becomes 
alkaline  from  decomposition. 

Calculi — The  jDhosphatic  calculi  are  very  common.  The  most  fre- 
quent is  the  mixed,  or  fusible  calculus,  as  it  is  termed,  on  account  of  the 
ready  way  in  which  it  melts  when  exposed  to  heat.  This  calculus  is 
friable,  laminated,  and  has  a  chalky  or  earthy  look.  The  calculus  com- 
posed of  phosphate  of  ammonia  and  magnesia  is  not  so  common  ;  it 
resembles  the  preceding  rather  closely  in  its  general  characters,  but  is 
whiter  and  has  a  more  chalky  look.  The  phosphate  of  lime  calculus  is 
extremely  rare;  it  is  laminated,  and  harder  than  the  other  varieties. 

Treatment. — The  treatment  of  the  phosphatic  diathesis  consists  prin- 
cipally in  improving  the  digestive  powers,  and  in  restoring  tiie  general 
strength  of  the  patient  by  giving  him  good  food,  wine,  or  beer.  The 
administration  of  tonics,  especiall}^  of  nitric  acid,  should  be  attended  to, 
and  exercise  in  the  open  air  enjoined.  As  there  are  usually  much  pain 
and  irritability  of  system  in  this  diathesis,  opium  ma^'  advantageously 
be  administered.  Roberts  considers  phosphates  in  the  great  majority  of 
cases  as  merely  the  result  of  the  alkalinity  of  the  urine,  from  whatever 
cause  arising. 

Besides  the  calculi  mentioned,  various  other  kinds  of  concretions  form 
in  the  urine,  each  of  which  doubtless  represents  a  diathesis ;  the  cha- 
racters of  which,  however,  are  not  so  distinctly  marked  or  so  well  recog- 
nised as  those  that  have  just   been  de- 
sciilied. 

Cystine  is  one  of  the  rarer  forms  of 
morbid  product  occasionally  met  with  in 
the  bladder.  It  differs  from  all  other 
ingredients  in  containing  a  large  quan- 
tity— about  26  per  cent. — of  sulphur. 
It  is  very  rarely  seen  as  a  sediment  in 
the  urine;  but  when  it  occurs  in  this 
form  it  presents  the  microscopic  charac- 
ters seen  in  Fig.  717,  being  composed  of 
hexagonal  laminre.  Calculi  containing 
cystine  have  occasionally  been  met  with. 
Golding  Bird  states  that  in  Guy's  Hos- 
'\>^       ^  ])ital  Museum  there  are  eleven  composed 

Fig.  717.— Crystals  of  Cystine.  of  this  peculiar  animal  matter;  and  in 
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tlie  Mnseiim  of  Universit3^  College  we  have  some  good  specimens.  C3'^s- 
tine  in  calculus  has  a  peculiar  3'^ellovvish  or  greenish  and  waxy  look, 
ver}'^  different  from  an}'  other  ingredient  met  with  in  urinary  concretions. 

Xanthine,  or  Xanthie  Oxide,  was  first  noticed  by  Marcet,  and  has 
since  been  observed  by  Laugier,  Langenbeck,  and  others.  It  is  of 
extremely  rare  occurrence,  and  lias  only  been  found  in  four  recorded 
instances  in  the  form  of  calculous  concretions.  These  have  generally 
been  of  small  size,  with  tlie  exception  of  the  one  removed  by  Ijangen- 
beck,  which  weighed  388  grains.  For  a  detailed  account  of  the  chemical 
characters  and  constituents  of  this  substance,  as  well  as  of  the  other 
materials  of  which  calculi  are  formed,  I  must  refer  to  the  works  of  G. 
Bird,  Beale,  Thudichum,  &c. 

Carbonate  of  Lime  has  occasionally  been  met  with  as  an  amor- 
phous powder  in  alkaline  or  very  faintlj^  acid  urine.  Bird  states  that 
he  has  detected  carbonate  of  lime  as  forming  a  distinct  stratum  iri  some 
phosphatic  calculi;  and  Thudichum  has  examined  prostatic  concretions 
consisting  almost  entirely  of  this  substance — the  urinary  origin  of  whicli, 
however,  he  doubts.  But  urinary  vesical  calculi  composed  of  carbonate 
of  lime  are  certainly  verj^^  rarely  met  with. 


Fig.  718.— Section  of  an 
Alternating  Calculus. 
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Structure  of  Calculi.  —  Calculi,  though  sometimes  composed 
throughout  of  the  same  deposit,  are  not  unfrequently  made  up  of  layers 
or  strata,  differing  in  chemical  composition  from 
one  anotlier,  and  these  usually  go  by  the  name  of 
alternating  calculi  (Fig.  718).  Most  fi'equently 
the  nucleus  consists  of  lithic  acid  ;  next  in  the 
order  of  frequency  comes  the  oxalate  of  lime  ;  and 
then  the  concretion  of  a  phosphatic  character 
throughout.  It  is  veiy  seldom  that  the  nucleus 
is  absent;  but  conci'etions  have  occasionally  been 
met  with  in  which  none  could  be  detected,  or  in 
whicli  it  was  even  replaced  by  a  cavit3\  The 
nucleus  is  usually  as  nearly  as  possible  in  the 
centre  of  the  calculus,  and  is  generally  nearly 
regular  in  shape :  occasionallj'-,  however,  it  is 
branched  or  curiously'  radiated,  and  then  the  con- 
cretion generally  affects  a  corresponding  outline. 

Calculi  containing  two  or  three  nuclei  have  sometimes  been  found,  con- 
sisting probably  of  an  equal  number  of  concretions  agglomerated  to- 
gether.    A  foreign  body  occasionally  takes  the  place  of  a  nucleus. 

The  body  of  a  calculus  having  the  uric  acid  nucleus  is  usually  com- 
posed of  some  of  the  lithates ;  but  not  unfrequentl_y 
these  are  incrusted  by  a  deposit  of  phosphates.  In 
other  instances,  the  body  may  be  wholly  composed  of 
some  of  the  earthy  phosphates,  which  more  rarelj' alter- 
nate with  the  oxalate  of  lime  or  the  triple  phosphates. 

An  oxalate  of  lime  nucleus  usually  has  a  body  of 
the  same  constitution  ;  but  in  some  cases  it  is  in- 
crusted  by  phosphates  or  urates  (Fig,  719).  When 
the  interior  is  phosphatic,  the  concretion  is  always  of 
the  same  constitution.  ^  ^'^-  ^^-Section  of 

fTM  1 .  .  •  .      ,1  -i-  i>  1       J  Oxalate   of  Lime   Cal- 

ihe  alterations  in  the  composition  or  a  calculus  are     ^^^^^  incrusted  with 
due  to  varying  conditions  of  the  general  health,  and     phosphates. 
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consequently  of  the  character  and  constituents  of  tite  urine,  and  of  the 
state  of  the  lining  raemhrane  of  the  bladder.  The  uric  acid  and  oxalate 
of  lime  nuclei  and  layers  are  undoubtedly  due  to  constitutional  causes. 
The  phosphatic  laminse,  Avhether  interposed  between  the  uric  acid  or  in- 
crusting  the  calculus,  are  probably  chiefly  dependent  on  vesical  irritation 
and  decomposition  of  the  urine,  consequent  on  the  presence  in  the  blad- 
der of  the  uric  acid  or  oxalate  of  lime  nucleus  which  has  been  previously 
formed. 

Origin. — Calculi  may  be  formed  either  in  tlie  kidneys  or  in  the  bladder. 
Those  that  contain  nuclei  of  the  urates  or  oxalates  are  probably  renal 
in  their  origin;  whilst  those  that  have  a  phospliatic  nucleus  are  usually 
vesical  from  the  first;  renal  nuclei  of  this  coraposition  being  rarely  met 
with. 

All  renal  calculi,  all  those  vesical  calculi  that  have  a  renal  origin,  and 
some  of  those  even  that  appear  to  be  primarily  formed  in  the  bladder, 
have  a  constitutional  source  ;  they  arise  from  a  morbid  state  of  the  urine, 
which  probably  in  its  turn  depends  upon  nial-assimilation,  tlie  peculiar 
form  of  which  determines  the  chemical  composition  of  the  stone.  Those 
calculi  that  are  formed  by  deposit  from  the  urine  upon  and  around  some 
foreign  body,  as  a  pin  or  straw  accidentally  introduced  into  the  bladder, 
and  some  soft  phosphatic  concretions  that  appear  to  be  the  result  of  an 
unhealtliy  state  of  its  mucous  membrane,  may  be  looked  upon  as  being 
local  in  their  origin. 

Calculi  of  Renal  Origin. — When  a  stone  forms  in  the  pelvis  of  the 
kidney,  it  usually  gives  rise  to  pain  in  the  loin.  When  of  small  size,  it 
may  descend  into  the  bladder  with  but  little  suffering  to  the  patient ;  but, 
if  large  enough  to  irritate  the  ureter  and  to  pass  with  some  difficulty,  it 
then  gives  rise  to  a  peculiar  train  of  sj^mptoms,  which  will  immediately 
be  described.  In  some  cases  the  calculus  attains  a  very  large  size,  occu- 
pying the  whole  of  the  pelvis  of  the  kidne}^,  extending  into  the  calices 
and  ureter,  and  being  moulded,  as  it  were,  to  the  shape  of  the  parts 
amongst  which  it  lies;  it  then  gives  rise,  by  its  pressure,  to  absorption 
of  the  substance  of  the  kidney,  and  occasions,  by  the  magnitude  that  it 
attains,  excessive  pain  and  irritation  in  this  region,  the  patient  usually 
dying,  worn  out  by  constant  suffering  and  by  the  irritation  of  incurable 
kidney-disease.  In  some  instances,  stone  in  this  situation  has  given  rise 
to  abscess  in  and  around  the  kidney,  and  has  even  been  discharged 
through  an  aperture  in  the  lumbar  region. 

Descent  of  a  Renal  Calculus. — In  cases  in  which  a  renal  calculus 
descends  into  the  bladder,  the  patient  is  seized  with  pain  in  the  loin  thtit 
has  been  the  seat  of  previous  irritation.  This  pain  is  usually  of  the  most 
agonising  character,  extending  into  the  spermatic  cord  and  testis,  and 
down  the  inside  of  the  thigh  of  the  affected  side.  There  is  retraction  of 
the  testicle,  with  constipation  and  vomiting ;  frequently  accompanied  ))y 
tiie  passage  of  scant^y,  high-colored,  and  bloody  urine,  and  great  consti- 
tutional disturbance.  This  pain  usually  continues  of  a  somewhat  re- 
mittent character,  until  the  calculus  enters  the  bladder,  when,  unless 
expelled,  it  gives  rise  to  the  train  of  symptoms  peculiar  to  its  presence 
in  that  organ. 

Treatment. — During  the  descent  of  a  renal  calculus,  which  always 
occupies  many  hours,  and  perhaps  some  days,  the  patient  should  have 
full  doses  of  oi)ium  administered,  drink  freely  of  bland  diluents,  be  put 
into  a  warm  hip-bath,  and  have  hot  fomentations  or  mustard  poultices 
applied  to  the  loin  ;  the  bowels  should  also  be  thoroughly  emptied  by 
enemata.     It  is  well  to  bear  in  mind,  that  a  somewhat  similar  train  of 
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Fig.  720.— Uric 
Acid  Calculi 
matted  to- 
gether. 


symptoms  to  tluat  induced  by  the  descent  of  the  calculus,  may  be  excited 
liy  some  forms  of  irritation  or  flatulent  distension  of  the  caecum  and 
descendino-  colon,  which  will  require  appropriate  treatment. 

Calculi  of  Vesical  Origin. — Though  a  vesical  calculus  often  owes 
its  origin  to  the  descent  of  a  stone  from  the  kidney, yet  frequently  there 
is  no  evidence  of  its  coming  from  such  a  source,  but  every  appearance 
of  its  being  deposited  in  the  bladder;  a  nucleus  being  originally  formed 
in  this  viscus  by  the  aggregation  of  some  sabulous  matters,  around  and 
upon  which  fresh  deposits  take  place,  until  a  true  calculus  is  formed.  In 
some  instances,  vesical  calculi  have  been  found  deposited  upon  and  iii- 
ortisting  foreign  bodies,  accidentally  introduced  into  the  bladder,  such 
as  a  piece  of  straw,  a  pin,  a  bit  of  bougie,  fiagment  of  bone,  &e. 

NuMBKR. — The  number  of  calculi  in  the  bladder  varies  considerably  ; 
most  commonly  only  one  is  encountered  ;  but  in  about  one-fifth  or  one- 
sixth  of  the  cases  operated  upon,  several  will  be  found  ; 
from  two  to  six  or  eight  are  by  no  means  uncommonly  met 
with.  Occasionally  several  dozens  iiave  been  detected; 
and  there  are  even  instances  on  record  in  which  some  hun- 
<lreds  of  distinct  and  separate  calculi  have  been  found  in 
one  bladder.  The  most  remarkable  case  of  this  kind  is 
one  in  which  Physick  removed  from  a  judge  in  the  United 
States  upwards  of  a  thousand  calculi,  varying  in  size  from 
a  partridge-shot  to  a  bean,  and  each  marked  with  a  l»lack 
spot.  Several  calculi  may  become  matted  together  in  one 
large  concretion,  as  in  the  annexed  representation  of  a 
cahudus  (Fig.  V20)  that  I  removed  from  a  child  four  years  old;  it  was 
formed  of  eleven  distinct  lithic  acid  calculi  soldered  together  in  this 
Avay  ;  besides  which,  three  others  were  lodged  in  the  bladder.  When 
two  or  more  calculi  occur,  it  is  remarkable  how  uniform  they  are  often 
in  shape,  size,  and  weight,  one  being  the  exact  counteri)art  of  the  other. 

When  there  are  several  calculi  in  tiie  bladder,  the  attrition  of  one 
against  the  other  usually  causes  the  opposing  surfaces  to  become  smooth, 
thus  constituting  "facets"  (Fig.  121). 
In  some  cases,  however,  when  the  calculi 
are  numerous,  there  are  no  signs  of  at- 
trition. In  a  patient  of  mine  who  had 
fifteen  calculi  in  his  1  (ladder,  all  the 
stones  were  round,  about  the  size  and 
shape  of  marbles,  without  any  facets. 
In  other  cases,  again,  there  may  be  more 
facets  on  one  calculus  than  companion- 
calculi  in  the  bladder.  A  second  stone 
may  occasion  two  or  even  three  facets 
on  the  first,  having  rolled  first  to  one  and  then  to  the  other  side  of  it. 

Spontaneous  Fracture  of  a  calculus  vvill  sometimes  occur  within 
the  bladder.  This  curious  phenomenon  may  happen  to  a  stone  that  is 
single,  or  to  one  among  several  calculi.  When  it  occurs,  great  irrita- 
bility of  the  bladder  is  set  up.  There  are  several  ways  of  explaining 
this  fracture,  or  rather  disintegration,  of  a  calculus.  Civiale  supposes 
it  to  occur  by  the  contraction  of  the  hypertrophied  coats  of  the  bladder 
upon  the  stone.  It  is  possible  that,  when  there  are  several  calculi  in  the 
bladder,  the  concussion  of  one  against  another  may  give  rise  to  it ;  and 
for  the  breaking  up  of  a  calculus  to  happen,  it  would  by  no  means  be 
necessary  that  this  pressure  of  the  bladder  or  concussion  should  be 
sufficienily  strong  to  resolve  the   stone  at  once  into  fragments.     If  a 


Calculi  with  Facets. 


728  URINARY    CALCULUS. 

crack  or  fisstn'C  merely  be  formed  in  it,  the  infiltration  of  the  urine  into 
this  may  so  soften  and  loosen  its  cohesion,  that  it  becomes  resolved, 
without  further  violence,  into  a  number  of  pieces.  In  some  instances, 
these  become  agglomerated  together,  by  the  deposit  of  a  quantity  of 
phosphatic  matter  upon  and  around  them.  In  other  cases,  the  different 
fragments  may  each  form  the  nucleus  of  a  fresh  calculus,  so  that  the 
bladder  may  afterwards  contain  numerous  concretions. 

Physical  Characters. — The  Size  of  calculi  varies  from  that  of  a 
hemp-seed  or  pin's  head  to  a  concretion  of  immense  magnitude.  One  of 
the  largest  with  which  I  am  acquainted,  was  a  calculus  removed  by  the 
high  operation  by  Uytterhoeven  of  Brussels,  which  I  saw  some  time  ago 
in  his  possession,  and  of  which  he  has  been  obliging  enough  to  give  me 
a  cast;  it  is  pyriform,  and  measures  9^  '»^l>es  in  its  longest  ciicumfer- 
ence,  and  12^  inches  round  at  its  broadest  part,  being  6|-  inches  long, 
and  about  4  wide.  In  the  celebrated  case  of  Sir  W.  Ogilvie,  Cline  at- 
tempted, but  failed,  to  extract  a  calculus  measuring  16  inches  round  one 
axis  and  14  round  the  other.  It  weighed  44  ounces,  and  must  have 
been  about  the  size  of  Uytterhoeven's.  These  enormous  concretions  are 
happily  rarely  met  with  at  the  present  day ;  the  usual  size  of  stones  re- 
moved by  operation  being  from  about  one  to  two  inches  in  the  longest 
diameter,  somewhat  narrow,  and  perhaps  flattened. 

The  Weight  of  calculi  commonly  varies  from  a  few  grains  to  several 
ounces ;  the  commonest  weight  is  from  three  drachms  to  about  an  ounce 
or  two  in  weight,  occasional!}^  from  three  to  six;  from  this  they  may 
range  upwards  until  several  pounds  are  reached.  Thus,  in  Cliue's  case 
tiie  stone  weighed  44  ounces.  Deschamps  saw  one  of  51  ounces,  and 
Morand  one  weighing  6  lbs. :  none  of  these  admitted  of  removal.  The 
largest  calculi  are  usually  composed  of  phosphates,  in  greater  part  if 
not  in  whole.  Large  and  heav}'  calculi  are  certainly  less  frequently  met 
with  now  than  formerly,  owing  to  operations  for  stone  being  simpler 
and  less  dreaded  since  the  introduction  of  anaesthetics,  and  hence  \>vt\o- 
tised  in  an  earlier  stage  of  the  disease. 

The  Hardness  of  calculi  varies  considerably ;  the  oxalate  of  lime  is 
the  hardest;  the  lithates  come  next  in  consistence,  and  are  often  very 
hard,  though  brittle  ;  the  phosphatic  calculi  are  always  comparatively 
soft  and  friable. 

The  Shape  of  calculi  presents  great  variety- ;  most  commonly,  how- 
ever, they  have  an  ovoid  figure.  Concretions  of  urate  of  ammonia  and 
uiic  acid  are  generally  prett}'  regularly  ovoidal,  smooth,  and  disc-like. 
Those  composed  of  oxalate  of  lime  are  usually  somewhat  globular  or 
square-shaped,  and  generally  rough,  nodulated,  or  spiculated  upon  the 
surface.  The  phosphatic  calculi  present  usually  the  most  irregular  out- 
line; most  commonly,  it  is  true,  they  are  ovoid  or  globular,  but  are  not 
unfrequently  branched,  as  if  moulded  to  the  interior  of  the  kidne}-,  con- 
stricted, or  of  an  hour-glass  shape.  The  cystine  calculi  are  generally 
tolerabl}'  oval  and  regular  in  outline. 

Position. — Most  frequently  calculi  lie  loose  in  the  bladder;  but  oc- 
casionally the}'  may  be  fixed,  either  b}^  being  encysted,  and  then  lying 
on  one  of  the  sacculi  that  have  already  been  described  witliin  the  walls 
of  the  bladder  (Figs.  122  and  72.3) ;  or  by  being  fixed  in  and  embraced 
by  one  of  the  ureters ;  and  in  other  cases  by  being  deposited  upon,  and 
partly  included  in,  fungous  growths. 

Causes. — Whenever  a  foreign  body  of  an}'  kind,  as  a  piece  of  broken 
catheter,  &c.,  is  introiluced  into  the  bladder,  it  will  form  the  nucleus  of 
a  calculus,  speedily  becoming  incrusted   by  calculous,  probably  phos- 
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phatic  matter.  But  tlie  causes  of  calculi  occurring  spontaneously  are 
very  obscure.  There  can  be  little  doubt, .it  is  true,  that  the  different  forms 
of  concretion  are  connected  with  the  varieties  of  diatheses  that  have 
already  been  described  ;  and  we  may  look  upon  the  formation  of  a  eal- 


Fig.  722. — Exterior  of  Bladder,  containiuo 
aa  Encysted  Calculus  at  «. 


Fig.  721 — Interior  of  the  same  Bladder,  showing 
small  Orifice  leading  into  Cyst  at  a :  b.  Ureter.  ■ 


cuius  as  an  indication  of  the  existence,  in  a  greater  degree  of  intensity 
than  usual,  of  the  causes  whicii  ordinarily  give  rise  to  sediments  or 
gi'avel ;  but  why,  in  particular  cases,  aggregation  into  a  calculous  mass 
takes  place,  it  is  impossible  to  say. 

Age  exercises  considerable  influence  upon  the  production  of  calculi. 
Stone  may  occur  in  the  bladder  at  all  periods  of  life,  and  even,  accord- 
ing to  Stahl,  may  be  congenital.  The  greatest  nnmber  of  cases  occur 
during  the  first  two  decennial  periods;  thus,  Thompson,  as  the  result  of 
his  statistical  inquiries,  states  that  one-third  of  the  entire  number  of 
cases  occurs  before  seven  years  of  age,  and  one-half  of  the  entire  number 
before  the  tliirteenth  year  is  completed.  Coulson  has  collected  29t2  re- 
corded cases  of  lithotomy  from  various  sources  ;  of  these,  1466  occurred 
under  the  age  of  ten,  731  from  eleven  to  twenty,  205  from  twent3^-one 
to  thirty;  264  from  thirty-one  to  fifty,  and  306  from  fifty-one  and  up- 
wards. In  many  of  these  cases,  although  the  patient  was  cut  towarcls 
the  middle  pei-iod  of  life,  the  stone  probably  began  to  be  formed  during 
childhood.  Children  belonging  to  the  wealthy  classes  are  very  seldom 
the  subjects  of  calculus,  owing  probably  to  greater  care  in  diet  than  can 
be  taken  with  those  of  poorer  people.  By  many,  the  absence  of  milk  as 
an  article  of  diet  is  supposed  to  tend  to  the  formation  of  stone. 

Se.x  influences  materially  the  occurrence  of  stone,  which  is  far  more 
frequent  in  the  male  than  in  the  female,  in  the  proportion  of  about 
twenty  to  one  of  cases  requiring  operation.  This,  however,  does  not 
represent  the  exact  ratio ;  as,  owing  to  the  shortness  and  large  size  of 
the  urethra  in  females,  many  small  calculi  are  voided  by  them  that  would 
be  retained  in  the  male. 

It  would  appear  that  in  some  parts  of  the  world  calculus  is  a  far  more 
common  disease  than  in  others.  It  is  generall}'^  more  frequently  met 
with  in  cold  than  in  warm  climates.  The  negro  race  is  remarkably  ex- 
empt from  this  affection.  It  is  a  singular  fact  that  in  some  parts  of  the 
same  country  calculous  disorders  are  of  far  more  frequent  occurrence 
than  in  others.  Thus  it  is  well  known  that  the  inhabitants  of  the  east 
coast  of  England  and  Scotland  are  peculiarly  liable  to  these  disorders; 
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and  that  in  Norfolk  stone  occurs  with  especial  frequency,  the  mortality 
from  calculus  being  much  higlier  here  in  proportion  to  the  population 
than  in  any  other  country  of  England  (Cadge).  In  America  also,  it 
would  appear  that  tiie  inhabitants  of  certain  States  are  peculiarly  ol)- 
noxious  to  this  affection  ;  and  I  understand  that  in  some  districts  of 
Germany  the  disease  may  be  said  to  be  almost  unknown,  whilst  in  others 
it  is  of  common  occurrence.  Tlie  relative  frequency  of  the  kinds  of  cal- 
culus also  varies  in  different  countries.  H.  V,  Carter,  who  has  analysed 
and  described  upwards  of  a  hundred  specimens  contained  in  tlie  Museum 
of  the  Grant  Medical  College  at  Bombay,  shows  that  the  per-centage  of 
calculi  with  an  uric  acid  or  urate  of  ammonia  nucleus  is,  in  India,  .56-30; 
in  England,  71-79;  while  that  of  calculi  with  a  nucleus  of  oxalate  of 
lime  is  in  India,  38-65,  in  England,  16-87.  The  calculi  composed  purely 
of  oxalate  of  lime  also  greatly  exceed  in  numl)er  those  which  consist  en- 
tirely of  uric  acid  or  urate  of  ammonia.  To  what  tliese  differences  ai-e 
owing  it  is  impossible  to  say.  Peculiarity  of  race,  of  constitution,  and 
of  diet,  with  exposure  to  prevalent  easterly  winds,  have  all  been  as- 
signed as  reasons  for  them  ;  bnt  probably  not  on  very  sufficient  grounds. 

Symptoms. — The  symptoms  of  stone  in  the  bladder  vary  according  as 
the  calculus  lies  loose  in  the  cavity  of  the  viscus  or  is  encysted.  Their 
intensity  will  depend  on  the  size  and  shape  of  the  stone,  the  condition 
of  the  bladder,  and  the  constitution  of  the  patient.  Most  commonly, 
the  severity  of  the  symptoms  is  in  proportion  to  the  magnitude  of  the 
calculus.  This,  however,  is  not  always  the  case.  In  a  patient  whom  I 
once  cut,  the  most  intense  suffering  and  repeated  attacks  of  cystitis  had 
been  occasioned  by  a  small  but  sliarp  pointed  calculus,  not  weighing 
more  than  a  drachm  ;  and  some  years  ago  I  saw  a  patient  in  whose 
bladder  five  calculi  were  found  after  death,  nearly  as  large  as  chestnuts, 
thongh  their  presence  had  never  been  suspected  during  life  by  the  dif- 
ferent Surgeons  under  whose  care  he  ha(l  been  for  stricture,  so  little 
distress  had  they  occasioned.  In  some  cases,  the  symptoms  of  stone 
very  suddenly  declare  themselves;  and  then  the  Surgeon  finds  on  exa- 
mination that  the  patient  has  a  largish  calculus,  which  must  have  been 
a  long  time  forming  without  attracting  attention.  Rough  and  angular 
calculi  necessarily  give  rise  to  more  severe  symptoms  than  smooth  ones, 
owing  to  their  inducing  a  chronic  form  of  cystitis  ;  and  as  the  constitu- 
tion is  usually  a  good  deal  shattered  and  the  nervous  system  very  irri- 
table in  those  conditions  of  the  system  in  which  the  phosphates  are 
deposited,  phosphatic  calculi  are  usually  attended  by  more  local  suffer- 
ing and  constitutional  disturbance  than  other  forms  of  the  disease. 

The  symptoms  induced  by  stone  are  the  result  of  the  mechanical  irri- 
tation produced  by  the  presence  of  a  foreign  body  in  the  bladder;  they 
consist  of  Pain,  Increased  frequency  in  Micturition,  occasional  Stop- 
page of  the  Urine,  and  Various  Morbid  Conditions  of  that  Fluid. 

The  Pain  in  calculus  is  often  the  first  symptom  that  attracts  atten- 
tion ;  it  varies  greatly  in  character  and  degree.  It  may  not  only  be 
experienced  in  the  region  of  the  bladder  and  the  periufeum,  but  may 
radiate  widely  in  the  course  of  the  sacro-lumbar  nerves,  the  patient  com- 
plaining of  a  heavy  and  dragging  sensation  in  the  groins,  extending  down 
the  outside  or  back  of  the  thighs,  and  not  uncommonly  experienced 
even  in  the  soles  of  the  feet.  The  penis  is  the  seat  of  a  good  deal  of 
uneasiness ;  frequently  of  a  sharp  and  cutting  pain  at  the  end  of  the 
glans.  This  is  especially  noticed  in  children,  in  whom  attention  is  often 
attracted  to  the  complaint  by  their  constantly  squeezing  and  pulling  the 
organ  to  relieve  the  distress  they  suffer  in  it.     The  pain  is  much  in- 


SOUNDING    THE    BLADDP]R.  731 

creased  by  nny  movement  by  which  the  stone  is  jolted  about  in  the 
bladder,  as  in  driving,  riding,  or  jumping  ;  and  is  especially  severe  in 
those  cases  in  which  cystitis  occurs.  It  is  always  most  severe  towards 
the  termination  of,  or  immediately  after,  micturition  ;  as  there  is  then  a 
tendency  for  the  calculus  to  roll  forwards  towards  the  neck  of  the 
bladder,  where  it  comes  into  contact  with  and  is  grasped  b}'  the  most 
sensitive  part  of  that  organ.  Hence  it  is  not  nnfrequent,  in  cases  of 
calculus  in  children,  to  tind  that  the  little  patient  instinctively  lies  upon 
its  back  or  side  whilst  passing  urine,  and  thus  escapes  much  of  the 
agonj-  that  it  would  otherwise  suffer.  In  adults  in  wliom  the  prostate 
happens  to  be  enlarged,  the  calculus  usually  lies  in  a  depression  behind 
this  gland  ;  and  hence,  being  prevented  from  coming  into  contact  with 
the  neck  of  the  bladder,  occasions  less  suffering  than  in  other  cases. 

In  consequence  of  the  irritation  set  up  in  the  bladder  occasioning 
chronic  inflammatory  action  of  the  mucous  membrane,  there  is  an  Iv- 
creased  Frequency  of  3Iicturition.  The  urine  is  passed  frequently,  in 
small  quantities  at  a  time,  usually  contains  some  mucus  or  pus,  and  is 
occasionally  tinged  with  blood,  or  loaded  with  thick  vesical  mucus. 
But  in  many  cases  the  urine  remains  remarkably  clear,  transparent,  an<l 
free  from  marked  admixtures  throughout.  If  the  kidneys  be  irritated, 
the  urine  is  commonly  albuminous.  The  presence  of  blood  in  the  urine 
is  often  one  of  the  earliest  signs  of  stone  in  the  bladder,  and  in  children 
especiall}^  should  lead  to  the  suspicion  of  the  existence  of  calculus.  It 
maybe  in  large  quantities,  and  may  continue  for  many  weeks,  especially 
in  the  earlier  stages.  The  urine  may  then  clear  as  the  bladder  becomes 
accustomed  to  the  presence  of  the  stone,  and  the  blood  may  only  reap- 
pear under  the  influence  of  active  movement,  or  of  any  cause  of  increased 
irritation  of  the  organ.  But  it  is  important  to  observe  that  the  quan- 
tity of  albumen,  as  shown  by  boiling  the  urine,  will  continue  to  be  very 
great.  It  ver}'^  rarely  happens  that  a  stone  has  existed  for  any  time, 
without  the  urine  becoming  occasionally  streaked  or  tinged  by  blood. 

An  occasional  Stoppage  in  the  Flow  of  Urine  before  the  bladder  is 
emptied  commonly  occurs,  owing  to  the  stone  being  impelled  against  its 
neck,  and  thus  blocking  up  the  urethra;  but,  on  the  patient  lying  on 
his  back  or  on  his  side,  the  sti'cam  flows  again,  the  situation  of  the  cal- 
culus being  changed. 

As  a  result  of  the  straining  and  general  irritation  about  the  genlto- 
urinar}^  organs.  Prolapsus  of  the  Anus,  accompanied  by  Tenesmus,  is  by 
no  means  uncommon,  especially  in  children;  and  in  some  cases  there  is 
very  troublesome  Priap)ism. 

When  a  stone  is  encysted,  \A\os,e  symptoms  that  depend  upon  its  being 
loose  and  rolling  about  in  the  bladder,  are  necessarily  absent;  thus 
tiiere  is  no  stoppage  of  the  urine,  this  fluid  is  seldom  bloody,  and  the 
pain  is  not  materially  increased  by  jolts  and  rough  movements;  thougli 
there  are  weight  and  pain  in  the  usual  situations,  and  increased  fre- 
quency of  micturition  from  the  pressure  and  irritation  of  the  calculus. 

Physical  Diagnosis  of  Stone. — The  existence  of  stone  is  finally  de- 
termined by  Sounding  the  Bladder, 

A  Sound  is  a  solid  steel  Instrument  shaped  like  a  catheter,  but  shorter 
in  the  curve  (Fig.  *7'24),  so  that  it  ma}^  explore  thoroughly  all  parts  of 
the  bladder,  especially  those  behind  the  prostate.  It  shoidd  have  a  wide 
and  smooth  steel  handle,  and  be  slightly  bulbous.  The  operation  of 
sounding  is  conducted  as  follows.  The  patient  lies  upon  his  back  on  a 
hard  mattress  ;  a  full-sized  sound,  well  oiled  and  warmed,  is  then  passed 
into  the  bladder;  which  should,  if  the  patient  can  retain  it,  be  allowed 
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to  contain  three  or  four  ounces  of  urine.  The  Surgeon  then  using  liis 
left  hand,  or  crossing  over  to  the  patient's  riglit  side,  whichever  he  finds 
most  convenient,  carefully  directs  the  beak  of  the  instrument  towards 
the  back  of  the  bladder,  turning  it  from  right  to  left  over  the  whole  of 


Fig.  724. — Sound  for  examining  Bladder. 

tliat  region  ;  he  next  draws  it  forward  on  one  side  as  far  as  the  neck, 
tapping,  as  it  were,  gently  with  its  beak  ;  he  repeats  the  same  manoeuvre 
on  the  other  side  ;  and,  lastly,  directs  the  end  of  the  instrument  by  rais- 
ing its  handle  into  the  lower  fundus,  which  he  carefullj'  explores.  Usually 
the  stone  is  readily  detected  by  these  manoeuvres,  and  its  position  in  the 
bladder  will  often  be  dependent  upon,  and  may  to  a  certain  extent  be 
taken  as  an  approximative  indication  of,  its  size.  Thus,  when  mode- 
rately large,  it  will  usually  be  found  lying  to  one  side,  most  generally 
the  right,  of  the  neck  of  the  bladder;  when  small,  it  will  be  placed  to- 
wards the  fundus,  near  the  orifice  of  one  or  other  ureter.  These  then 
are  the  situations  in  which  the  Sui'geon  should  first  seek  for  a  stone,  and 
in  which  he  will  generally  find  it  when  present.  Should  it  not  be  met 
with  here,  the  chances  are,  more  especially  if  the  patient  be  elderly,  that 
it  will  be  found  in  a  pouch  behind  the  prostate,  where  it  may  be  detected 
by  depressing  tlie  handle  and  so  turning  the  beak  of  the  sound  down- 
wards (Fig.  725).     Should  the  Surgeon  not  detect  the  calculus  in  any 


Fig.  725. — Sounding  for  Stone  behind  Prostate. 


of  these  situations,  he  depresses  the  handle  between  the  thighs,  and  tilts 
up  the  beak  so  as  to  examine  the  pubic  portion  of  the  organ  (Fig.  726), 
In  the  event  of  his  not  meeting  with  a  stone,  he  may  direct  the  patient 
to  stand  up,  and  then  he  may  explore  the  bladder,  first  on  one  side, 
then  on  the  other.  Should  the  rational  symptoms  of  stone  be  well 
marked,  though  no  calculus  be  struck,  the  Surgeon  must  not  give  a 
decided  opinion  in  the  negative  after  the  first  exploration,  but  should 
examine  the  patient  again  a  few  days  later,  with  the  bladder  in  different 
states  as  to  its  contents.  In  making  this  second  examination,  I  have 
found  it  of  great  service  to  use  a  hollow  steel  sound,  hy  which  the  organ 
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can  be  injected  or  emptied  at  pleasure  (Fig.  *72T).  The  patient  should 
on  this  occasion  have  his  bladder  injected  through  such  an  instrument 
as  this,  with  four  or  six  ounces  of  tepid  water,  so  as  to  distend  the  organ 
slightlj',  and  prevent  the  folds  of  mucous  membrane  from  overlapping 


Fig.  T26. — Sounding  for  Stone  above  Pubes 


any  concretion  that  raa_y  exist  in  it.  Its  interior  is  tlien  carefully  ex- 
plored in  the  way  already  described  ;  and,  if  the  stone  cannot  then  be 
detected,  the  contents  of  the  bladder  are  gradually  allowed  to  escape 
through  the  sound,  and  the  patient  is  desired  to  stand   up  whilst  the 


Fig.  727.— Hollow  Sound. 

exploration  is  being  proceeded  with.  In  this  way,  b}*  examining  a  patient 
in  different  positions  and  in  different  conditions  of  the  bladder  as  to 
capacit}',  a  calculus  is  sure  to  be  detected  if  one  exist.  A  lithotrite  may 
occasionally  be  advantageously  used  as  a  sound  for  the  detection  of  small 
calculi  lying  behind  the  prostate,  a  situation  more  readily  reached  by 
its  short  beak  than  by  an  instrument  of  larger  curve.  These  examina- 
tions must  not,  however,  be  too  protracted  ;  the  time  occupied  should 
not  exceed  above  five  minutes,  lest  cystitis  be  induced.  When  a  stone 
is  struck  by  the  sound,  there  is  not  only  a  characteristic  and  distinct 
shock  communicated  to  the  instrument,  but  there  is  heard  a  tolerably 
loud  click,  wiiich  can  be  detected  by  the  b3'standers,  and  frequently  by 
the  patient,  as  well  as  by  the  Surgeon. 

By  conducting  the  sounding  properly,  the  Surgeon  may  usuallj'^  ascer- 
tain not  only  the  existence  of  a  stone,  but  its  size  and  hardness;  whether 
it  be  single,  if  it  be  encysted,  and  the  general  state  of  the  bladder;  with 
all  of  which  it  is  of  importance  that  he  should  be  acquainted  before 
undertaking  any  operation.  A  good  deal  of  this  infoi-tnation  may  be 
elicited  by  the  ordinary  sound,  but  some  of  tlie  points  can  only  be  accu- 
rately determined  b}'"  sounding  with  the  lithotrite. 

The  hardness  of  the  stone  may  usually  be  judged  of  by  the  more  or 
less  clear  ringing  character  of  the  click  ;  a  lithic  acid  or  oxalate  of  lime 
calculus  giving  a  sharper  sound  tlian  a  phosphatic  concretion. 
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A  calculus  may  generally  be  known  to  be  encysted  if  the  sonnd  strike 
it  at  times,  but  not  at  others  (Fig.  728);  if  the  stone  always  appear  to 
be  fixed  in  one  situation  ;  and  if  the  beak  of  the  instrument  cannot  be 
made  to  pass  round  it,  so  as  to  isolate  it,  but  a  kind  of  tumor  projecting 
through  the  walls  of  the  bladder  is  felt,  around  or  on  one  side  of  the 
point  where  the  calculus  is  struck. 


Fisf.  72S. — Sounding  for  Encvsted  Calculus. 


The  fasciculnted,  roughened,  and  sacculated  condition  of  the  Madder 
may  generally  be  detected  by  the  way  in  which  the  beak  of  the  instru- 
ment grates  and  rubs  over  the  organ. 

The  aize  of  the  calculus  is  best  determined  by  a  lithotrite.  It  is  true 
that  a  Surgeon  may  sometimes  come  to  a  decision  as  to  the  bulk  of  a 
calculus,  by  observing  tiie  extent  of  surface  along  which  the  sound  is  in 
contact  with  the  stone,  as  the  instrument  is  being  withdrawn.  But  a 
very  rough  guess  only  can  be  arrived  at  in  this  way  ;  and  I  have  fre- 
quently seen  very  experienced  Surgeons  deceived  in  their  estimate  of  the 
size  of  the  calculus,  mistaking  perhaps  several  small  ones  lying  together 
for  one  large  one.  By  introducing  a  lithotrite  and  seizing  the  calculus 
gently  between  its  blades,  a  correct  estimate  of  its  size  maj^  always  be 
arrived  at. 

In  order  to  determine  that  several  calculi  exist  in  the  bladder,  it  is 
sometimes  sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound 
comes  into  contact  with  a  stone  on  each  side  of  the  organ,  or  that  it  can 
be  distinctl}'  insinuated  between  two  concretions.  In  some  cases,  how- 
ever, these  points  cannot  clearly  be  made  out;  and  then  the  Surgeon, 
introducing  a  lithotrite  and  seizing  the  first  calculus  with  which  he  meets, 
siiould  liold  this  between  the  blades  of  the  instrutnent,  and  whilst  it  is 
so  fixed  move  it  and  the  lithotrite  from  side  to  side ;  when,  if  a  click  be 
heard  and  felt,  he  may  be  sure  of  the  existence  of  another  stone. 

Sounding  is  by  no  means  destitute  of  danger,  more  especially  if 
roughly  done,  or  in  patients  who  have  chronic  kidney-disease.  In  the 
first  case  it  maj^  give  rise  to  cystitis  or  profuse  and  continuous  hfemor- 
ihage ;  in  tiie  second,  to  rigors  and  uraemia. 

Errors  in  Sounding  occasionally  occur.  The  Surgeon  may  mistake 
a  hardened  and  fasciculated  bladder,  having  its  ridges  perhaps  incrusted 
with  phosphatic  sabulous  matter,  for  a  calculus;  this  is  especially  apt 
to  happen  in  children.    In  these  cases,  however,  the  mistake  may  usually 
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be  guarded  against  by  the  absence  of  a  distinct  click,  tliougli  a  rough 
grating  sensation  be  experienced,  and  l)y  the  Surgeon  being  unaltie  to 
isolate  a  stone.  Yet  the  difficult}'  in  some  cases  is  great;  Volpeau  states 
that  he  is  acquainted  with  four  instances,  and  S.  Cooper  with  seven,  in 
which  patients  have  been  cut  and  no  calculus  found;  and  when  we  reflect 
that  these  accidents  have  happened  to  such  men  as  Cheselden,  who  on 
three  occasions  cut  a  patient  and  found  no  stone,  to  Crosse,  to  Roux, 
and  to  Dupuytren,  it  is  easy  to  understand  that  in  some  cases  tlie  diffi- 
culty of  coming  to  a  correct  decision  must  be  veiy  great. 

In  women  the  symptoms  of  stone  closely  resemble  those  met  with  in 
men,  and  the  detection  of  the  calculus  is  usually  ver}'  easy,  owing  to  the 
siiortness  of  the  canal  and  tlie  facility  with  which  the  stone  may  be 
tilted  u[)  b}'  introducing  the  fingers  of  the  left  iiand  into  the  vagina. 
The  sound  used  in  these  cases  should  be  shorter  and  less  curved  than 
that  emploj'ed  for  tlie  detection  of  calculus  in  the  male  bladder. 

Pathological  Changes  induced  by  Calculus. — After  a  stone  has 
existed  for  some  time  in  the  bladder,  it  induces  serious  pathological 
changes  in  the  whole  of  the  urinary  api)araLus.  The  urethra  usually 
becomes  slightly  dilated  ;  and  the  prontate  not  unfre(iuently  somewhat 
enlarged  and  irritable,  in  consequence  of  which  a  kind  of  j)ouch  is  formed 
behind  it,  in  which  the  calculus  is  apt  to  lodge.  The  most  important 
changes,  however,  take  place  in  the  bladder  and  kidneys.  The  bladder 
becomes  extremely  sensitive,  especially  about  its  neck,  and  is  conse- 
quentl}^  unable  to  contain  as  much  urine  as  usual;  hence  it  becomes 
contracted.  In  some  rare  instances,  however,  as  will  be  more  especially 
noticed  when  we  come  to  speak  of  lithotrity,  it  falls  into  an  atonic  con- 
dition, and  then  is  ai)t  to  become  rather  largely  dilated.  The  mucous 
membrane  is  commonly  a  good  deal  inflamed  and  irritated  by  the  pres- 
ence of  the  calculus;  and  the  muscular  coat  becomes  thickened  and 
hypertr(Ji)[iied,  so  as  to  give  it  a  very  fasciculated  or  columnated  ap- 
l)earance.  Cysts  occasionall}'^  fcjrm,  containing  sabulous  matter  and 
fetid  pus  or  urine,  and  in  some  cases  lodging  a  concretion,  which  then 
constitutes  an  encysted  calculus  lying  altogether  outside  the  cavity  of 
the  bladder,  with  which  it  merely  communicates  by  a  very  narrow  aper- 
ture, as  in  Figs.  722  and  723,  representing  a  case  that  was  under  my 
care  some  years  ago,  and  which  is  fully  described  in  the  Journals  for 
March,  1853.  "The  kidneys  are  usually  irritated,  often  congested,  fre- 
quently in  a  state  of  granular  degeneration,  and  ultimately  become  the 
Seat  of  such  structural  changes  as  are  incompatible  with  life.  When 
death  occurs  as  the  consequence  of  stone,  the  patient  usually  sinks,  worn 
out  by  protracted  suffering  and  kidne^'-disease. 

LITHOTOMY. 

It  is  not  my  intention  to  enter  into  the  general  history  of  lithotomy, 
an  operation  that  has  been  practised  from  the  earliest  ages;  nor  to  give 
a  sketch  of  the  gradual  modifications  that  have  at  various  times  been 
inti'oduced,  from  the  rude  attempts  of  the  Greek  and  Roman  Surgeons 
to  the  barbarous  and  unscientific  procedures  adopted  by  the  itinerant 
oi)erators  after  the  revival  of  letters.  For  all  this,  I  would  refer  the 
reader  to  the  classical  works  of  Deschamps  and  of  John  Bell.  The  ope- 
ration, as  now  generally  pi'actised  in  this  country,  is  essentially  that 
introduced  by  Cheselden,  and  modified  more  or  less  according  to  the 
views  of  particular  Surgeons.  Though  Surgeons  generally  are  agreed 
upon  the  great  principles  involved  in  it,  they  diff"er  in  carrying  these 
out;  as  in  the  direction  and  extent  of  the  incisions, and  in  the  instru- 
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ments  employed,  which  have  been  much  vai'ied  to  suit  tlie  tastes  and  views 
of  particuhir  operators.  But,  althongh  I  h:)ok  upon  Cheselden's  opera- 
tion, as  modified  and  practised  by  Liston,  as  being  on  the  whole  the 
simplest  and  safest  mode  of  cutting  for  tlie  stone  as  yet  introduced, 
there  can  be  no  doubt  tliat  recourse  may  occasionally  be  had  with  ad- 
vantage to  other  methods  instead  of  it.  Indeed,  tliere  is  no  operation 
that  requires  to  be  considered  from  so  many  and  sucli  different  points 
of  view  as  lithotomy.  The  size,  shape,  and  position  of  the  stone,  the 
age  and  constitution  of  the  patient,  all  render  it  desirable,  and  indeed 
necessary,  to  modify  the  method  of  operating.  Hence,  a  Surgeon  should 
not  be  too  exclusively  wedded  to  one  plan,  but  should  adopt  one  or  other 
of  the  methods  about  to  be  described,  according  to  the  exigencies  of  the 
particular  case  before  him. 

Instruments The  table  for  operating  must  be  firm  and  of  conve- 
nient height,  so  that  when  tiie  Surgeon  sits  on  a  rathe  low  stool  the 
patient's  nates  will  be  on  a  level  with  his  breast ;  a  few  blanlvets  doubled 
sliould  be  laid  upon  the  table,  and  covered  by  a  j)iece  of  tarpaulin 
hanging  over  the  end  ;  and  a  tray  of  sand  placed  under  it  on  the  floor. 
The  instruments  necessary  are  the  following: — a  pair  of  lithotomy  tapes, 
a  sharp  and  probe-pointed  scalpel,  a  staff,  forceps,  and  scoops  of  various 
sizes,  and  a  tube.  To  these  may  be  added  a  searcher,  and  a  brass  in- 
jecting s3-ringe. 

The  tapes  should  be  of  coarse  flannel,  about  three  yards  long,  by  three 
inches  broad. 

An  infinite  amount  of  ingenuity  has  been  expended  in  giving  variety 
to  the  shape  of  the  knives  used  for  opening  the  deeper  portions  of  tlie 
urethra  and  neck  of  tlie  bladder  in  lithotomy.  Instruments  of  this  kind, 
straight-edged  and  shouldered,  beaked  and  probe-ended  in  every  possible 
way,  have  been  devised;  and  each  has  had  its  special  advocate,  but  has 
seldom  been  adopted  in  practice  hj  an}'  except  its  inventor.  All  these 
modifications  of  the  ordinarj''  scalpel  are,  to  say  the  least,  useless  ;  spme, 
perhaps,  actually  dangerous.  They  simply  seek  to  supply  by  mechanical 
means  that  safet}^  in  the  deeper  incisions  which  may  as  readily  be  secured 
by  a  broad-bladed,  straight- backed  scalpel,  if  properly  guided  by  a  hand 
that  is  ordinarily  skilful. 

The  cutting  gorget,  formerly  much  in  vogue,  is  all  but  universally 
discarded  as  a  most  dangerous  tool  by  the  modern  litliotomist. 


Fig.  729.— Lithotomy  Scalpel. 


The  scalpel  for  the  adult  may  be  of  the  size  and  the  shape  represented 
(Fig.  729);  for  children,   it    may  be    made    smaller.     A  probe-pointed 


C 


Fig.  7.30. — Probe-pointed  Lithotomy  knife. 


lithotomy  knife  of  the  size  and  shape  here  represented  should  also  be  at 
hand  (Fig.  730). 

The  sto^  should  have  a  deep  groove  on  its  left  side,  occupying  nearly 
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one-third  of  the  instrument;  it  should  be  well  curved,  of  as  large  a  size 
as  the  urethra  will  admit,  and  have  a  roughened  handle  (Fig.  736). 

The  forcejys  must  not  be  too  heavy,  but  should  be  of  a  good  length  in 
the  handles,  and  have  the  joint  well  set  back;  the  inside  of  the  blades, 
as  recommended  by  Liston,  should  be  lined  with  linen  to  prevent  the 
stone  from  slipping  (Fig.  132).  Coxeter  has  made  them  with  open 
blades,  but  lined  with  linen  as  heretofore  (Fig.  731)  ;  in  this  way,  as 


Fig.  731. — Open-bladed  Lithotomy-forceps,  liued  with  liuou. 

there  is  less  metal,  the  weight  is  diminished,  and  the  diameter  of  the 
instrument  with  a  stone  in  its  grasp  is  materially  lessened.  The  ordi- 
nary forceps  are  straight,  but  it  is  advantageous  to  be  provided  with 
some  that  are  curved  (Fig.  733).  The  handles  should  be  made  with  a 
loop  on  one  side  and  a  ring  on  the  other ;  the  ring  for  the  reception  of 
the  thumb  should  be  placed  somewhat  obliquely.  The  scoojjs  of  differ- 
ent sizes,  and  curved,  can  most  conveniently  be  used  when  fixed  in  a 


Fig.  733.—    Fig.  734.—        Fig.  735, 
Curved         Scoop  in  Scoop. 

Forceps.        Handle. 


roughened  handle  (Figs.  734  and  735).  The  tube  should  be  of  silver  or 
gum-elastic,  well  rounded  at  the  end,  and  provided  with  silver  rings, 
and  may  be  petticoated.  The  searcher  is  a  sliglitly  curved  sound, 
liaving  a  bulbous  extremity  (Fig.  737).  Tlie  syringe  should  be  pro- 
vided with  Gross's  ball  nozzle,  which  propels  a  reversed  current. 

In  describing  the  operation  of  lithotomy,  we  shall  first  of  all  examine 

seriatim  the  different  steps  of  an  operation  that  presents  no  unusual 

complication  or  difficulty ;  we  shall  then  consider  the  difficulties  that 

may  be  met  with,  and  the  accidents  that  may  occur  during  the  opera- 
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tlon,  nnd  the  principal  sources  of  clanger  and  the  causes  of  death  after 
its  performance. 

Preparation  of  the  Patient — Before  subjecting  a  patient  to  ope- 
ration, his  general  health  must  be  properly  attended  to ;  and,  indeed,  if 
we  find  the  constitution  much  broken  by  prolonged  suffering,  the  bladder 
or  kidne3'S  seriously  diseased,  as  indicated  by  the  existence  of  pus  or 
albumen  in  large  quantity  in  his  urine,  it  will  be  wise  to  postpone  the 
operation  for  a  time,  or  perhaps  even  to  defer  it  altogether.  There  are 
few  conditions  in  which  a  Surgeon  is  placed,  that  test  his  moral  courage 
more  severely  than  the  refusal  to  operate  on  a  patient  for  stone,  and  thus 
allowing  him  to  die  unrelieved.  For  a  Surgeon  to  do  this,  unmoved  by 
the  entreaties  of  the  patient  and  of  his  friends,  requires  no  little  self- 
reliance.  Yet,  when  the  patient  is  greatly  emaciated,  his  constitution 
broken  down,  and  his  kidneys  evidently  disorganised  extensively,  lith- 
otomy would  be  attended  by  an  inevitably  and  rapidly  fatal  result,  and 
the  performance  of  an  operation  would  be  an  useless  act  of  cruelty.  Sup- 
posing, however,  that  the  stone  is  of  moderate  size,  that  the  urine  is 
either  healthy  or  contains  but  a  moderate  quantity  of  pus  or  albumen, 
that  there  is  no  visceral  complication  to  prevent  the  performance  of  the 
operation,  and  that  the  patient's  health  is  in  a  tolerably  good  state,  it 
will  only  be  necessary  to  subject  him  to  proper  preparative  treatment 
for  a  short  time,  so  as  to  allay  or  remove  irritability  of  the  urinary 
organs  before  proceeding  with  it.  With  this  view  he  should  be  kept  as 
quiet  as  possible  for  about  a  week  or  ten  days  preceding  the  operation; 
his  diet  should  be  properly  regulated,  but  not  too  low  ;  the  pain  shoulci 
be  lessened  by  the  administration  of  opiates  or  henbane,  and  the  bowels 
properly  relieved.  On  the  day  preceding  the  operation,  a  dose  of  castor- 
oil  or  some  other  aperient  should  be  administered  ;  and  on  the  morning 
of  the  operation  the  rectum  must  be  emptied  by  means  of  an  enema. 

Lateral  Operation. — All  the  urine  contained  in  the  bladder  having 
been  drawn  off,  that  organ  should  be  filled  by  the  injection  of  about  six 
or  eight  ounces  of  tepid  water,  in  order  to  steady  it  and  to  facilitate  the 
seizure  and  extraction  of  the  stone.  After  chloroform  has  been  admin- 
istered, the  Surgeon  should  introduce  a  full-sized  staff,  which  he  uses  as 
a  sound,  in  order  to  feel  for  the  calculus.  If  he  detects  it,  he  proceeds 
with  the  operation  ;  if  he  cannot  detect  it,  it  is  usually  recommended 
that  he  should  withdraw  the  staff  and  introduce  a  sound,  with  which  he 
examines  the  bladder;  and,  in  the  event  of  his  still  failing  to  discover 
the  presence  of  the  stone,  the  operation  must  be  deferred,  for  it  is  an 
imperative  rule  in  surgerj^  that  lithotomy  should  never  be  performed 
unless  the  stone  can  be  felt  at  the  time  when  the  patient  is  actually  on 
the  table.  It  is,  however,  safer  not  to  proceed  with  the  operation  unless 
the  stone  can  be  felt  with  tlie  staff;  lest  the  point  of  this,  though  appa- 
rentl}'  in  the  bladder,  be  actually  engaged  in  a  false  passage.  The  stone, 
then,  having  been  felt,  the  patient  is  to  be  firmly  tied  up  and  brought  to 
the  end  of  the  table,  so  that  his  nates  project  beyond  it,  where  he  is  to 
be  securely  held  on  each  side  hy  an  assistant,  who  grasps  the  foot  in 
his  hand,  places  the  patient's  knee  under  his  arm,  and  draws  the  limb 
well  aside,  so  that  the  perinieum  may  be  fairly  exposed.  It  is  desirable 
that  the  perinseum  be  thus  fully  exposed  to  the  Surgeon.  In  a  patient, 
however,  on  whom  I  once  operated,  this  could  not  be  done,  owing  to  the 
left  hip  being  stiffened  by  chronic  rheumatic  arthritis  ;  but  I  did  not 
experience  any  particular  difficulty  in  the  operation,  though  somewhat 
inconvenienced  by  the  position  of  the  limb.  The  Surgeon  then,  seating 
himself  before  the  patient,  shaves  the  perinseum — if  tliis  have  not  already 
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I'ig.  738. — Position  of  Patient  and  Line  of  Incision  in 
Lateral  Lithotomy. 


been  done — and  introduces  his  fingei'  into  the  rectum  to  ascertain  that 
the  gut  is  empt}^  He  then  gives  the  staff  into  the  charge  of  a  trusty 
assistant,  who  stands  on  the  patient's  left,  and  who  raises  and  draws 
aside  the  scrotum  with  the  left  hand  whilst  he  holds  the  staff  in  the  right 
(Fig.  738).  The  Surgeon 
then  sees  that  the  staff  is 
held  in  the  way  in  which  he 
prefers  it.  There  are  two 
ways  in  which  it  may  be 
held;  it  may  either  be  drawn 
well  up  into  the  arch  of  the 
pubes,  or  it  may  be  pushed 
somewhat  down,  and  slightly 
turned  towards  the  left  of 
the  perinseum.  Liston  al- 
ways employed  the  first  me- 
thod, which  I  certainly  think 
is  the  best,  as  it  tends  to  in- 
crease the  space  between  the 
urethra  and  the  rectum,  and 
consequently  lessens  the 
danger  of  wounding  that 
gut,  which  more  than  coun- 
terbalances the  advantage 
of  the  other  method — tiiat 
of  approaching  the  membra- 
nous portion  of  the  ui'ethra 
to  the  surface. 

The  external  incision  is 
made  by  entering  the  knife 
in  the  raphe  of  the  perinjeum, 
one  inch  and  a  half  above  the 
anus,  and  carrying  it  down- 
wards and  outwards,  until 
it  reaches  a  point  that  is  just 
belovv  the  anus,  but  about 
one-third  nearer  to  tlie  tube- 
rosity of  the  ischium  than  to 
the  margin  of  the  anal  aper- 
ture (FTg.  738).  it  is  use- 
less to  prolong  the  incision 
beyond  this,  as  any  freer  di- 
vision of  the  structures  of 
the  scrotum  and  on  the  nates 
cannot  facilitate  the  extrac- 
tion of  the  stone  ;  but  it  must 
occupy  the  extent  indicated, 
otherwise  considerable  diffi- 
culty may  be  experienced  in  the  latter  steps  of  the  operation.  The  depth 
to  wiiich  this  incision  should  be  carried  must  vary  according  to  the 
obesity  of  the  subject  ;  usually  from  about  three-quarters  of  an  inch  to 
an  inch,  but  not  so  deeply  above  as  below.  By  this  incision  the  skin, 
superficial  fascia,  subcutaneous  fat,  and  inferior  hsemorrhoidal  vessels, 
are  divided.  After  it  is  completed,  the  knife  is  again  introduced  a  little 
below  the  upper  part  of  the  wound,  and  the  blade  is  run  lightly  down- 


Fig.  739. — Lateral  Lithotomy  :  Finger-nail  in  Groove  of  the 
Staff. 
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wards  over  any  resisting  structures;  the  left  fore-finger  being  plaeerl  at 
the  middle  of  the  wound,  so  as  to  protect  the  rectum.  In  this  way  the 
transversalis  perinasi  muscle  is  divided,  together  with  some  aieolar  tissue 
and  small  vessels,  and  the  triangular  space  is  opened  between  the  accele- 
rator urinffi  and  erector  penis  muscles.  The  lower  border  of  the  triangu- 
lar ligament  is  notched  so  as  to  open  up  the  space  between  the  two  layers 
of  the  triangular  ligament,  in  which  the  membranous  part  of  the  urethra 
lies.  The  knife  is  tlieu  withdrawn,  and  the  left  index-finger  is  pushed 
deeply  into  this  space  until  the  edge  of  the  nail  is  lodged  in  the  groove 
of  the  staff  (Fig.  739),  which  can  be  felt  just  anterior  to  the  prostate, 
thinl}^  covered  by  the  membranous  portion  of  the  urethra.  The  point  of 
the  knife  is  then  pushed  through  the  urethra  at  its  membranous  part 
into  the  groove  of  the  staff,  above  tlie  index-finger,  which  protects  and 
presses  to  the  right  the  rectum  lying  beneath  it  (Figs.  740  and  741). 

When  the  knife  is  felt  to  be  well  lodged  in  the  groove,  its  handle  is 
sliglitl}^  depressed,  so  that  the  point  maj^  be  raised  ;   at  the  same  time 

the  blade  should  be  somewhat  lateral- 
ised  so  that  its  side  lies  parallel  to 
the  ramus  of  ihe  ischium.  If  the 
tdge  be  turned  too  directly  down- 
wards towards  the  mesial  line,  the 
rectum  may  be  wounded  ;  and  if  it 
be  directed  too  much  outwards  the 
internal  pudic  artery  will  be  endan- 
gered (Fig.  742);  hence  the  mid 
course  is  the  proper  one. 

The  Surgeon,  keeping  the  knife 
steadily  in  this  position,  and  press- 
ing the  point  firmly  against  the  side 
of  the  groove  of  the  staff,  which  he  must  never  for  a  moment  lose,  pushes 
it  forwards  through  the  deep  perineal  fascia,  a  few  fibres  of  the  levator 
ani,  and  the  prostate,  and  thus  makes  an  entry  into  the  bladder  (Fig. 
741);  he  then  withdraws  the  knife  by  keeping  its  back  against  the  staff, 
so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prostate.  Through 
this,  and  along  the  staff,  he  then  pushes  his  left  index-finger  until  it 
reaches  the  bladder,  when  he  endeavors  to  feel  the  calculus  with  its  tip. 
Should  his  finger  be  short,  the  perinseum  deep,  or  the  prostate  enlarged, 
he  may  be  unable  to  reach  the  bladder  in  this  way;  and  must  then  in- 
troduce a  blunt  gorget,  as  recommended  by  Cheselden  and  Martineau, 
in  order  to  dilate  the  aperture  in  the  prostate.  If  he  uses  his  finger  for 
this  purpose,  he  gives  it  a  twist  or  two  .after  i)assing  it  through  the 
prostate,  so  as  to  expand  and  dilate  the  aperture  through  which  it  is 
entered.  Having  made  sure  that  it  is  in  the  bladder,  and  having,  if 
possible,  felt  the  stone,  he  directs  the  assistant  to  withdraw  the  staff  from 
the  urethra. 

Here  let  us  pause,  and  examine  the  principal  points  in  these  the  first 
and  second  stages  of  tiie  operation.  It  will  be  observed  that,  in  ac- 
cordance with  the  best  authorities  upon  this  subject,  and  with  my  own 
experience,  I  have  recommended  the  external  incision  to  be  free,  the 
rectum  to  be  protected  by  the  left  index-finger,  the  knife  to  be  somewhat 
lateralised  during  and  alter  the  opening  of  the  urethra,  and  the  deep 
incision  to  be  limited. 

1.  The  Position  of  the  Knife  must  be  carefully  attended  to,  espe- 
cially during  the  deep  or  second  incision.  At  this  stage  of  the  opera- 
tion the  edge  should   be  lateralised;    that  is,  directed   about   midway 


Fig.  740.— Knife  in  Groove  of  Staff. 
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liotvveen  the  horizontal  and  perpendicular  positions,  so  that  the  snrfnce 
of  the  blade  lies  nearly  parallel  to  the  ramus  of  the  ischium.     The  man- 


lliMNi!iiliiiiiii:iiiiuiiiiiiiiiiliillnmiiiniiiiuiiiiiiiiiiiiiiill«llllllliiiiiimiiiir 
Fig.  741. — Second  Stage  of  Lithotomy. 

ner  of  holding  the  knife  has  been  much  discussed,  and  necessarily  and 
naturally  varies  with  different  Surgeons.     I  lielieve  it  signifies  little  how 

the  handle  of  the  instrument  is  held 
between  the  Surgeon's  fingers,  pro- 
vided the  edge  be  never  turned  ui)- 
wards,  but  be  always  kept  well  later- 
alised,and  the  point  steadily  pressed 
into  tlie  gi'oove  of  the  staff. 

Provided  a  Surgeon  know  what 
he  is  about,  he  may  safely  hold  his 
knife  as  best  suits  his  own  conve- 
nience. In  the  first  incision,  most 
operators,  I  believe,  hold  the  knife 
under  the  hand,  as  represented  in 
Fig.  '143  ;  a  position  which  that  ex- 
cellent lithotomist  and  accomplish- 
ed Surgeon,  Fergusson,  preserves 
throughout  the  operation.  Liston, 
in  the  earl}-  part  of  his  career,  ap- 
pears to  have  held  the  knife,  in  the 
second  stage  of  the  operation,  above 
the  hand  ;  and  in  all  the  representa- 
tions, published  as  well  as  unpub- 
lished, that  he  has  left  of  his  operation,  he  has  depicted  the  knife  and 
hands  in  the  position  shown  in  Fig.  144;  which,  in  the  last  edition  of 


fig.  7-12. — Arteries  of  Periiiseum  and  Deep  Fascia. 
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liis  Practical  Surgery^  he  describes  as  a  correct  sketch  of  "the  position 
of  the  hands  and  knife"  at  the  commencement  of  tlie  second  sta^e  of 


Fig.  743. — Position  of  Hand  and  Knife 
(Fergusson). 


Fig.  Hi. — Position  of  Hand  and  Knife 
(Liston). 


Fig.  745. — Position  of  Hand  and  Knife  (Author) 


the  operation.  There  can  be  no  doubt,  however,  as  Fergusson  has 
pointed  out,  that  m  actual  practice,  at  least  after  his  first  few  years  as 
an  operator,  he  held  the  knife  under  the  hand,  with  the  index-finger  upon 
the  side  or  the  back  of  the  blade. 

For  my  own  part,  I  believe  that  every  Surgeon  will  hold  the  knife  in 
the  wa3^  which  he  finds  most  convenient,  and,  as  it  were,  natural  to  him. 
If  any  rules  can  be  laid  down  on  this  point,  I  should  say  that,  in  ope- 
rating on  a  child,  or  on  an  adult 
witli  a  shallow  perinseura,  the 
knife  is  most  conveniently  held 
as  represented  in  Fig.  745.  But 
if  the  patient  be  fat,  and  the 
perinseura  deep, then  I  think  that 
it  is  a  question  whether  greater 
steadiness  may  not  sometimes 
be  secured  by  holding  the  knife 
somewliat  in  the  manner  of  a 
gorget,  with  the  index-finger,  perhaps,  a  little  more  upon  the  side  of  the 
liandle  (Figs.  741  and  745);  in  this  way  the  point  is  firmly  pressed  into 
the  groove  of  the  staff,  out  of  which  it  cannot  slip,  as  it  is  secured  and 
supported  by  the  index-finger  being  somewhat  under  it.  The  section  of 
the  prostate  is  thus  made  by  a  steady  push  or  thrust  of  the  knife  for- 
wards, and  not  by  any  cutting  movement  downwards.  No  danger  can 
result  in  the  deep  incision  from  pushing  the  point  of  the  knife  up  into 
the  groove  of  the  staff;  but  there  is  great  danger  of  missing  the  bladder, 
and  entering  the  recto-vesical  space,  if  it  be  at  all  depressed  and  the 
handle  raised,  though  this  cannot  always  be  avoided  if  the  staff  be 
pushed  deeply  into  the  bladder. 

2.  The  Incision  into  the  Prostate  in  the  adult  should  be  of  very 
limited  extent:  on  tliis  point,  I  believe,  all  Surgeons  of  the  present  day 
are  agreed.  Scarpa  advises  that  the  incision  into  it  should  not  exceed 
five  lines  in  adults,  and  two  in  children.  It  is  difficult  to  measure  the 
extent  of  the  incision  :  it  is  suflficient  to  say,  that  it  should  be  as  limited 
as  possible ;  and  if  care  be  taken  to  push  the  knife  in,  with  the  point  well 
pressed  against  the  groove,  and  the  blade  forming  but  a  limited  angle 
with  the  shaft  of  the  staff,  and  especially  in  withdrawing  it  that  it  be 
brought  carefully  back  over  the  finger  and  still  in  contact  with  the  instru- 
ment, there  will  be  no  danger  in  cutting  too  widely,  or  in  doing  more 
than  merely  notching  the  apex  of  the  prostate  (Fig.  746  a).  The  danger, 
however,  it  must  be  borne  in  mind,  does  not  consist  in  the  section  of 
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Fig.  746. — Incision  in  Prostate. 


the  prostute  itself — which  is  in  reality  a  striictnre  of  but  little  import- 
ance— but  in  cutting  beyond  it  into  the  reflections  of  the  pelvic  fasci.ie, 
which  will  be  opened  up  if 
the  base  of  the  prostate  be 
cut,  and  the  wound  of  which 
will,  almost  to  a  certainty, 
be  followed  by  urinary  in- 
filtration and  diffuse  inflam- 
mation. 

That  distinguished  ana- 
tomist Ellis  has,  I  believe, 
for  many  years  taught  that 
the  true  separation  between 
the  cavity  of  the  pelvis  and 
the  internal  parts,  in  which 
a  lithotomy  wound  can  be 
safely  made,  is  not  the 
sheath  of  the  prostate,  but 
the  lateral  and  anterior 
true  ligaments  of  the  blad- 
der; or  in  other  words,  the  recto-vesical  fascia.  Hence  the  incision 
may  be  safely  carried  through  the  whole  length  of  the  lower  and  outer 
side  of  the  prostate  up  to  the  very  neck  of  the  bladder,  provided  it  do 
not  pass  beyond  the  attachment  of  the  lateral  ligament  to  the  bladder, 
and  so  open  up  the  loose  subperitoneal  tissue  ai'ound  this  viscus. 

In  the  section  of  the  prostate,  then,  two  points  have  specially  to  be 
attended  to:  one  is,  that  the  knife  in  entering  be  not  pushed  forwards 
at  too  great  an  angle  with  the  staff,  so  as  to  cut  widel3^ ;  and  the  other 
is,  that  in  its  withdrawal  the  blade  be  kept  steadily  in  contact  with  the 
staff.  Indeed,  I  believe  that  there  is  more  danger  of  doing  mischief  in 
the  withdrawal  than  in  the  entry  of  the  knife ;  for,  if  it  leave  the  staff 
for  a  moment,  all  guide  is  lost,  and  the  edge  may  sweep  downvvards 
through  the  base  of  the  prostate  and  its  investing  capsule.  As  the  knife 
is  withdrawn,  the  left  index-finger  is  pushed  forwards  into  the  aperture 
in  the  prostate,  which  is  then  dilated  by  its  pressure  to  a  sufficient  ex- 
tent for  the  introduction  of  the  forceps,  which  are  slipped  in  as  the  finger 
is  withdrawn,  and  for  the  extraction  of  the  stone.  This  part  of  the  ope- 
ration may  very  conveniently  be  performed,  as  was  usually  done  by 
Liston,  at  the  moment  when  the  Surgeon  is  stooping  down,  engaged  in 
selecting  his  forceps.  The  dilatation  of  the  prostate  is  readily  effected  ; 
for  this  structure,  though  dense,  is  friable,  and  breaks  down  easily  under 
somewhat  forcible  pressure  b}^  the  finger.  In  this  way,  by  a  mere  notch- 
ing of  the  prostate, — by  a  slight  section  of  its  apex  or  urethral  surface, 
followed  by  simple  dilatation  with  the  finger, — sufficient  space  will  be 
obtained  for  the  extraction  of  all  moderate-sized  calculi,  without  the 
employment  of  any  violence,  or  the  infliction  of  any  bruising  upon  the 
tissues. 

But  another  obstacle  exists  which  will  prevent  the  dilatation  of  the 
neck  of  the  bladder  to  any  very  material  extent,  without  an  amount  of 
bruising,  or  laceration,  or  even  rupture  that  would  probably  prove  fatal 
to  the  patient.  This  obstacle  consists  of  a  firm  resisting  tissue,  which 
has  been  described  by  Tyrrell  as  "an  elastic  ring,"  surrounding  the 
neck  of  the  bladder  ;  by  Liston  as  "a  fibrous  or  ligamentous  band  sur- 
rounding the  orifice  of  the  bladder,  into  which  the  muscular  fibres  of  the 
organ  arc  inserted."     If  this  ring  or  band  be  ruptured,  either  by  the 
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finger  or  by  the  expansion  of  the  forceps,  fatal  consequences  will  ensue; 
but  if  it  be  divided,  tlie  other  tissues,  as  Liston  observes,  will  yield  to 
an  inconceivable  extent,  without  injury  to  the  ilio-vesical  fascia.  The 
division  of  this  ring  must  only  be  practised  to  a  very  limited  extent.  I 
believe  that  it  is  always  affected  in  tlie  act  of  pushing  the  scalpel  in- 
wards into  the  bladder  ;  a  mere  notching  of  the  fibres  of  the  ring,  indeed, 
is  suflficient  to  allow  tbe  requisite  expansion  to  take  place  when  pressure 
is  applied. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the 
bladder,  I  have,  generally,  used  the  term  "dilatation;"  and  1  believe 
that,  by  a  simple  process  of  dilatation  or  expansion  of  these  parts,  and 
without  any  violence  whatever,  small  calculi  of  or  under  one  inch  in 
diameter  may  be  extracted.  In  fact,  for  the  removal  of  such  stones,  no 
force  whatever  is  required,  either  in  opening  up  the  prostate  or  in  with- 
drawing the  calculus.  But,  in  removing  stones  of  greater  magnitude 
than  this,  I  believe  that  the  process  of  expansion  of  the  prostate  and 
neck  of  the  bladder,  whether  effected  by  the  finger,  by  a  blunt  gorget,  or 
by  the  opening  up  of  the  blades  of  the  forceps,  is  a  process  of  laceration 
rather  than  of  dilatation,  as  I  have  frequently'  had  occasion  to  observe  in 
expei'iments  on  this  point  made  on  the  dead  subject.  If  this  laceration 
be,  however,  confined  to  the  substance  of  the  prostate,  and  do  not  extend 
through  the  lateral  ligament  of  the  bladder,  and  into  the  fasciae  of  the 
})elvis,  no  harm  results.  It  is  difliicult,  with  ordinary  force,  to  lacerate 
the  dense  ligament.  This  structure,  therefore,  remains  as  a  firm  un- 
broken barrier  between  the  pelvic  fasciae  and  the  external  wound,  prevent- 
ing the  possibility  of  the  infiltration  of  urine  into  the  internal  subperito- 
neal areolar  tissue,  and  lessening  materially  the  chance  of  the  extension 
of  diffuse  inflammation  into  the  pelvic  fasciae.  But  if,  in  the  withdrawal 
of  the  stone,  or  b}'-  an  undue  expansion  of  the  blades  of  the  forceps,  the 
Surgeon  feel  a  sudden  giving  way  of  a  tense  annular  structure,  he  may 
be  sure  that  the  lateral  ligaments  have  been  torn,  and  that  fatal  mischief 
will  ensue. 

Extraction  of  the  Stone. — A  forceps  of  sufficient  length,  and  of  a 
size  proportioned  to  that  of  the  calculus,  and  previously  warmed  by  im- 
mersion in  tepid  water,  must  be  slid  along  the  index-finger,  which  is 
kept  in  the  wound,  and  by  which  the  neck  of  the  bladder  should  be 
drawn  somewhat  down  so  as  to  meet  the  instrument.  In  this  wa^^,  also, 
the  stone  may  often  be  fixed  by  the  point  of  the  finger,  and  its  position 
thus  accurately  determined.  The  forceps  having  been  introduced  closed, 
the  finger  is  withdrawn,  when  a  gush  of  urine  will  usually  take  place 
through  the  wound,  if  that  fluid  have  not  already'  escaped  at  the  time 
when  the  incision  is  made  through  the  prostate.  By  this  gush  the  cal- 
culus may,  as  Fergusson  observes,  sometimes  be  carried  into  the  grasp 
of  the  instrument;  most  commonly,  however,  the  stone  requires  to  be 
felt  for  with  the  closed  forceps.  When  its  position  has  been  ascertained, 
usually  at  the  inferior  fundus,  the  blades  of  the  instrument  are  opened; 
and,  by  pushing  one  against  the  wall  of  the  bladder,  and  giving  it  a 
slight  shake,  the  calculus  generally  drops  between  them  ;  though  occa- 
sionally it  is  somewhat  troublesome  to  seize,  and  this,  indeed,  often 
constitutes  the  most  tedious  and  annoying  part  of  the  operation.  The 
blades,  having  the  stone  in  their  grasp,  are  then  closed,  and  the  stone  is 
drawn  downwards  through  the  wound.  If  it  be  small,  it  ma}^  be  ex- 
tracted at  once  without  any  difficulty ;  if  it  be  of  moderate  size,  the 
finger  should  be  introduced  along  the  blades,  in  order  to  feel  whether  it 
is  in  a  proper  position  for  extraction.     If  its  long  axis  lie  across  the 
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vvoiind,  this  must  be  changed  ;  and  it  must  then  be  withdrawn  by  a  kind 
of  to-and-fro  movement  in  the  direction  of  the  axis  of  the  pelvis  (Fig. 
747).  Should  unfortunately  the  stone  be  broken,  or  should  tiiore  be 
several  small  calculi,  the  fragments  or  the  small  calculi  may  generally  be 


Fig.  747. — Direction  of  Forceps  in  Estractioa  of  Stone. 

best  removed  by  means  of  the  scoop  (Fig.  748).  In  the  event  of  frac- 
ture occurring,  it  will  be  necessary  to  wash  out  the  bladder  freely  and 
repeatedly  with  tepid  water,  injected  by  means  of  a  brass  syringe 
through  a  tube  introduced  by  the  wound. 

If  the  perinaeura  be  ver}'  deep,  and  the  prostate  enlarged,  it  may  hap- 
pen that  the  neck  of  the  bladder  is  so  far  removed  from  the  surface  that 
the  finger  cannot  reach  its  interior.  In  these  circumstances,  the  Sur- 
geon must  be  careful  in  passing  the  forceps,  that  the  instrument  do  not 
slip  to  the  side  of  the  incision,  the 
guide  and  support  of  the  index-fini;er 
being  lost.  In  two  or  three  cases  of 
this  kind  that  have  occurred  to  me.  in 
which,  owing  to  the  anatomical  rea- 
sons above  stated,  I  could  not  reach 

the    bladder    with    the    tip    of   my   fore-         Fig.  748.-Positioii  of  Finger  and  Scoop  in 

finger,  I  have  directed   the  assistant  Extracting  stone. 

who  held  the  staff  not  to  withdraw  it, 

but,  using  it  as  a  gnide,  have  slipped  the  forceps  along  its  groove  and 
over  its  concavity,  in  this  way  making  it  enter  the  bladder  vvith  the 
greatest  ease  and  certainty.  This  manoeuvre  I  would  strongly  recom- 
mend in  the  cases  alluded  to. 

It  is  of  the  first  importance  to  extract  the  stone  whole  without  breaking 
it,  or  even  chipping  fragments  from  it  with  the  blades  of  the  forceps. 
No  effort  consistent  with  the  safety  of  the  patient  should  be  spared  in 
obtaining  this  desirable  result ;  not  for  the  sake  of  any  vain  display  of 
manual  skill,  but  from  a  regard  to  the  well-being  of  the  patient.  If  the 
stone  become  broken  by  the  attempt  at  extraction,  what  happens  ?  The 
Surgeon  is  obliged  to  introduce  repeatedly  the  forceps  and  the  scoop  in 
his  attempts  to  clear  the  bladder;  the  mucous  membrane  of  which, 
falling  upon  and  enveloping  the  fragments,  is  liable  to  be  pricked, 
bruised,  and  excoriated  in  the  endeavor  to  seize  them.  The  bladder  re- 
quires to  be  frequently  washed  out  with  copious  injections  of  tepid  water, 
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and  the  operation  thus  becomes  greatly  and  dangerously  prolonged. 
Even  after  much  time  and  labor  liave  been  spent  in  these  efforts,  frag- 
ments are  apt  to  be  left  behind  which  may  occasion  great  present  irrita- 
tion, and,  if  retained,  will  form  the  nuclei  of  future  recurrent  calculi. 

In  children,  and  indeed  in  most  cases  in  which  the  perinoeum  is  not 
very  deep,  so  that  after  the  introduction  of  the  finger  the  stone  can  be 
felt  and  hooked  forwards,  the  scoop  is  a  most  convenient  instrument  for 
its  extraction;  and  in  these  cases  I  have  often  employed  it  in  preference 
to  the  forceps. 

After  the  calculus  has  been  removed,  it  must  be  examined  for  facets, 
or  the  interior  of  the  bladder  explored  by  means  of  a  searcher  ;  and  if 
other  stones  be  found,  they  must  be  dealt  with  in  the  same  wa}'  as  the 
first. 

The  giim-elastic  tube  may  then  be  introduced,  and  secured  with  tapes 
to  a  band  round  the  patient's  abdomen.  This  tube  must  be  kept  free 
from  coagula  by  the  introduction  into  it,  from  time  to  time,  of  the  feather 
of  a  pen.  The  tube  is  of  great  service  by  preventing  the  wound  from 
becoming  blocked  up  by  coagula,  and  the  free  escape  of  the  urine  con- 
sequently interfered  with.     By  means  of  this  tube  a  ready  outlet  is  given 

to  the  urine,  the  chance  of  infiltration  is 
lessened,  and  if  there  be  haemorrhage 
the  wound  may  readily  be  plugged 
round  it. 

Lithotome  for  Lateral  Lithot- 
omy.— Surgeons  have,  at  various 
times,  expended  much  ingenuity  on  the 
construction  of  instruments  calculated 
to  facilitate  the  operation  of  lithot- 
omy, and  to  enable  the  operator  to 
make  his  incision  with  absolute  pre- 
cision. Most  Sui'geons  prefer  to  rely 
on  their  own  skill  to  accomplish  this, 
and  mechanical  contrivances  have  very 
generally  and  perhaps  somewhat  un- 
justly been  discarded.  Of  all  tlie 
instruments  of  the  kind  referred  to, 
that  which  is  the  invention  of  N.  R. 
Smith,  of  Baltimore,  is  tlie  most  in- 
genious and  practically  useful. 

This  instrument  consists  of  a  staff 
with  appliances  (Fig.  t49),  and  a  pecu- 
liarly shaped  bent  cutting  gorget  (Fig. 
'150).  It  was  first  described  and  figured 
by  Smith  in  1831.  It  has  undergone 
many  modifications  at  the  hands  of  its 
inventor,  and  is  now  given  to  the  pro- 
fession with  all  its  improvements,  as 
seen  in  Figs.  749  and  750. 

The  staff  consists  of  three  parts.     1. 
A  rectangular  tubular  staff,  with  a  wide 
slit  making  a  quarter  turn,  so  as  to  fit 
it  for  lateral  lithotomy.     2.  Attached  to  the  staff  by  a  hinge  close  under 
the  handle,  is  an  "arm-piece,"  or  "  conductor."     This  ends  in  a  knife- 
blade,  set  at  right  angles  to  the  shaft  and  deeply  grooved  at  its  under 
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.    749. — Smith's    Lithotomy    Staif   aud 

Conductor. 

.  750  (to  right). — Smith's  Gorget. 
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pnrt.    3.  An  "  indicntor"  consists  of  a  slender  rod  traversing  the  handle 
of  the  staff  and  terminating  in  a  cup  sliding  in  the  tubular  staff. 

The  mode  of  action  of  the  instrument  is  as  follows.  The  conductor 
being  drawn  back  on  its  hinge,  the  rectangular  staff  is  passed  in  the 
usual  way  into  the  bladder,  the  angle  being  brought  just  in  front  of  the 
prostate  and  resting  on  the  membranous  part  of  the  urethra.  When  the 
Surgeon  has  satisfied  himself  that  the  staff  is  in  proper  position,  he 
dravvs  down  the  conductor,  and,  pressing  upon  it,  pushes  its  terminal 
knife  through  the  tissues  of  the  perineum  until  it  enters  the  slit  in  the 
staff.  The  groove  in  the  "conductor"  outside  the  peringeum  is  now  con- 
tinuous with  that  in  the  staff  which  is  in  the  urethra.  The  "indicator" 
is  now  drawn  up  so  that  its  cup  lies  immediately  under  the  groove  of 
the  "  conductor."  The  superficial  incision  having  been  made  in  the  usual 
way, the  urethra  is  opened  on  the  groove  in  the  "conductor;"  the  beak  of 
the  knife  is  then  engaged  in  the  cup  of  the  "indicator,"  and  as  the  knife 
advances  the  rod  of  the  indicator  descends,  but  ceases  to  move  if  the 
blade  depart  from  the  proper  route  b}-  slipping  out  of  the  slit  in  the 
staff  and  stops  when  the  end  of  the  groove  is  reached. 

The  knife,  or  gorget  (Fig.  750),  ends  in  a  blunt  beak,  and  the  handle 
is  set  at  an  angle  to  the  blade,  so  as  to  enable  the  Surgeon  to  watch 
more  accurately  its  attitude  and  position. 

Professor  Johnson,  of  Baltimore,  has  used  this  instrument  many  times, 
and  speaks  highly  of  its  utility. 

After-treatment  of  Lithotomy. — After  the  operation,  the  patient 
must  be  removed  to  a  bed,  which  should  be  properly  arranged  by  having 
a  large  square  of  Macintosh  cloth  put  across  it.  On  this  a  folded  sheet 
should  be  laid,  which  must  be  rolled  up  on  the  further  side,  so  that,  as 
it  becomes  wetted  by  the  escape  of  urine,  it  may  be  drawn  across  from 
under  the  patient.  This  must  be  changed  frequently  in  order  to  keep 
him  clean  and  dry.  A  full  dose  of  tincture  of  opium  in  barley-water 
should  then  be  given;  a  warm  flannel  laid  across  the  abdomen;  plenty 
of  barle}'-  or  gum-water  allowed  for  drink,  and  nothing  but  rice-milk  or 
light  pudding  for  diet  during  the  first  three  or  four  da_vs.  After  this 
some  broth  may  be  allowed,  and  the  quality  of  the  food  gradually  im- 
proved. Occasionally,  however,  it  may  be  necessary  to  depart  from  this 
routine  sj'stem  of  dieting  the  patient  after  lithotomy  ;  and  I  have,  with 
great  advantage,  allowed  wine,  and  even  brand}'-,  a  day  or  two  after  the 
operation. 

At  the  end  of  thirty-six  or  forty-eight  hours  the  tube  maj'^  be  removed, 
the  sides  of  the  incision  bj'^  that  time  having  become  glazed  over,  and 
little  danger  of  infiltration  existing.  The  patient,  who  up  to  this  time 
has  been  lying  on  his  back,  should  then  be  directed  to  change  his  pos- 
ture, first  to  one  side  and  tlien  to  the  other.  The  buttocks  and  hips 
should  be  well  oiled,  so  as  to  prevent  the  irritating  effects  of  the  urinary 
drainage.  The  urine  continues  to  flow  entirely  through  the  wound  for 
the  first  four  or  five  daj^s.  About  this  time  it  frequently  suddenly  ceases 
to  do  so,  escaping  b}'-  the  urethra.  This  is  ovving  to  the  prostate  be- 
coming turgid  by  inflammatory  action,  and  thus  blocking  up  the  aper- 
ture in  it ;  but  as  this  swelling  goes  down,  in  the  course  of  a  day  or  two, 
the  urine  usually  escapes  by  the  wound  again,  and  continues  to  do  so  in 
gradually  decreasing  quantities  until  the  aperture  is  finally  closed,  which 
usually  happens  at  about  the  end  of  fourteen  or  eighteen  days ;  though 
in  patients  who  have  suffered  from  phosphatic  calculus  it  sometimes 
takes  a  longer  period,  owing  to  the  broken  state  of  the  general  health. 
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Should  tlie  woiinrl  fall  into  a  sloughy  state,  the  patient  must  he  put  on 
a  A'ery  generous  diet,  even  a  free  allowance  of  stimulants:  and  the  tinc- 
ture of  benzoin  may  be  daily  applied.  When  slow  of  healing,  it  maybe 
stimulated  with  nitrate  of  silver  applied  to  tlie  bottom  ;  and,  should  a 
fistulous  aperture  be  left,  that  may  be  touched  with  the  electric  cautery. 
After  the  operation,  appropriate  constitutional  treatment  should  be  con- 
tinued for  some  time  in  order  to  prevent  a  recurrence  of  the  disease. 

Lateral  Lithotomy  in  Boys  under  the  age  of  puberty  is,  perhaps, 
the  most  successful  of  all  the  great  operations  in  surger3\  It  is  pei'- 
formed  much  in  the  same  way  as  in  the  male  adult;  there  are,  however, 
some  points  of  modification  or  of  difference  in  the  operation  when  prac- 
tised on  young  subjects.  The  following  are  worthy  of  note,  and  should 
be  remembered  by  the  Surgeon  in  proceeding  to  operate  on  children. 

1.  The  urethra  in  boys  will  commonly  be  found  larger  than  wotdd 
perhaps  at  first  be  expected  from  their  age,  readily  admitting  a  No.  8  or 
9  staff. 

2.  The  perinceum  is  usually  proportionately  more  vascular  in  boys,  in 
consequence  of  the  straining  produced  by  the  irritation  of  the  calculus. 

3.  There  is  often  from  tlie  same  cause  a  tendency  to  prolapsus  of  the 
rectum. 

4.  As  the  prostate  is  a  rudimentary  organ  in  the  boy,  the  deep  inci- 
sion necessarily  passes,  in  most  cases,  beyond  its  limits  into  the  neck  of 
the  bladder. 

5  In  bo,ys  the  tissues  are  more  3'ielding,  and  more  readily  lacerahle 
under  the  finger. 

6.  The  most  important  point,  however,  is,  that  in  the  boy  the  bladder 
lies  high,  being  rather  in  the  abdomen  than  in  the  pelvis;  hence,  it  is  of 
importance  to  raise  the  point  of  the  knife  somewhat  more  than  in  the 
adult  in  making  the  deep  incision,  and  to  be  careful  that  it  do  not  slip 
into  the  tissues  between  the  rectum  and  the  bladder,  which  may  happen 
unless  this  precaution  be  taken.  I  have  known  this  to  occur  in  several 
instances  to  Hospital  Surgeons  of  skill  and  experience,  the  forceps  be- 
ing passed  into  this  space  under  the  supposition  of  its  being  the  blad- 
der; and  in  every  case  the  patient  died  unrelieved.  This  accident  is 
the  more  likely  to  happen,  because  in  boys  the  parts  are  very  yielding, 
and  readily  admit  of  being  pushed  before  the  knife  or  finger;  and  the 
finger  may  tluis  pass  between  the  neck  of  the  bladder  and  the  pubes,  or 
into  the  loose  areolar  tissue  between  the  rectum  and  the  bladder.  The 
urethra  being  opened,  urine  escapes;  and  the  Surgeon  introduces  his 
finger  into  a  distinct  cavity,  which  he  believes  to  be  the  interior  of  the 
bladder,  but  which  is  not  so,  but  the  recto-vesical  space.  The  liability 
to  the  occurrence  of  this  distressing  and  fatal  accident  is  materially 
lessened  b}^  injecting  the  bladder  fully  with  tepid  water,  by  which  it  is 
steadied  and  brought  lower  down.  But  in  young  boys  lithotomy  is  from 
this  cause  always  an  anxious  operation.  It  falls  to  the  lot  of  but  i'ew 
Surgeons  of  experience  in  lithotomy  to  pass  through  an  active  profes- 
sional life  without  meeting  -with  difficulty  and  anxiety  in  operating  on 
boys ;  and  when  such  an  untoward  accident  occurs,  those  will  be  the 
most  charitable  in  their  judgment  of  others,  who  have  themselves  had 
the  most  experience  in  the  operation  and  have  had  most  frequentl}^  to 
encounter  its  intrinsic  difficulties. 

In  order,  then,  to  obviate  the  special  dangers  that  have  just  been  men- 
tioned as  likely  to  occur  in  the  lateral  lithotomy  of  boys,  the  following 
points  should  be  attended  to. 
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1.  The  bladder  should  be  injected  with  two  or  three  ounces  of  tepid 
water. 

2.  The  point  of  the  knife,  when  it  has  entered  the  groove  of  the  staff, 
should  be  kept  very  firmly  pressed  against  its  side,  and  carried  some- 
what upwards  instead  of  straight  forwards. 

3.  When  the  knife  is  laid  aside  and  the  Surgeon  proceeds  to  pass  his 
finger  into  the  bladder,  he  will  find  the  following  mano3uvre  to  facilitate 
tills  step  of  the  operation  very  greatly,  and  lessen  materially  the  danger 
of  pushing  the  neck  of  the  bladder  before  him.  Placing  the  nail  of  the 
left  index  in  the  groove  of  the  staff,  he  should  not  carry  it  along  the 
convexity  of  this  instrument,  but,  sliding  it  over  to  the  concave  side, 
gently  but  steadily  work  his  way  along  tliis  into  the  bladder.  In  doing 
so,  he  passes  the  finger  between  the  roof  of  the  urethra,  wliich  is  a  fixed 
part  of  the  canal,  and  the  staff,  instead  of  between  this  and  the  floor  of 
tlie  urethra,  which  is  mobile  and  yielding.  There  is  the  additional  ad- 
vantage that,  by  pressing  down  the  staff  as  the  finger  goes  above  it,  the 
urethra  and  neck  of  tlie  bladder  are  somewhat  dilated. 

4.  So  soon  as  the  finger  enters  the  bladder  and  the  staff  is  withdrawn, 
the  calculus  should  be  fixed  with  its  point  against  the  floor  of  the  blad- 
der, where  it  may  then  be  seized  easily  by  tlie  forceps. 

Difficulties  during  Lithotomy. — The  difficulties  before  and  during 
the  operation  are  three-fold;  1,  in  Finding  the  Stone;  2,  in  Entering 
the  Bladder ;  and  3,  in  Seizing  and  Extracting  the  Calculus. 

1.  Difficulty  in  Finding  the  Stone,  either  by  the  staff  or  the 
sound,  may  exist  before  commencing  the  operation;  and  sometimes  it 
is  impossilDle  to  find  the  stone,  although  its  presence  may  have  been  dis- 
tinctly and  incontestably  ascertained  a  few  days  previously.  In  these 
circumstances,  the  Surgeon  must  on  no  account  be  tempted  to  proceed 
with  the  operation;  but,  alter  a  carefully  conducted  exploration  has 
failed  to  elicit  the  actual  presence  of  the  stone,  all  further  proceedings 
must  be  deferred  to  another  opportunity.  The  stone  may  escape  detec- 
tion in  three  ways.  1.  It  may  have  been  passed  by  the  uretlira,  between 
the  first  examination  and  the  time  fixed  for  the  operation.  A  small 
calculus,  especially  if  elongated  and  spindle-shaped,  may  give  a  very 
distinct  click  against  the  sound,  and  yet  be  not  too  large  to  pass  through 
the  urethra.  2.  The  stone  may  become  encysted.  3.  It  may  have 
become  enveloped  in  folds  of  the  mucous  membrane  of  the  collapsed 
bladder,  and  so  may  escape  contact  with  the  sound.  All  these  events 
are  more  likely  to  happen  in  children  than  in  the  adult,  and  it  is  in  them 
that,  for  want  of  attention  to  these  precautions,  the  unfortunate  acci- 
dent of  cutting  into  the  bladder  and  finding  no  stone  has  most  frequently 
occurred. 

2.  Difficulty  in  Entering  the  Bladder. — This  is  rarely  experienced 
in  adults.  It  may,  however,  arise  in  consequence  of  the  Surgeon  neg- 
lecting to  keep  the  point  of  the  knife  well  lodged  in  the  groove  of  the 
staff,  and  thus  letting  it  slip  between  the  rectum  and  the  bladder;  the 
tissue  of  which,  being  broken  up,  leaves  a  kind  of  cavity  that  he  mis- 
takes for  the  interior  of  the  bladder.  If  the  perinseum  be  very  deep 
and  the  prostate  enlarged,  he  may  also  experience  some  difficulty  in 
reaching  the  bladder ;  but  lie  can  scarcely  fail  to  do  so  if  he  push  the 
knife  well  on  in  the  groove  of  the  staff,  and  dilate  the  incision  in  the 
prostate  with  a  blunt  gorget,  if  his  finger  fail  to  reach  the  cavit}'  be- 
yond it. 

Perhaps  the  most  serious  obstacle  to  entering,  the  bladder  consists  in 
the  presence  of  large  tumors  in   the  prostate.     The   combination  of  a 
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deep  perinseum,  an  enlarged  prostate,  and 
a  tumor,  certainly  constitutes  a  formida- 
l)le  series  of  obstacles.  In  these  cases, 
the  finger  when  slipped  along  the  staff 
does  not  enter  the  bladder,  but  becomes 
involved  in  the  smooth  and  irregular  sin- 
uosities that  wind  between  the  prostatic 
tumors  (Fig.  751).  In  sucii  cases  it  is  well 
to  practise  the  manoeuvre  that  has  already 
been  described  ;  viz.,  of  using  the  staff  as 
a  guide  into  the  bladder,  slipping  the  for- 
ceps along  the  side  and  concavity  of  this 
instrument  before  it  is  withdrawn. 
Fig.  731.— Tumor  of  Prostate,  natural  In  boys,  great  and  sometimcs  insupera- 
size,  removed  during  Lithotomy  from  blc  difficulty  has  been  experienced  in 
a  man  aged  64.  reaching    the    bladder.      This    diflficulty 

arises  in  consequence  of  the  small  size  of 
the  urethra,  the  mobility  of  the  bladder,  and  the  ready  lacerability  of 
the  tissues.  If,  after  the  groove  in  the  staff  has  been  exposed,  care  be 
not  taken  to  insinuate,  as  it  were,  the  nail  into  the  opening  in  the  urethra 
thus  made,  the  membranous  portion  may  be  torn  across ;  and  the  neck 
of  the  bladder,  receding  before  the  finger,  may  easily  be  pushed  away 
from  the  surface,  so  that  the  Surgeon  may  fail  in  reaching  the  cavitj^  of 
the  organ.  When  tlie  road  is  once  lost  in  this  way,  there  is  the  very 
greatest  difficulty  in  finding  it  again.  The  course  that  should  be  pur- 
sued is,  I  think,  as  follows.  If  the  staff  have  not  been  withdrawn,  the 
Surgeon  must  again  place  the  knife  in  its  groove,  and  carefully  push  it 
on  towards  the  neck  of  the  bladder,  notching  that  structure  and  passing 
the  finger  cautiously  along  the  groove,  and  hooking  down  the  parts  witli 
his  nail  until  he  reach  the  inside  of  the  bladder.  Should  the  staff  have 
been  withdrawn,  the  Surgeon  must  endeavor  to  pass  it  again  ;  if  he 
succeed  in  this,  he  may  act  as  just  stated;  but  if  he  cannot  succeed  in 
introducing  the  staff  fairly  into  the  bladder,  he  must  on  no  account  %vhat- 
ever  endeavor  to  open  that  viscus,  or  continue  his  attempts  at  the  ex- 
traction of  the  calculus,  but  must  at  once  abandon  the  operation  until 
the  parts  have  healed,  when  he  can  repeat  it.  The  great  danger  in  these 
cases  arises  from  the  Surgeon  losing  his  presence  of  mind,  and  endeavor- 
ing to  enter  the  bladder  without  a  guide — a  procedure  which  must  be 
unsuccessful,  and  can  only  end  in  the  destruction  of  the  patient. 

In  adults,  the  diflficulty  is  to  get  out  the  stone  ;  in  children,  to  get  into 
the  bladder. 

3.  Difficulty  in  Seizing  and  Extracting  the  Stone  is  far  more 
frequently  met  with  than  in  reaching  the  bladdei'.  This  may  be  owing 
to  a  variety  of  causes.  It  is  likely  to  happen  in  all  those  cases  in  which, 
either  from  the  depth  at  which  the  bladder  lies  from  the  surface,  or  from 
the  peculiar  position  of  the  calculus,  the  stone  cannot  be  felt  with  the 
finger  after  the  incisions  have  been  made  into  the  neck  of  the  bladder. 

Dijftculty  from  the  Position  of  the  Stone. — The  calculus  may  be  lodged 
in  the  lower  fundus  This  is  especially  apt  to  happen  if  the  patient  be 
old  and  fat,  and  have  a  deep  perinaeura,  perhaps  with  enlarged  prostate, 
behind  which  the  stone  may  be  lodged.  This  constitutes  the  greatest 
diflficulty.  Here  the  best  plan  is  to  use  a  much-curved  pair  of  forceps, 
and  to  tilt  the  bladder  up  by  introducing  the  finger  into  the  rectum,  so 
as  to  bring  the  stone  within  reacli. 

When  the  stone  is  situated  in  the  upper  fundus  of  the  bladder  above 
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the  pubes,  it  is  altogethei'  out  of  the  axis  of  the  incision,  and  in  such  a 
case  can  only  be  extracted  with  great  difficulty.  Aston  Key  recommends 
that  in  such  cases  the  abdomen  should  be  compressed,  and  the  calculus 
thus  pushed  down  into  reach.  This  suggestion  is  a  very  useful  one; 
and  it  was  only  by  employing  this  manoeuvre  and  using  a  very  curved 
scoop,  that  I  could  remove  a  calculus  lodged  above  the  pubes,  in  the  first 
patient  whom  I  cut  at  the  Hospital  many  years  ago. 

Difficulty  in  consequence  of  the  Stone  being  Fixed  to  or  retained  in  the 
Bladder. — A  small  calculus  may  be  enveloped  by  the  folds  of  the  mucous 
membrane,  and  in  this  way  elude  the  grasp  of  the  forceps.  In  these 
circumstances  there  is  nothing  for  the  Surgeon  to  do,  but  patiently  to  try 
to  disentangle  and  remove  the  calculus  by  means  of  the  finger  and 
scoop,  if  it  can  be  so  reached  ;  if  not,  by  expanding  the  forceps  in  the 
bladder,  to  try  to  push  aside  the  mucous  membrane  that  surrounds  tlie 
stone. 

Jn  consequence  of  spasm  of  the  bladder,  it  is  said  to  have  occasionally 
happened  that  a  calculus  has  been  so  firmly  fixed  as  not  to  admit  of  the 
application  of  the  forceps,  the  blades  of  which  could  not  be  introduced 
between  the  walls  of  the  viscus  without  using  an  improper  degree  of 
force,  and  giving  rise  to  the  danger  of  rupturing  the  neck  of  the  bladder. 
I  am  disposed  to  think  that  this  "  spasm  of  the  bladder"  is  purely  imag- 
inary, and  that  the  real  difBculty  has  arisen  from  some  other  cause,  as 
perhaps  a  contracted  and  ricket}^  pelvis.  But,  whatever  may  be  the  real 
cause  of  a  difficulty  that  has  undoubtedly  been  encountered,  I  think  it 
would  be  safer  for  the  Surgeon  to  desist  from  the  operation,  and  in  the 
course  of  a  few  days  or  weeks  endeavor  to  complete  the  extraction,  and 
thus  perform  the  operation  "  a  deux  temps''^  of  Deschamps. 

The  stone  may  be  no  fixed  betioeen  hypertrophied  fasciculi  in  the  inte- 
rior of  the  bladder,  as  to  be  detached  with  considerable  difficulty.  In 
such  cases,  the  scoop  will  be  found  to  be  the  most  useful  instrument  for 
its  I'emoval. 

When  the  calculus  is  encysted,  its  extraction  will  probably  be  imprac- 
ticable, or  attended  with  most  dangerous  consequences.  Hence,  it  is 
expedient  not  to  operate  in  cases  of  encysted  calculus  that  are  known 
to  be  such.  If,  however,  the  Surgeon  have  been  unfortunate  enough  to 
cut  into  a  bladder  containing  an  encysted  calculus,  he  must  be  guided 
in  the  course  he  should  adopt  by  the  condition  in  which  he  finds  the 
stone.  If  tlie  aperture  leading  into  the  cyst  be  very  small,  as  in  Fig. 
723,  the  better  plan  will  be  to  proceed  no  further  with  tlie  operation,  as 
it  will  be  clearly  impossible  to  remove  the  stone.  If,  on  the  other  hand, 
the  aperture  into  the  cyst  be  large,  he  might  feel  disposed  to  make  an 
effort  to  extract  the  calculus.  With  this  view  he  miglit  adopt  the  plan 
pursued  by  Sir  B.  Brodie  in  such  a  case,  and  endeavor  to  enlarge  the. 
orifice  of  the  cyst  by  means  of  a  probe-pointed  bistoury  cautiously  ap- 
plied, and  then  finish  the  extraction  by  means  of  a  scoop.  Such  a  pro- 
ceeding, however,  is  in  the  highest  degree  hazardous,  on  account  of  the 
readiness  with  which  the  section  may  extend  into  the  peritoneal  cavity; 
as  well  as  difficult  in  execution,  from  the  depth  at  which  the  parts  are 
lying. 

I  believe  that  a  calculus  may  occasionally  become  encysted,  or  rather 
encapsuled,  in  another  way, — by  being  covered  in  by  a  kind  of  false 
membrane  whilst  lying  on  the  floor  of  the  bladder.  This  condition  I 
found  in  a  boy  on  whom  I  operated  for  stone  some  years  ago.  After 
removing  a  calculus  of  about  the  size  of  a  pea,  I  felt,  with  the  end  of  the 
finger,  a  hard  irregular  body,  covered  apparently  by  mucous  membrane. 
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lying  at  the  inferior  fundus  of  the  bladder.  On  scraping  through  the 
membrane  covering  this  with  the  point  of  my  nail  and  a  curved  scoop,  1 
exposed  the  calculus  (Fig.  720),  and  removed  it,  with  a  cyst  attached  to 
it.  On  examining  the  structure  of  this  cyst,  which  was  of  about  tlie 
thickness  of  ordinary  writing  paper,  of  a  reddish  color,  and  resembling 
a  piece  of  raucous  membrane,  it  was  found  to  be  a  false  membi'ane,  com- 
posed of  organised  flbro-cellular  tissue.  The  patient  made  a  good 
recovery,  with  the  exception  of  a  slight  attack  of  secondary  hoemor- 
rhage,  which  occurred  on  the  eighth  day  after  the  operation. 

Amyloid  Tumors  in  the  Prostate  constitute  sometimes  rather  a  serious 
dilficulty  in  lithotom3\  They  may  do  this  in  two  ways ;  first,  by  elon- 
gating the  prostatic  part  of  the  urethra  to  so  great  an  extent  as  to 
carry  the  neck  of  the  bladder  far  from  the  surface ;  and,  secondly,  by 
being  in  the  way  during  extraction  of  the  stone.  A  tumor  of  this  kind, 
an  inch  or  more  in  diameter,  necessarily  fills  up  to  a  very  serious  ex- 
tent the  space  in  the  wound  through  which  the  stone  has  to  pass  ;  it 
jams  up  the  orifice  and  prevents  the  free  play  of  the  forceps.  These 
tumors,  however,  when  caught  between  the  blades  or  shanks  of  the  for- 
ceps, soon  shell  out,  and,  rolling  out  of  the  wound,  allow  the  easy  exit 
of  the  calculus  after  them  (Fig.  751). 

Bickets  of  the  Pelvic  Bones  may  constitute  a  serious  or  even  an  insu- 
perable obstacle  to  the  extraction  of  a  calculus.  This  condition  may  act 
in  two  ways.  It  may  narrow  the  brim  of  the  pelvis  in  its  antero-poste- 
rior  diameter,  to  so  great  an  extent  as  to  prevent  the  passage  of  the 
stone  downwards  after  it  has  been  seized  by  the  forceps.  This  condi- 
tion is  more  to  be  feared  in  children,  in  whom  the  bladder,  being  an 
abdominal  organ  and  lying  high,  is  altogether  above  the  brim  of  the 
pelvis  in  these  cases.  Or  there  may  be  diflficulty  in  the  extraction  of 
the  stone  through  the  inferior  outlet,  owing  to  the  approximation  of  the 
rami  on  each  side.  The  first  cause  of  difficulty  once  occurred  to  me,  in 
operating  on  a  very  rickety  boy  four  years  and  a  half  old.  Of  the  second 
I  have  had  no  experience.  The  rickety  condition  of  the  pelvis  may  be 
suspected  in  cases  in  which  the  lower  limbs  are  much  distorted.  Its 
existence  may  be  ascertained  by  digital  exploration  of  the  rectum,  and 
bv  external  measurements.  If  it  be  found  to  exist  to  an  extreme  degree, 
it  would  probably  be  safer  to  perform  the  suprapubic  operation. 

Difficulty  depending  upon  the  Shape  and  Size  of  the  Stone. — If  the 
stone  be  very  round,  it  is  usually  more  difficult  to  seize  than  when  flat 
or  elongated.  Flat,  disc-shaped  calculi,  however,  occasionally  fall  into 
the  fundus  of  the  bladder  behind  the  prostate,  and  then  cannot  be  readily 
reached  by  the  forceps,  which  passes  over  them.  In  these  circum- 
stances, they  are  best  extracted  by  the  curved  scoop.  Very  flat  broad 
calculi,  and  those  that  are  round,  egg-shaped,  or  branched,  are  the  most 
difficult  to  remove,  even  though  their  size  be  not  very  great.  Asa  gene- 
ral rule,  however,  it  may  be  stated  that,  the  larger  the  calculus,  the  more 
difficult  is  its  extraction.  This  arises  not  so  much  from  the  outlet  of 
the  pelvis  being  too  narrow,  as  from  the  necessity  of  making  the  inter- 
nal incisions  through  the  prostate  to  a  very  limited  extent.  There  will 
always  be  considerable  difficulty  experienced  in  extracting  calculi  weigh- 
ino-  six  or  eight  ounces  and  upwards;  though  cases  are  recorded  by 
Cheselden,  Klein,  and  others,  in  which  calculi  from  twelve  to  fifteen 
ounces  in  weight  have  been  extracted  by  the  lateral  operation.  Any 
calculus  above  one  inch  and  a  half  in  its  shorter  diameter  will  present 
considerable  difficulties  in  being  extracted  through  an  incision  in  the 
prostate  of  the  ordinary  size;  viz.,  not  exceeding  eight  lines  in  length, 
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even  though  this  be  considerably  dilated  by  the  pressure  of  the  fingers  ; 
and  1  think  it  ma}'  be  safel}^  said,  that  a  calculus  two  inches  and  upwards 
in  diameter  can  scarcely  be  removed  by  the  ordinar}'  lateral  operation 
with  any  degree  of  force  which  it  is  safe  to  employ.  The  practice 
adopted  in  such  a  case,  more  than  a  century  ago,  by  Gooch,  of  Norwich, 
is  probably  the  best  that  can  be  pursued.  It  consists  in  drawing  the 
stone  well  down  with  the  forceps,  and  then  letting  an  assistant  carefully 
divide  the  tissues  that  resist.  In  this  vvay,  by  a  process  of  traction, 
twisting,  and  division,  tlie  stone  may  be  brought  out  with  safety.  In 
the  facility  with  wliich  the  calculus  is  extracted,  however,  much  will 
depend  upon  the  make  of  the  forceps.  As  Liston  most  trulj^  observes, 
'■  There  can  be  no  more  fatal  error  than  to  attempt  the  extraction  of  a 
large  stone  with  short  and  shabby  forceps."  In  these  cases  the  open- 
l)laded  forceps  (Pig.  731)  will  be  found  useful,  the  absence  of  metal  in 
the  most  convex  part  of  the  blade  lessening  materially  the  bulk  of  the 
instrument  when  grasping  a  stone. 

In  the  event  of  the  calculus  being  too  large  to  be  extracted  by  the 
ordinary  lateral  operation,  what  course  should  the  Surgeon  pursue? 
Three  are  open  to  him:  1.  Division  of  the  Right  Side  of  the  Prostate 
from  the  interior  of  the  wound  ;  2.  Crushing  the  Calculus  in  the  Bladder, 
and  then  removing  it ;  and  3.  The  performance  of  the  Recto-vesical 
Operation. 

The  Incision  of  the  Right  Side  of  the  Prostate  gives  consider- 
able additional  space,  and  is  sufflcient  for  most  ordinary  purposes  ;  very 
large  calculi  being  fortunatelj'  seldom 
met  with.  This  section  mtxy  be  made  l>y 
introducing  into  the  wound  a  probe- 
pointed  scalpel  (Fig.  730),  guided  by  the 
index-finger,  and  very  cautiouslj^  divid- 
ing the  right  side  of  the  prostate  down- 
wards and  outwards,  in  the  same  direction 
that  the  section  of  the  left  has  been  made. 
This  procedure  must  be  cautiously  done. 
The  parts,  being  put  well  on  the  stretch 
as  the  stone  is  drawn  forwards,  are  care- 
fully notclied,  and  thus  yield  to  the  trac- 
tion. In  two  cases  I  have  seen  Liston 
do  this.  In  one  the  patient  recovered, 
in  the  other  he  died  of  diffuse  cellular 
inflammation.  I  have  practised  it  once 
on  a  patient  at  the  Hospital,  who  made 
an  excellent  recovery. 

The  second  plan,  that  of  Crushing 
the  Calculus  in  the  Bladder  through 
the  wound  in  the  perinseum,  would  cer- 
tainly be  a  hazardous  procedure.  The 
irritation  that  would  necessarily  be  set 
up  by  the  large  lithotrite  or  cruslier  (Fig. 
752)  that  has  been  invented  for  this  pur- 
pose, by  the  presence  of  the  fragments  of 
stone,  and  by  the  necessary  difficulty 
and  delay  of  clearing  them  out  of  the 
viscus,  would  probably  be  fatal  to  the 
patient.  In  the  event  of  its  being  impos- 
sible to  extract  the  calculus  through  the 
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Fig.  752. — Lithotomy  Crasher  and  DrIU 
for  large  Calculi. 
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perhiffium,  I  think  it  would  be  safer  to  adopt  tlie  third  course,  and  to 
perform  the  recto-vesical  operation,  whicii  will  presently  be  described. 
Should,  however,  the  unusually  large  size  of  the  stone  have  been  recog- 
nised before  the  commencement  of  the  operation,  it  might  be  thought 
more  safe  to  practise  at  once  the  high  than  tlie  lateral  operation. 

Difficulty  from  Fracture  of  the  Calculus The  difficulty  of 

extraction  is  greatly  increased  if  the  stone  be  broken.  Fracture  of  a 
calculus  is  of  two  kinds.  In  the  one  case  the  stone  is  simply  broken 
into  several  fragments,  or  splinters,  so  to  speak,  are  detached  from  it. 
This  accident  may  happen  to  hard  as  well  as  to  soft  calculi,  and  is  gene- 
rally owing  to  the  Surgeon  employing  too  much  pressure  on  the  blades 
of  tlie  forceps,  fearing  that  the  stone  may  escape  from  between  them  ;  or 
it  ma}'  arise  from  the  large  size  of  the  calculus  requiring  some  force  to 
be  exercised  in  its  extraction,  when  the  Surgeon  is  very  apt  to  compress 
the  forceps  as  he  draws  the  stone  down.  When  this  accident  is  found 
to  have  occurred,  the  Surgeon  must  remove  with  small  forceps  the  frag- 
ments that  have  been  detached.  He  should  then  wash  out  the  bladder 
by  copious  injections  of  tepid  water,  and  very  carefully  examine  its  inte- 
rior for  any  loose  pieces.  It  is*  seldom  that  any  worse  consequence 
results  from  this  occurrence,  than  delay  in  the  completion  of  the  opera- 
tion. 

Tlie  second  mode  of  fracture  consists  in  the  crumbling  down  of  the 
calculus  so  soon  as  it  is  seized  by  the  forceps,  into  a  soft  mortary  mass ; 
the  stone  is  not  broken  into  large  pieces,  but,  having  naturally  little  co- 
hesion, disintegrates  into  a  mass  of.softish  fragments,  none  of  which 
probablj^  exceed  a  cherry-stone  in  size,  and  which  indeed  resemble  a  wet 
sabulous  aggregation,  rather  than  distinct  pieces  of  calculus.  This 
crumbling  down  can  only  occur  in  phosphatic  calculi,  and  is  most  likely 
to  happen  with  the  triple  phosphate.  It  is  in  no  way  the  fault  of  the 
Surgeon,  but  arises  from  want  of  cohesion  in  the  calculus,  so  that  the 
blades  of  the  forceps  bite,  as  it  were,  through  it.  It  is  an  unpleasant 
accident  to  occur,  as  it  becomes  extremely  difficult,  if  not  impossible,  to 
clear  away  the  whole  of  the  soft  mortary  detritus  from  the  interior  of 
the  bladder,  to  the  lining  membrane  of  which  it  tenaciously  adheres, 
small  masses  hnug  under  the  folds  into  which  the  contracted  organ  is 
thrown.  As  much  as  possible  should  be  removed  b}^  the  scoop,  and  the 
remainder  washed  away,  as  far  as  practicable,  by  copious  injections ; 
with  all  care,  however,  some  will  be  left,  and  may  be  discharged  through 
the  wound  some  days,  or  even  two  or  three  weeks,  after  the  operation. 
When  this  happens,  the  bladder  should  be  thoroughly  washed  out  every 
day,  or  every  second  day,  by  warm  water  injections  thrown  in  through 
a  catheter  passed  down  the  urethra  and  allowed  to  regurgitate  through 
the  wound  ;  and  this  phm  must  be  persevered  in  so  long  as  any  foreign 
body  escapes.  Should  the  wound  have  healed,  the  detritus  must  be 
treated  as  in  lithotrity;  and  the  bladder  must  be  washed  out  every 
second  or  third  day  by  a  large-eyed  catheter,  until  all  is  removed. 

Accidents  during  Lithotomy. — The  principal  accidents  that  may 
occur  during  the  performance  of  the  lateral  operation  of  lithotomy  are 
Haemorrhage;  Cutting  the  Bulb ;  Missing  the  Membranous  Portion  of 
the  Urethra ;  Wound  of  the  Rectum  ;  or  Wound  of  the  Posterior  Part 
of  the  Bladder. 

Haemorrhage  during  lithotomy  may  occur  from  three  sources: — 1. 
The  Superficial  Arteries  of  the  Perinajum  ;  2.  The  Deep  Arteries  of  this 
region  ;  and,  3.  The  Prostatic  and  other  Veins.  When  excessive,  from 
whatever  source  it  proceeds,  it  is  always  a  very  serious  complication  ; 
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for,  even  if  it  do  not  prove  fatal  by  tlie  induction  of  syncope,  &c.,  which 
I  believe  to  be  very  rarely  the  case,  it  is  apt  to  lead  to  a  fatal  termination 
indirectly,  and  at  a  later  period,  by  favoring  or  predisposing  to  the 
occurrence  of  low  inflammatory  diseases,  local  or  constitutional.  I  be- 
lieve that  patients  who  lose  a  large  quantity  of  blood  at  the  operation 
seldom  recover, 

1.  Hfemorrhage  from  the  Division  of  the  Superficial  or  the  Trans- 
verse Artery  of  the  Ferinseum  is  seldom  very  dangerous,  though  occa- 
sionally, if  these  vessels  be  larger  than  usual,  they  may  furnish  a  serious 
quantity  of  blood  ;  in  such  circumstances  their  ligature  would  be  required, 
and  might  l)e  practised  either  before  or  after  the  extraction  of  the  cal- 
culus. It  is  better,  if  possible,  to  wait  until  tlie  completion  of  the 
operation,  lest  the  ligature  be  pulled  off  during  the  extraction  of  the 
stone. 

2.  The  Division  of  the  Deep  Arteries  of  the  perinieum,  that  of  the 
bulb  and  the  internal  pudic,  would  be  attended  by  far  more  serious, 
perhaps  even  by  fatal  consequences  ;  as,  from  the  depth  at  which  the 
vessels  are  seated,  it  would  almost  be  impossible  to  apply  a  ligature  to 
them,  unless  the  patient  wei'e  very  thin,  and  the  perinyeum  proportion- 
ately shallow.  The  facility  of  ligaturing  any  of  these  arteries,  especially 
that  of  the  bulb,  when  wounded,  is  greatly  increased  by  enlarging  the 
incision  upwards.  In  the  event  of  a  ligature  not  being  applicable,  the 
Surgeon  wonld  have  to  trust  to  plugging  the  wound  around  the  tube, or 
to  the  pressure  of  an  assistant's  lingers  continued  for  a  considerable 
time.  The  pressure  of  the  fingers  of  relays  of  assistants,  kept  up  for  a 
considerable  length  of  time,  is  perhaps  the  surest  mode  of  arresting  the 
hsemorrhage.  The  pressure  must  be  kept  up  for  many  hours  ;  thus  South 
relates  a  case  in  which  it  was  maintained  for  fourteen  hours  ;  and  Brodie 
one  in  which,  after  twenty-four  hours,  it  succeeded.  The  assistants 
should  not  be  changed  more  frequently  than  necessary,  each  keeping  up 
pressure  for  two  or  three  hours,  and  removing  his  fingers  as  cautiously 
as  possible.  It  is,  doubtless,  very  rare  for  these  arteries  to  be  wounded 
when  they  follow  their  usual  course;  though  such  accidents  have  hap- 
pened in  the  hands  of  some  of  the  most  skilful  lithotoraists,  such  as 
Home,  Bell,  Roux,  and  Desault.  It  was  the  opinion  of  Aston  Key  that 
the  artery  of  the  bulb  was  generally  cut  during  lithotomy  ;  but  in  this 
I  believe  he  was  mistaken,  so  far  as  its  trnnk  is  concerned,  though 
doubtless  in  many  cases  the  bulb  itself  may  be  wounded,  and  the  mesh 
of  twigs,  in  which  the  vessel  terminates,  divided  ;  this,  however,  would 
not  yield  an  alarming  haemorrhage.  The  trunk  of  the  artery  of  the  bulb 
would,  however,  be  endangered  by  opening  the  urethra  too  high  up,  and 
lateralising  the  knife  too  early,  and  might  bleed  very  freely. 

The  internal  pudic  artery-,  bound  down  by  a  strong  fascia  and  under 
cover  of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife 
be  lateralised  too  much,  and  the  incision  be  carried  too  far  outwards. 
It  is  in  some  of  the  anomalous  distributions  of  these  vessels  that  the 
greatest  danger  would  be  occasioned.  The  artery  of  the  bulb,  the  infe- 
rior hfEmorrhoidal,  the  dorsal  artery  of  the  penis,  or  the  internal  pudic, 
ma}'  take  such  an  anomalous  course  that  their  division  must  be  inevi- 
table ;  and,  as  the  Surgeon  has  no  possible  means  of  knowing  beforehand 
whether  the  distribution  of  the  arteries  is  regular  or  not,  and  as  his  in- 
cisions are  all  planned  on  the  supposition  that  they  are,  he  is  not  to  blame 
in  the  event  of  a  vessel  being  accidentally  divided,  when  it  takes  an 
abnormal  direction,  with  which  it  is  impossible  to  be  acquainted  until 
after  the  accident  has  occurred. 
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If  the  incision  he  commenced  too  high  up,  and  especially  if  the  upper 
part  of  the  first  inc-isiou  be  made  by  pushing  the  knife  in  too  deeply,  the 
corpus  cavernosum  and  its  vessels  may  be  wounded. 

It  may  be  stated  as  a  general  rule,  that  serious  haemorrhage  is  usually 
best  avoided  by  making  the  incisions  low  ;  and  indeed,  I  believe  that  the 
great  secret  of  success  in  the  latei'al  operation  of  lithotomy  consists  in 
making  all  the  deep  incisions  as  low  as  practicable;  the  knife  entering 
the  groove  of  the  staff  from  below  upwards,  rather  than  from  above 
downwards. 

3.  Veiious  Haemorrhage  may  occur  from  two  sources — the  superficial 
or  the  prostatic  veins.  It  is  very  seldom  that  any  trouble  arises  from 
superficial  veins ;  but  in  one  case  I  have  seen  very  considerable  loss  of 
blood  occur  from  a  large  vein  running  transversely  to  and  near  the  upper 
angle  of  the  w^ound,  Ijdug  almost  immediately  under  the  skin,  which  had 
been  incompletelj-  divided.  From  the  prostatic  plexus  haemorrhage  is 
most  likely  to  occur  in  old  people,  in  whom  the  veins  in  this  situation 
are  often  enlarged — almost  hemorrhoidal. 

Whether  the  venous  bleeding  take  place  from  a  superficial  or  from  a 
deep  source,  it  is  very  apt  to  find  its  way  back  into  the  bladder,  to  mix 
with  the  urine,  and  thus  to  escape  through  the  tube  rather  than  from  the 
wound  itself;  or  the  blood  may  probably  coagulate  in  the  interior  of  tiie 
bladder,  distending  that  organ  and  producing  a  feeling  of  dysuria. 
Should  it  proceed  from  a  superficial  source,  it  may  be  necessar3^,  as  was 
done  in  the  case  just  alluded  to,  to  pass  a  ligature  under  the  vessel,  and 
thus  arrest  it.  If  it  occur  fi-om  the  prostatic  veins,  the  better  plan  will 
be  to  plug  the  wound.  This  is  done  by  passing  long  strips  of  lint,  either 
dry  or  soaked  in  a  solution  of  i)erchloride  of  iron  or  of  alum,  along  the 
side  of  the  tube,  which  must  be  left  in  the  wound  and  kept  pervious;  or 
the  lithotomy  tube  may  have  a  "  petticoat"  of  thick  muslm  tied  around 
it,  into  which  the  slips  of  lint  are  stuffed.  The  advantage  of  this  ar- 
rangement is,  that  the  whole  apparatus  may  very  easily  be  removed 
together  at  the  end  of  fortj'-eight  hours. 

Haemorrhage  from  any  of  the  above-named  sources,  but  more  espe- 
cially from  the  deep  arteries  and  veins,  may  take  place  into  the  bladder. 
When  this  occurs,  the  urine  that  escapes  will  be  seen  to  be  deeply  mixed 
with  blood,  and  coagula  will  form  in  the  interior  of  the  viscus,  which 
becomes  distended  and  rises  above  the  pubes,  with  dulness  on  percussion 
in  the  hypogastric  region.  The  patient  will  become  pale,  faint,  and  cold. 
In  such  circumstances,  the  coagula  must  be  washed  out  of  the  bladder 
with  cold  water,  the  source  of  haemorrhage  ascertained  by  an  examina- 
tion of  the  wound,  the  further  flow  of  blood  arrested  by  plugging,  the 
ligature,  or  the  actual  cautery,  restoratives  administered,  the  pelvis 
placed  high,  and  the  patient  kept  cool. 

Wound,  of  the  Bulb  is  not  of  very  uncommon  occurrence  in  lithot- 
omy ;  and,  I  believe,  is  of  no  consequence  beyond  furnisliing  a  small 
additional  quantit}*  of  blood.  Indeed,  the  bulb  is  so  situated,  in  many 
cases  overlapping  the  membranous  portion  of  the  urethra,  that  this  can 
scarcely  be  opened  without  wounding  it. 

Missing  the  Urethra  altogether,  and  opening  up  the  bladder 
through  or  even  altogether  beyond  the  prostate,  is  an  accident  that  may 
happen  if  the  Surgeon  miscalculate  the  depth  of  the  perinseum,  and, 
keeping  the  incisions  too  low,  thrust  the  knife  too  deeply.  It  is,  I  be- 
lieve, an  inevitabl^^  fatal  accident,  as  in  it  the  base  of  the  bladder  and 
the  recto-vesical  fascia  are  opened,  and  the  patient  is  thus  exposed  to 
the  occurrence  of  diffuse  inflammation  of,  and  infiltration  into,  the  pelvic 
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fasciae.  T  was  present  many  years  ago  at  the  post  mortem  examination 
of  a  fatal  case  of  lithotomy,  in  which  i)erhaps  the  most  skilful  operator 
of  that  day  had  opened  the  bladder  l)eyond  the  prostate,  leaving  the 
urethra  untouched  ;  the  patient  died  from  the  cause  just  stated. 

Wound  of  the  Rectuin  occurs  n)ore  frequently  than  is  generally 
supposed.  It  may  either  happen  in  consequence  of  the  staff  being  too 
mucli  depressed,  the  edge  of  tlie  knife  turned  too  directly  downwards, 
or  to  the  rectum  being  distended  and  overlapping  the  sides  of  the  pros- 
tate. I  have  also  known  the  lower  part  ol'the  rectum  perforated  b^^  the 
Surgeon's  finger,  whilst  depressing  tiie  gut  so  as  to  keep  it  out  of  the 
way  of  tlie  knife.  The  2'reolmeM  of  this  accident  will  vary  according 
to  the  size  and  situation  of  the  aperture.  If  it  be  of  but  moderate  ex- 
tent and  low  down,  just  above  the  anus,  it  will  probably  close  as  the 
wound  granulates  and  the  urine  resumes  its  passage  through  the  ure- 
tlira.  If  the  incision  be  more  extensive  and  higher  up,  tlie  [)atient  will 
incur  the  risk  of  the  miserable  infirmit}^  of  recto-vesical  fistula  being 
induced.  In  such  circumstances,  the  proper  treatment  is  to  divide  the 
sphincter  ani  from  the  opening  downwards,  and  thus  to  lay  the  gut  and 
wound  into  one  cavity  which  will  probably  fill  by  granulation,  and  thus 
close  the  urinary  passages. 

Wound  of  the  Posterior  Part  of  the  Bladder  is  very  rare ;  yet 
it  has  happened  in  consequence  of  the  knife  being  thrust  too  deeply 
along  the  groove  of  the  staff,  more  particularly  in  operations  on  children, 
and  would  be  specially  apt  to  happen  in  such  cases  if  the  bladder  did 
not  contain  sufticient  urine  at  the  time.  This  is  an  additional  reason 
for  injecting  the  bladder  before  operating. 

In  children^  the  lateral  operation  of  lithotomy  presents  certain  special 
difficulties  which  have  already  been  adverted  to.  These  are:  l,the  Sur- 
geon missing  the  bladder  and  openiug  up  the  recto-vesical  sj)ace  (p. 
748);  2,  not  opening  the  urethra  and  neck  of  the  bladder  sufficiently 
with  the  knife,  but  pushing  these  parts  before  the  finger,  and  so  tearing 
across  the  urethra,  and  thus  necessaril}'  being  unable  to  complete  the 
operation  (j).  750) ;  and  3,  running  the  knife  too  far  along  the  groove  of 
the  stafi"  ijito  the  bladder,  and  thus  wounding  the  posterior  part  of  that 
organ. 

Sources  of  Danger  and  Causes  of  Death  after  Lithotomy. — 
Lithotomy,  even  in  healthy  subjects,  is  alwa^'s  a  dangerous  operation  ; 
and,  though  the  rate  •)f  mortality  doubtless  depends  greatly  upon  the 
dexterity  and  skill  of  the  operator,  more  is,  I  believe,  due  to  the  consti- 
tution and  age  of  the  patient,  and  especially  to  the  state  of  his  kidneys. 
Sir  B.  Brodie  most  justly  says,  "  Success  in  lithotomy  most  undoubtedly 
depends  in  a  great  degree  on  the  manual  skill  of  the  Surgeon,  and  on 
the  mode  in  which  the  operation  is  performed ;  but  it  depends  still  more 
on  the  condition  of  the  patient  with  resi)ect  to  his  general  health,  espe- 
cially on  the  existence  or  non-existence  of  organic  disease."  That  the 
mere  cutting  into  the  bladder  is  not  a  very  dangerous  proceeding,  pro- 
vided that  viscus  and  the  kidneys  be  healthy,  is  evident  from  the  fact 
that,  in  those  cases  in  which  Surgeons  have  had  to  extract  bullets,  bits 
of  catheter,  &c.,  from  this  organ,  bad  consequences. have  rarely  occurred, 
though  the  operations  have  often  been  tedious.  In  lithotomy  the  case 
is  different ;  for  here  the  bladder  is  not  only  usually  in  a  state  of  chronic 
irritation,  but  the  kidneys  are  frequently  diseased,  and  these  conditions 
influence  the  result  of  the  operation  more  materially  than  any  other 
circumstances.  Hence  an  operator  may  have  a  run  of  unsuccessful 
cases;  or,  by  a  fortunate  concurrence  of  favorable  cases,  more  particu- 
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larly  in  children,  it  has  occasional!}^  happened  that  a  Surgeon  has  cut 
20  or  30  patients  in  succession  without  losing  a  single  one  ;  but  several 
deaths  then  occurring,  though  the  operation  was  performed  in  the  same 
way  and  with  the  same  care  as  before,  his  average  has  fallen  to  about 
the  usual  level.  Green,  at  St.  Thomas's,  cut  40  patients  in  succession, 
and  only  lost  one.  Lynn  cut  25  patients  for  stone  without  losing  one, 
and  lie  said  that  he  thought  he  had  at  last  discovered  the  secret  for  per- 
forming lithotomy  witli  success  ;  but,  he  added,  tlie  Almight}^  punished 
him  for  ins  presumption,  for  he  lost  the  next  4  cases  tliat  he  cut.  Bransby 
Cooper,  of  Gruy's,  cut  30  patients  in  succession  without  a  death,  but  then 
lost  several,  thus  reducing  the  rate  of  mortality  to  the  usual  standard. 
Listoii,  during  a  period  of  six  years,  in  which  he  operated  24  times,  lost 
no  patient  from  lithotomy  at  University  College  Hospital ;  but  out  of 
the  whole  37  cases  which  he  cut  during  the  period  of  his  connection  with 
tliat  institution,  tliere  were  5  deaths  :  reducing  the  average  to  1  in  7*2. 
This  success  was,  however,  very  great  when  it  is  taken  into  considera- 
tion that  most  of  these  cases  occurred  in  adults,  and  that  many  of  them 
were  of  a  very  serious  character.  I  find  on  reference  to  the  Hospital 
Records,  that  only  seven  of  the  patients  were  under  10  years  of  age, 
whilst  14  were  above  50  ;  of  these,  two  were  80  years  of  age,  of  whom  1 
died  and  tlie  other  recovered.  I  believe  that  Liston  lost  only  one  pa- 
tient under  60  years  of  age,  and  that  was  a  lad  of  18,  in  whom  he  found 
it  necessary  to  divide  the  right  side  of  the  prostate  as  well  as  the  left, 
and  who  died  of  infiltration  of  urine.  Thirty-eight  patients,  success- 
ively operated  on  at  the  Norwich  Hospital,  recovered,  but  the  average 
rate  of  mortality  in  tliat  Institution,  calculated  from  871  cases,  has  been 
1  in  7-50. 

The  accompanying  Table  gives  much  valuable  information  on  the  rate 
of  mortality  after  lateral  lithotomy  at  ditferent  ages.  It  may  be  taken 
as  a  fair  example  of  successful  English  practice  in  this  operation. 

TABLE  OF  PATIENTS  ON  WHOM  LATERAL  LITHOTOMY  WAS  PERFORMED  AT 

THE  NORFOLK  AND  NORWICH  HOSPITAL  FROM  JANUARY,  1772,  TO 

DECEMBER,   1869.      BY  CHARLES  WILLIAMS,  F.R.C.S.,  ASSISTANT 

SURGEON  TO  THE  HOSPITAL. 
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86-68 

116 

1 

13-32 

1  in     7-59 

Cheselden  only  lost  1  in  every  10| ;  and,  according  to  South,  at  St. 
Thomas's  the  mortality  has  not  amounted  to  more  than  1  in  9| ;  but  a 
good  many  of  these  patients  were  probably  children.  Sir  B.  Brodie 
states,  that  of  the  59  cases  operated  on  in  all  the  London  Hospitals  in 
the  year  1854, 10  died;  making  the  mortality  as  nearl}'-  as  possible  1  in  6. 
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But  the  more  recent  and  extended  statistics  collected  by  Thompson, 
show  that  the  average  mortality  in  the  London  Hospitals  is  1  in  1^. 
According  to  Coulson  the  average  mortality  in  England,  deduced  from 
1743  cases  of  the  lateral  operation,  is  1  in  6i»3  cases;  wliilst  in  France 
it  is  1  in  5-7  ;  and  for  Europe  generally  1  in  5-14.  The  more  recent 
statistics  of  Sir  H.  Thompson  show  a  more  favorable  result  for  lateral 
lithotomy  in  England.  He  finds  that  out  of  182*7  recorded  cases  there 
were  229  deaths,  or  nearl}'  as  possible  1  in  8.  Klein  states  that,  of  4486 
cases  of  lateral  lithotomy,  in  Moscow,  there  were  552  deaths ;  the  mor- 
tality thus  being  nearly  the  same  as  in  England. 

The  per-centage  of  deaths  after  lithotomj'  in  the  adult  will  doubtless 
be  found  gradual!}'-  to  increase  with  the  increasing  use  of  lithotrity. 
Tliis  must  not  be  referred  to  any  defect  in  the  method,  or  to  want  of  skill 
in  the  performance  of  lithotom}-,  but  to  the  fact  that,  instead  of,  as  here- 
tofore, being  the  general  method  of  removing  calculus,  it  has  now  be- 
come the  exceptional  one.  Almost  all  cases  of  small  and  moderate  sized 
calculi  in  men  wilh  otherwise  healthy  urinary  organs  are  now  subjected 
to  lithotrity,  whilst  those  cases  in  which  the  stone  is  too  large,  or  the 
kidneys,  bladder,  prostate,  or  urethra  too  diseased,  to  admit  of  this 
mode  of  operating,  are  reserved  for  lithotomy  ;  and  as  the  mortality 
after  this  operation  increases  in  the  exact  proportion  to  the  size  of  the 
stone  and  the  disease  in  the  urinary  organs,  we  must  expect  that,  when 
its  performance  is  confined  to  persons  with  large  calculi,  irritable  blad- 
ders, enlarged  prostates,  diseased  kidneys,  or  strictured  urethrse,  a  higher 
per-centage  of  deaths  will  follow  it  than  was  the  case  Avhen  all  favorable 
cases,  and  not  the  unfavorable  ones  onlj-,  were  subjected  to  it. 

Age  exercises  a  more  marked  influence  on  the  result  of  lithotomy  than 
any  other  condition.  Lithotomy  may  be  looked  upon  as  one  of  the  most 
successful  operations  in  surgery'  at  early  periods  of  life,  a  hazardous  one 
in  middle  age,  and  an  extremely  dangerous  one  in  advanced  age.  At 
the  Norwich  Hospital,  lithotom}^  has  been  found  to  be  four  times  as  fatal 
in  men  as  in  boys.  Coulson  finds,  on  analysing  29t2  cases  of  lithotomj'', 
that  the  mortality  at  each  successive  decennial  period  is  as  follows.  Be- 
low 10  years  it  is  1  in  13,  and  thence  gradually  augments  from  10  to  80 
years  to  1  in  9,  1  in  6,  1  in  5,  1  in  4,  lin  3-65,  1  in  3-23,  and  1  in  2-'Il. 

The  reason  of  the  small  mortality  after  lithotomy  in  boys,  as  com- 
pared with  adults,  is  twofold.  In  the  first  i)lace,  the  urinary  organs,  . 
more  especially  the  kidne3's,  are  healthier  than  in  the  adult;  and  secondl}', 
the  urine  is  less  acrid,  less  irritating,  less  loaded  with  effete  materials  of 
an  unhealthy  character,  and  is  consequently  less  apt  to  excite  inflamma- 
tion in  those  tissues  over  which  it  filtrates  in  its  passage  tlirough  the 
wound. 

Hence,  when  boys  die  after  lithotom}',  they  do  not  usually  perish  from 
the  same  causes  that  prove  fatal  in  the  adult,  viz.,  kidney-disease  and 
diffuse  pelvic  inflammation  and  infiltration  ;  but  tlie  fatal  result  is  gene- 
rally the  consequence  of  some  accident  having  occurred  or  violence  been 
inflicted  during  the  operation,  such  as  by  mistaking  the  recto-vesical 
space  for  the  interior  of  the  bladder,  the  tearing  across  of  the  urethra 
and  non-extraction  of  the  stone,  wounding  of  the  recto-vesical  fold  of 
peritoneum,  or  perforation  of  the  back  of  the  bladder  by  the  point  of  the 
scalpel.  It  is  by  these  accidents  usually  that  death  happens  in  boys  that 
are  cut  for  stone,  and  not  from  unavoidal)le  circumstances  that  may  fol- 
low the  most  skilfully  performed  operation. 

The  Shock  of  the  Operation  occasionally  proves  fatal,  though 
l^robabl}-  much  less  frequently  since  the  introduction  of  chloroform  than 
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was  former!}^  the  case.  Yet,  even  now,  patients  occasionnlly  clie  from 
this  cause,  induced  either  by  a  very  much  prolonged  operation,  or  by  the 
system  being  weakened,  and  having  lost  its  resisting  power  in  conse- 
quence of  disease  of  the  kidneys,  periiaps  of  a  latent  character. 

Tlie  State  of  the  Kidneys  influences  tlie  result  of  lithotomy  in  the 
adult  more  directly  than  any  other  condition.  If  these  organs  be  sound, 
the  i)atient  will  usually  recover;  hence  in  children,  in  whom  the  com- 
l)lication  of  renal  disease  rarel}' exists,  lithotomy  is  very  successful,  even 
though  the  operation  is  proportionately  far  more  severe  in  them  tiian  in 
adults.  If,  on  the  other  liand,  the  kidneys  be  extensively  and  chronically 
disensed,  the  patient  will  commoidy  die,  even  though  he  have  been  ope- 
rated upon  with  tiie  utmost  care  and  skill.  The  condition  of  the  kid- 
neys that  is  especially  fatnl  has  been  fully  described  in  Chapter  LXVII. 
This  morbid  condition  may  be  evidenced  by  the  presence  of  albumen  in 
considerable  quantities  in  the  urine,  and  granular  casts,  with  muco-pus. 
If  the  albumen,  in  subsiding  to  the  bottom  of  a  test-tube,  after  being 
coagulated  by  heat  and  acid,  form  a  precipitate  that  does  not  amount 
to  more  than  one-tenth  of  the  bulk  of  the  urine,  the  case  may,  I  think, 
be  looked  upon  as  tolerably  favorable  ;  but,  if  it  amount  to  one-sixth, 
the  ease  is  decidedlj^  unfavorable,  though  even  under  these  circumstances 
I  have  often  seen  recovery  take  place.  Yet,  with  kidnej^-disease  that  will 
furnish  such  a  quantity  of  albumen  as  this,  the  patient  will  be  very  liable 
to  the  occurrence  of  low  and  diffuse  cellular  inflammation. 

A  Prolonged  Operation,  even  under  anaesthetics,  is  dangerous;  and, 
although  it  is  certainly  not  well  to  operate  against  time,  yet  it  is  un- 
doubtedly advantageous  to  finish  the  operation  with  as  little  delay  as  is 
consistent  with  the  safety  of  the  patient,  even  though  he  be  ansesthetised. 

Haemorrhage  does  not  so  often  prove  fatal,  eitlier  shortly  after  the 
operation,  or  at  a  later  period,  as  might  be  expected  from  the  gi'eat 
vascularity  of  the  parts  incised.  Secondary  haemorrhage,  of  a  danger- 
ous or  even  fatal  character,  may,  however,  come  on  six,  eight,  or  ten 
days  after  the  operation.  I  have  known  it  as  late  as  the  fourteenth  day. 
It  must  be  borne  in  mind  that,  when  hsemorrhage  takes  place  after  the 
operation,  the  blood  may  find  its  way  into  the  l)ladder  rather  than  escape 
externally,  distending  the  viscus  with  coagula,  but  not  giving  any  ex- 
ternal evidence  of  the  mischief  that  has  occurred.  Secondary  haemor- 
rhage will  usually  cease  on  plugging  the  wound  with  sponge  or  lint 
soaked  in  alum  solutions.  Should  it  prove  serious,  however,  the  actual 
cautery  may  be  advantageously  emploj-ed.  In  a  case  that  occurred  to 
me,  the  bleeding  on  the  ninth  day  was  stopped  by  wiping  out  the  wound 
M'itli  the  actual  cautery,  a  practice  which,  I  have  been  informed  by  A. 
Dalrymple,  was  occasionally  successfully  practised  by  tliat  excellent 
litiiotomist,  his  father. 

Cystitis  is,  in  my  experience,  a  rare  sequence  of  lithotomy.  I  have, 
however,  seen  it  occur,  attended  by  the  secretion  of  large  quantities  of 
viscid,  ropy  mucus  from  the  bladder,  coming  away  two  or  three  days 
after  the  operation,  witli  tenderness  in  the  suprapubic  region.  It  may 
exist  before  the  operation,  or  may  be  developed  by  long-continued  or 
rough  manipiilations  with  the  forceps  in  searching  for  the  stone,  or  from 
the  irritation  of  the  tube.  The  S3"mptoms  are  apt  to  simulate  those  of 
pelvic  peritonitis.  The  Treatment  consists  of  fomentations  above  the 
put)es,  abundant  diluents,  and  washing  out  the  bladder  with  tepid  water 
injected  through  the  wound. 

Difiuse  Inflammation  of  the  Areolar  Tissue  of  the  Pelvis, 
especially  of  the  layers  around  the  neck  of  the  bladder,  between  it  and 
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the  rectum,  and  that  extend  from  thence  under  the  peritoneum,  is  the 
most  frequent  cause  of  death  after  lithotomj'.  This  inflammation,  wliicli 
is  always  diffuse  or  erysipelatous,  followed  by  rapid  sloughing  of  the 
textures  that  it  invades,  may  arise  from  two  causes  :  1.  From  tlie  urine 
being  iiifiltrated  into  the  areolar  tissue^  in  consequence  of  the  incision 
extending  beyond  the  limits  of  the  prostate,  into  the  loose  la^'ers  of 
tissue  that  lie  behind  the  recto-vesical  fascia  and  around  the  bladder;  2. 
In  consequence  of  the  bruising  and  laceration  to  which  the  neck  of  the 
bladder,  the  prostate,  and  the  textures  between  it  and  the  rectum,  are 
subjected,  in  prolonged  attempts  to  extract  a  large  calculus  through  too 
small  an  incision. 

1.  The  danger  of  Cutting  beyond  the  Limits  of  the  Prostate  in  the 
adult  has  already  been  adverted  to.  In  the  extraction  of  calculi  of  ordi- 
nary size,  there  can  be  no  necessity  to  extend  the  internal  incision  ;  but 
when  the  calculus  is  of  considerable  magnitude,  the  Surgeon,  wishing  to 
get  as  much  space  as  possible,  ma}^  inadvertently  carry  iiis  knife  beyond 
the  prostate ;  or,  if  he  make  a  cut  into  the  right  side  of  this  gland,  he 
may  perhaps  i)rolong  it  a  little  too  far,  and  thus  open  the  loose  areolar 
tissue  or  fascia  which  lies  beyond  it,  and  which  is  continuous  with  the 
pelvic  and  subperitoneal  planes  of  areolar  membrane.  By  dilating  the 
incision  in  the  prostate  downwards  and  outwards,  either  with  the  finger 
or  witli  a  V)lunt  gorget,  injury  to  this  tissue  is  prevented. 

If  the  incision  extend  be^yond  the  prostate,  the  urine,  as  it  escapes 
tlirough  the  wound,  soaks  into  the  meshes  of  the  loose  areolar  tissue 
over  which  it  flows,  and  thus  gives  rise  to  infiltration,  followed  by  rapidly 
extending  inflammation  and  sloughing,  which  speedil}'  involve  the  whole 
of  the  neighboring  textures.  This  mischief  generally  occurs  within  the 
first  forty-eight  hours  ;  indeed,  1  have  never  seen  it  come  on  after  the 
third  day.  It  is  indicated  by  the  patient  being  seized  with  rigors,  fol- 
lowed by  dry  heat  of  ski.n,  a  quick  pulse,  which,  after  a  time,  may  be- 
come intermittent,  and  a  dry  and  brown  tongue.  At  the  same  time  he 
will  complain  of  some  tenderness  about  the  lower  part  of  the  abdomen, 
and  in  the  groins;  the  belly  becomes  tympanitic,  the  body  covered  with 
a  profuse  sweat ;  hiccup  comes  on,  the  pulse  becomes  more  weak  and 
fluttering,  and  death  usually  occurs  about  the  fourth  or  fifth  day  after 
the  operation.  In  some  cases,  there  are  more  decided  signs  of  peritoneal 
inflammation  ;  but,  as  Brodie  ver3'^  truly  remarks,  this  is  not  the  primary 
disease,  but  is  only  induced  secondarily  by  the  inflammation  and  slough- 
ing of  the  areolar  tissue  of  the  pelvis  spreading  to  the  contiguous  serous 
membrane. 

The  Treatment  of  such  cases  must  be  conducted  on  the  ordinary  prin- 
ciples that  guide  us  in  the  management  of  diffuse  inflammations.  It  is 
only  by  administering  ammonia,  with  sn(;h  a  quantity  of  wine  or  brandy 
as  the  state  of  the  system  maj'  indicate,  together  with  such  nourishment 
as  the  patient  can  take,  that  life  can  be  preserved.  The  disease  is  a 
depressing  one,  and  requires  a  stimulating  plan  of  treatment.  Brodie 
has  recommended  that  in  these  cases  a  free  incision  should  be  made 
through  the  sloughy  tissues  about  tlie  wound  into  the  rectum,  in  accord- 
ance with  the  general  principles  that  guide  us  in  the  management  of 
similar  affections  elsewhere.  In  one  case  of  that  kind  that  occurred 
under  his  care,  he  saved  the  patient  by  passing  a  curved  probe-pointed 
bistoury  into  the  wound  to  its  furthest  extremity,  to  the  left  side  of  the 
neck  of  the  bladder  ;  he  then  pushed  it  through  the  tunics  of  the  rectum, 
and,  drawing  it  downwards,  divided  the  lower  part  of  the  gut  together 
with  the  sphincter ;    thus  laj'ing  the  wound  and   the  rectum  into  one. 
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The  relief  was  immediate,  and  the  patient  recovered.  This  plan  of  treat- 
ment certainly  seems  rational,  and  worthy  of  trial  in  similar  cases. 

2.  Diffuse  inflammation  of  the  areolar  tissue  around  the  neck  of  the 
bladder  and  prostate  arising  from  Bruisivg  and  Over-distension  of  the 
parts  during  the  extraction  of  a  large  calculus  is,  I  believe,  a  more  fre- 
quent occurrence  than  infiltration  of  urine,  and  fully  as  fatal.  This 
sequence  of  lithotomy  is  especially  apt  to  occur  in  those  cases  in  which, 
in  consequence  of  diseased  kidneys,  or  the  existence  of  other  organic 
mischief,  the  patient  is  more  than  usually  liable  to  the  supervention  of 
diffuse  or  erysipelatous  inflammation  ;  indeed,  it  is  in  this  indirect  way, 
1  believe,  that  diseased  kidneys  constitute  such  a  formidable  obstacle  to 
the  safe  performance  of  lithotomy. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required, 
and  force  must  be  exerted  ;  hence  undue  bruising  and  laceration  are  very 
apt  to  be  inflicted  upon  the  parts  that  constitute  the  line  of  incision.  It 
is  in  this  wa}'  that  the  danger  of  lithotomy  increases  almost  in  exact 
proportion  to  the  size  of  the  calculus:  for  here  the  Surgeon  is  often 
placed  between  the  horns  of  a  dilemma.  He  must  either  cut  beyond  the 
limits  of  the  prostate,  and  thus  incur  the  risk  of  inducing  urinary  infil- 
tration into,  or  diffuse  inflammation  of,  the  pelvic  fasciae:  or  else,  by 
limiting  his  incision  to  the  margin  of  the  gland,  and  thus  having,  per- 
haps, an  aperture  of  insufficient  size,  he  ma_y  inflict  severe  injury  by  the 
bruising  and  laceration  of  the  parts  during  forcible  and  possibly  prolonged 
efforts  at  extraction.  It  must,  however,  be  borne  in  mind  that,  the  larger 
the  stone,  the  more  probability  is  there  of  the  existence  of  old-standing 
disease  of  the  bladder  or  kidneys,  and  of  an  unfavorable  result  from  this 
cause.  Crosse  has  drawn  up  a  table  that  shows  very  strikingly  the  influ- 
ence of  the  weight  or,  in  other  words,  of  the  size  of  a  calculus  on  the 
results  of  lithotomy.  He  found  that  w^hen  the  stone  was  one  ounce  and 
under  in  weight,  the  deaths  were  in  the  proportion  of  1  in  11-25  cases. 
When  it  was  from  1  to  2  ounces  in  weight,  there  was  1  death  in  6'61 
cases:  when  from  2  to  3  ounces,  1  death  in  2-18  cases:  when  from  3  to 
4  ounces,  1  death  in  1-51  cases:  when  from  4  to  5  ounces,  1  death  in 
1-66  cases.  This  table,  which  has  been  constructed  on  the  results  of 
703  cases,  illustrates  very  clearly  these  facts,  that  the  operation  for  the 
removal  of  a  large  calculus  is  far  more  dangerous  than  that  for  the  ex- 
traction of  a  small  one,  and  that  the  danger  increases  in  the  direct  ratio 
of  the  size  of  the  stone. 

The  symptoms  of  diflfuse  inflammation  of  the  areolar  tissue  arising 
from  this  cause  \iivy  closely  resemble  those  from  infiltration  of  urine, 
and  the  treatment  must  be  conducted  on  precisely  similar  principles. 

Peritonitis  may  occur  after  lithotomy,  as  a  consequence  of  the  ex- 
tension of  inflammation  from  the  bladder  or  the  pelvic  fasciaj  to  the 
serous  membrane,  from  wound  of  the  posterior  part  of  the  bladder,  or 
from  extension  of  inflammation  from  a  sacculus  of  the  bladder  to  its 
immediate  investment  of  peritoneum.  To  one  or  other  of  these  condi- 
tions, more  especially'  inflammation  of  the  pelvic  fascite,  it  will  always 
be  found  to  be  second ar3\ 

Sloughing In  persons  of  a  feeble  and  cachectic  habit,  especially  in 

those  who  are  the  subjects  of  phospliatic  calculi,  the  wound  will  often 
assume  a  sloughy  condition,  and  heal  slowl}',  or  its  surface  may  become 
coated  by  phosphates.  In  such  cases  a  liberal  allowance  of  stimulants 
will  be  required,  together  with  the  local  application  of  compound  tirc- 
ture  of  benzoin  ;  and,  in  order  to  fiieilitate  contraction  at  a  more  remote 
period,  a  solution  of  nitrate  of  silver,  or  the  tincture  of  cantharides. 
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The  phosphates  may  be  removed  by  injection  of  the  dilute  nitric  acid 
lotion. 

Having  finished  the  consideration  of  the  ordinary  lateral  operation, 
we  shall  now  proceed  to  that  of  other  methods  for  extracting  the  stone 
by  cutting  procedures.  These  are  the  Median.,  the  Bilateral.,  the  Medio- 
lateral,  and  the  Suprapubic  operations  ;  each  of  which  has  its  advocates, 
to  the  exclusion  of  the  otliers,  and  each  of  which  undoubtedly  possesses 
certain  special  advantages.  In  addition  to  these,  there  are  various 
modifications  of  these  different  operations  which  the  ingenuity  of  Sur- 
geons has  devised,  but  which  have  usually  little  to  recommend  them  in 
the  opinions  of  any  except  of  their  originators. 

Median  Litfiotomy. — The  median  operation  of  lithotomy  is  that  pro- 
cedure by  which  a  stone  is  extracted  through  an  incision  in  the  raphe  of 
the  perinseum,  extending  into  the  urethra  behind  the  bulb. 

History. — The  history  of  the  median  operation  affords  an  illustration 
of  the  mutability  of  professional  practice,  and  makes  it  appear  as  if  there 
were  a  C3'cle  of  opinion  in  surgery,  as  in  fashion,  politics,  and  philosophy. 
The  median  operation  was  introduced  three  or  four  hundred  years  ago, 
and  continued  to  be  practised  up  to  the  middle  of  the  last  century,  when 
its  tediousness,  its  painful  character,  and  the  excessive  mortality  follow- 
ing it,  caused  it  to  fall  into  disuse  as  soon  as  the  safer  and  simpler  method 
of  Cheselden  was  introduced.  Of  late  years,  however,  it  has  been  re- 
vived under  a  somewhat  modified  form  ;  and  it  is  this  modern  median 
operation,  and  its  supposed  advantages  over  the  lateral,  that  we  must 
here  consider. 

The  old  median  operation — called  also  the  "  Marian,"  from  Sanctits 
Marianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and 
the  "  operation  of  the  apparatus  major,"  from  the  number  of  instruments 
used  in  it — was  performed  in  the  following  manner,  according  to  John 
Bell.  A  grooved  staff  was  introduced  into  the  bladder,  and  the  patient 
tied  up  in  the  usual  way  ;  the  lithotomist  then,  kneeling  or  sitting  be- 
fore him,  made  an  incision  in  the  perinseam,  not  exactlj''  in  the  raphe, 
which  was  thought  to  be  dangerous,  but  ver^^  slightly  to  the  left  side, 
and  terminating  just  above  the  anus.  The  knife  was  then  carried  on  to 
the  membranous  part  of  tlie  urethra,  which  was  opened  on  the  groove  of 
the  staff;  and,  the  knife  being  kept  firmly  pressed  against  the  staff,  a 
long  probe  was  introduced  into  the  bladder  by  its  side.  The  knife  and 
the  staff  were  now  witlidrawn,  nothing  but  the  probe  being  left  in  the 
bladder,  to  serve  as  a  guide  into  this  cavity.  Along  this  probe,  two  iron 
rods,  called  "  conductors,"  were  now  passed,  and  with  these  the  operator 
dilated  the  prostate  and  neck  of  the  bladder,  by  separating  the  handles 
— at  least,  it  vvas  said  that  he  dilated  them,  but,  as  John  Bell  pithily"- 
observes,  'Mie  dilated,  or,  in  plain  language,  tore  open,  the  prostate 
gland."  These  conductors  being  held  aside,  "  dilators"  were  introduced 
so  as  to  enlarge  the  opening,  the  forceps  was  then  pushed  into  the 
bladder,  and  the  stone  extracted  as  it  l)est  could  be. 

The  principles  of  this  operation  were — a  limited  incision  in  the  mem- 
branous part  of  the  urethra  above  the  anus  ;  dilatation,  and  not  incision,, 
of  the  prostate  and  neck  of  the  bladder;  or,  to  use  the  words  of  Le  Cat,, 
"  small  incision  ;  much  dilatation." 

Its  results  were,  however,  so  unsuccessful,  that  it  fell  into  entire  disuse 
here,  and  almost  so  on  the  continent,  merely  appearing  from  time  to 
time  under  various  modifications  at  one  or  other  of  the  continental 
schools.  This  condition  of-  tilings  prevailed  until  about  twenty  years 
ago,  when  a  new  form  of  median  operation  vvas  devised  by  Allarton,  who 
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with  great  perseverance  and  equal  ability  nrged  it  upon  the  attention  of 
Surgeons  in  this  country,  by  whom  it  has  now  been  extensively  practised. 
Operation.  —  This  operation,  for  the  introduction  of  which  into 
modern  surgery  the  greatest  credit  is  due  to  Allarton,  is  performed  as 
follows.  A  statf,  grooved  along  its  convexity,  having  liecn  inserted  into 
the  bladder,  the  patient  is  tied  up  in  the  usual  manner;  the  Surgeon 
then,  sitting  in  front,  introduces  liis  left  index  finger  into  the  rectum, 
and  feels  for  the  apex  of  the  i)rostate,  against  winch  lie  keeps  it  lodged, 
in  order  to  judge  of  the  distance  of  the  prostate  from  the  surface,  to  act 
as  a  guide  to  the  knife,  and  prevent  the  rectum  from  being  wounded.  A 
straight-backed  bistoury  is  now  entered  half  an  inch  above  the  anal  aper- 
ture, and  pushed  straight  forwards,  to  a  depth  of  about  an  inch  and  a 
half  in  the  mesial  line,  so  as  to  enter,  if  possible,  the  groove  of  the  staff 
at  the  apex  of  the  prostate.  A  small  incision  upwards  is  then  made  in 
the  groove  of  the  staff,  and,  as  the  knife  is  withdrawn,  the  incision  in  the 
skin  is  also  extended  upwards  ;  the  knife  is  then  laid  aside,  and  a  long 
ball-pointed  probe  is  introduced  into  the  bladder  along  the  groove  of 
the  staff,  which  is  then  withdrawn.  Tlie  probe  is  now  the  only  guide  to 
the  bladdei' ;  and  up  to  this  point,  therefore,  there  is  but  little,  if  an}', 
difference  between  the  modern  median  and  the  old  Marian  opei'ations, 
except  that  the  incision  is  exactly  in,  instead  of  a  little  to  one  side  of, 
the  middle  line.  The  forefinger  is  now  introduced  along  the  probe,  and 
b}^  working  it  forwards  the  prostate  is  dilated,  and  the  finger  enters  the 
bladdei-,  when,  the  probe  being  removed,  the  forceps  is  introduced,  and 
the  stone  extracted.  Thus  it  will  be  seen  that  the  only  real  point  of 
difference  between  this  and  the  old  Marian  operation,  is  that  in  the 
modern  median  the  finger  is  used  as  the  dilator,  whilst  in  the  Marian 
the  prostate  and  neck  of  the  bladder  were  forcibly  expanded  or  torn 
open  by  the  use  of  instruments  ;  a  difference,  however,  of  no  slight 
moment. 

I  have  found  it  advantageous  to  modify  this  operation  in  one  or  two 
points.     The  first,  which  1  think  of  some  utility,  is  to  use,  instead  of 

the  ordinary  curved  stafT',  a 
rectangular  one  grooved  from 
about  one  inch  above  the  el- 
bow nearly  to  the  point,  re- 
sembling the  staff  introduced 
by  Buchanan  of  Glasgow 
(Fig.  753).  Its  use  and  ad- 
vantages are  that,  when  in 
the  bladder,  the  angle  rests 
against  the  apex  of  the  pros- 
tate, and  can  be  felt  in  the 
perinaeum,  and  the  Surgeon 
can  judge  of  the  exact  point 
where  to  enter  the  knife  (di- 
recting it  so  as  to  open  the 
groove  just  below  the  angle), 
which  he  cannot  do  with  the 
curved  staff;  the  incision  upwards  also  is  limited,  and  there  is,  besides, 
less  danger  of  wounding  the  rectum,  the  urethra  being  drawn  upwards 
away  from  it,  and  not  pushed  down  against  it,  as  with  the  ordinar}-  staff. 
The  knife  should  be  straight-backed,  having  the  back  not  more  than 
two  inches  long;  so  that  the  Surgeon  can  tell  to  what  depth  he  has 
entered  it.     I  have  found  it  advantageous  in  practice  to  carry  a  beaked 
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director,  sliaped  like  a  large  hernia-director,  along  the  groove,  after  the 
incision  iias  been  made  in  the  urethra,  so  as  to  open  up  the  canal  and 
thus  to  clear  tlie  passage  for  the  finger.  And  having  opened  the  urethra, 
I  think  it  better  to  dilate  the  prostate  before  withdrawing  the  staff;  by- 
pushing  the  finger  slowly,  with  a  rotatory  movement,  along  its  side,  the 
bladder  is  entered  with  more  ease  and  certainty;  whereas,  if  only  the 
probe  be  used,  it  may  not  be  stiff  enough,  and  the  Surgeon  is  apt  to 
push  the  bladder  before  him.  It  has  been  proposed  to  employ  mechanical 
means  of  dilatation,  instead  of  the  finger,  to  open  up  the  prostate  and 
neck  of  the  liladder  ;  and  I  have  had  some  dilators  for  this  purpose  con- 
structed by  Ooxeter  on  the  principle  of  the  two-bladed  dilator  of  the 
female  urethra.  I  have  tried  them  on  the  dead  subject;  but  I  have  not 
ventured  to  use  them  on  the  living,  lest,  by  the  emploj^ment  of  screw- 
power,  the  same  deep  lacerations  of  the  neck  of  the  bladder  should 
result  that  were  so  fatal  in  the  old  Marian  operation.  Indeed,  I  believe 
that  their  use  would  be  fraught  with  danger  from  their  liability  to  occa- 
sion rupture  of  the  neck  of  the  I>ladder  ;  and,  if  persisted  in,  I  cannot 
but  fear  that  they  will  bring  discredit  on  the  operation,  reducing  it  to 
the  condition  of  an  old  Marian,  and  repeating  the  dangers  of  that  pro- 
cedure. No  safe  dilatation  can  be  effected  except  by  tlie  finger,  with 
whicii  no  harm  can  be  done,  whilst  it  appears  to  me  that  the  greatest 
possible  mischief  may  be  done  with  screw-dilators. 

Comparison  between  the  Median  and  the  Lateral  Operations. — 
The  two  operations,  the  lateral  and  the  median,  cannot  witli  propriety 
be  compared  as  a  whole,  as  we  have  as  3'et  no  sufficient  statistics  to 
enable  us  to  determine  whether  the  mortality  after  the  median  has  been 
less  than  that  wiiich  has  followed  the  lateral.  We  maj',  however,  com- 
pare the  modern  median  operation  with  the  lateral,  and  endeavor  to 
determine  in  what  respects  the  median  is  superior,  in  what  inferior,  to 
the  lateral,  and  in  what  cases  it  might  be  employed  instead  of  the  latter. 
For  in  this,  as  in  lithotrity,  the  Surgeon  should  not  be  too  exclusive;  it 
is  his  duty  to  learn  and  to  practise  different  methods  of  attaining  the 
same  end,  and  to  make  use  of  one  or  the  other  according  to  tiie  require- 
ments of  the  actual  case  before  him,  and  to  endeavor  to  select  what  is 
good  and  to  reject  what  is  doubtful  in  every  method  brought  before  him. 
It  would  be  in  the  higiiest  degree  unsurgical  to  lithotrise  only,  or  to  cut 
onl}',  every  patient  with  stone  coming  under  care ;  and  I  believe  that 
there  is  a  choice  as  to  the  cutting  operation  to  be  performed.  In  fact, 
there  are  no  operations  in  Surgery  that  require  to  be  so  frequently'  modi- 
fied, according  to  the  necessities  of  the  particular  case,  as  those  for 
stone;  the  age  of  the  patient,  the  size  and  number  of  the  calculi,  and 
the  condition  of  the  urinary  organs,  all  exercise  very  important  modify- 
ing infiuences,  and  prevent  the  Surgeon  from  confining  himself  to  one 
method  exclusively. 

In  order  to  make  a  proper  comparison  between  these  two  operations 
• — the  median  and  the  lateral — we  must  take  them  seriatim.  The  diflfl- 
culties  and  dangers  of  the  lateral  operation  are :  1,  the  difficulty  in  some 
cases  of  entering  the  bladder;  2,  hsemorrhage;  3,  tlie  risk  of  wounding 
the  bulb;  4,  of  wounding  the  rectum;  5,  too  extensive  an  incision  in 
the  prostate,  and  opening  up  the  pelvic  fascia ;  6,  the  difficulty  in  ex- 
tracting the  stone. 

I.  General  Ease  and  Simplicity  of  the  Operation — There  is 
no  doubt  that  the  Surgeon  will  be  more  skilful  in  that  operation  which 
he  has  more  often  performed  :  so  far  as  ease  and  simplicity  are  concerned, 
there  is  no  great  difference  between  them.   In  the  lateral  operation  there 
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is  very  seldom  any  difficulty  in  entering  tlie  bladder,  though  Surgeons 
have  sometimes  been  foiled  in  this;  but  Surgeons  of  the  greatest  sliill 
have  also  had  great  difficulty  in  entering  the  bladder  in  the  median 
operation.  The  bladder  tends  to  be  pushed  upwards  and  backwards 
before  the  finger,  especially  in  boys,  in  whom  the  prostate  is  not  de- 
veloped ;  and,  unless  the  neck  of  the  bladder  be  well  opened,  there 
appears  to  be  great  danger  of  tearing  across  the  membranous  part  of 
the  urethra,  and  of  pushing  forward  the  separated  bladder.  In  boys, 
the  parts  are  so  very  small  and  undeveloped,  and  the  space  to,  work  in 
is  so  very  narrow,  that  an  ordinary  finger  can  only  with  great  difficulty 
be  got  through  the  neck  of  the  bladder  unless  this  have  been  freely 
incised.  But,  by  doiiig  this,  we  depart  entirely  from  the  guiding  prin- 
ciple laid  down  by  the  advocates  of  the  median  operation,  viz.,  dilata- 
tion and  not  incision.  So  far  as  facility  of  entering  the  bladder  is 
concerned,  the  two  operations  are  probably  on  a  par  in  the  adult :  but 
in  the  boy  the  result  of  recent  experience  would  show  that  the  difficul- 
ties in  this  respect  are  far  greater  in  the  median  than  in  the  lateral; 
although  the  latter  operation  even  is  not  exempt  from  difficulty  from 
this  cause. 

2.  Haemorrhage — In  this  respect,  the  median  operation  has  de- 
cidedly the  advantage.  If  the  incision  be  made  in  the  middle  line, 
without  wounding  the  bulb,  although  there  may  be  tolerably  free  bleed- 
ing at  the  time,  yet  there  is  no  vessel  that  can  furnish  dangerous  consecu- 
tive haemorrhage  ;  whilst  in  the  lateral  operation  there  are  the  dangers 
of  arterial  and  of  profuse  venous  haemorrhage,  the  knife  coming  into 
close  relation  with  the  artery  of  the  bulb  and  others  of  some  size.  If 
the  object  were,  therefore,  simply  to  save  blood,  the  median  is  so  far 
better  than  the  lateral.  But,  after  all,  it  must  in  fairness  be  said  that 
the  danger  of  excessive  haemorrhage  in  the  lateral  operation  is  but  very 
small.  With  care,  it  will  rarely  happen  that  the  patient  loses  a  danger- 
ous amount  of  blood. 

3.  Wound,  of  the  Bulb — This  may  occur  in  both,  but  is  more  dif- 
ficult to  avoid,  and  indeed  is  very  likely  to  happen,  in  the  median,  as 
the  bulb  sometimes  so  overlaps  the  membranous  part  of  the  urethra, 
that  it  is  difficult  not  to  cut  it;  whilst  in  the  lateral  operation,  by  cut- 
ting low  down,  and  entering  the  groove  of  the  staff  well  back,  and  from 
below  upwards,  this  may  always  be  avoided.  It  is  true  that  division  of 
the  bulb  in  the  mesial  line  seldom  gives  rise  to  much  haemorrhage;  but 
cases  have  occurred  to  m}-^  knowledge,  though  not  in  my  practice,  in 
which  patients  have  died  from  this  cause  after  the  perineal  section,  the 
blood  regurgitating  into  the  bladder,  and  filling  that  viscus. 

4.  Wound  of  the  Rectum. — This  gut  is  not  in  much  danger  in 
the  lateral  operation,  unless  it  be  distended.  In  the  median,  on  the 
other  hand,  the  rectum  is  in  considerable  danger.  If  this  operation  be 
performed  on  the  dead  body,  it  will  be  found  that  the  back  of  the  bis- 
toury comes  very,  I  may  say  uncomfortably,  close  to  the  finger  in  the 
rectum  ;  and  if  another  finger  be  placed  in  the  wound,  they  will  come 
into  very  close  apposition  just  anterior  to  the  prostate.  In  the  old 
Marian  operation,  the  rectum  used  to  be  very  frequently  cut,  gas  and 
faeces  issuing  from  the  wound. 

5.  Treatment  of  the  Prostate As  to  the  difference  in  this  re- 
spect— L  e.,  dilatation  in  the  median,  section  in  the  lateral  operation — I 
believe  it  to  be  more  imaginary  than  real.  I  think  that  it  is  very  nearly 
the  same  in  both  operations  when  properly  performed.  All  are  agreed 
that  in  the  lateral  operation  but  a  limited  incision  should  be  made  in 
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tlie  prostate  and  neck  of  the  bladder,  tliese  structures  being  merely 
notched,  and  the  opening  being  dilated  with  the  finger,  so  as  to  avoid 
opening  up  the  pelvic  fascia.  The  difference  between  an  incision  that 
opens  the  capsule  of  the  prostate,  and  dilating  this  structure  by  the 
finger,  is  very  great.  The  great  object  in  lateral  lithotom}'  is  not  to 
open  up  the  pelvic  fascia  witli  the  knife;  and  it  is  difficult,  if  not  impos- 
sible, to  tear  this  with  the  finger.  If  we  take  an  aponeurosis  out  of  the 
body,  it  will  be  found  to  be  very  difficult  to  tear;  but  if  touched  ever 
so  lightly  with  the  knife,  it  separates  at  once.  So  in  the  median  opera- 
tion, the  prostate  may  be  dilated  to  a  considerable  extent  without  open- 
ing its  capsule.  I  have  used  the  word  "  dilate;"  but  dilatation  appears 
to  me  to  be  an  erroneous  term.  I  believe  that  the  prostate  is  not  sim- 
ply dilated,  but  partially  lacerated:  that  there  is  an  actual  laceration  of 
the  substance  of  the  prostate,  but  not  extending  into  or  through  its 
capsule.  I  have  often  examined  the  prostate  in  tlie  dead  subject,  after 
it  has  been  subjected  to  this  process  of  "dilatation,"  and  have  always 
found  its  substance  more  or  less  torn.  A  laceration  of  the  substance  of 
the  prostate,  however,  is  of  no  consequence,  and  only  becomes  dangerous 
when  it  amounts  to  rupture  of  the  capsule,  when  it  exposes  the  patient 
to  the  fatal  accident  of  extravasation  of  urine  and  diffuse  inflammation 
of  the  pelvic  fascia.  Now,  in  the  lateral  operation,  in  running  the  knife 
down  the  groove  of  the  staff,  the  Surgeon  may  readily,  unless  care  be 
taken,  and  very  often,  I  believe,  does  actually  and  almost  unavoidabl}'', 
go  beyond  the  limits  of  the  prostate,  and  thus  exposes  the  patient  to  all 
these  dangers.  In  the  median  this  cannot  be  done,  if  the  knife  be  not 
used  after  the  urethra  is  opened,  the  prostate  being  dilated  solely  with 
the  finger.  So  far  as  this  point,  then,  is  concerned,  the  median  may  be 
regarded  as  safer  than  the  lateral  operation,  it  being  impossible  to  open 
up  the  pelvic  fasciae  with  the  finger  in  the  median,  whilst  they  may  be 
opened  by  the  knife  in  the  lateral. 

In  fact,  the  neck  of  the  bladder  and  the  prostatic  portion  of  the 
urethra  are  in  the  median  operation  placed  very  much  in  the  position  of 
the  female  urethra  when  that  is  dilated  for  the  extraction  of  a  calculus; 
being  dilated  to  a  great  extent,  somewhat  lacerated  perhaps,  but  not 
torn  through  so  as  to  admit  urine  into  the  fasciae  of  the  pelvis;  and  in 
that  I  believe  the  great  and  essential  superiority  of  the  median  over 
the  lateral  operation  to  consist. 

6.  Manipulation  of  the  Forceps  and  Extraction  of  the 
Stone. — In  the  adult,  the  main  difficulty  of  lithotomy  does  not  lie  in 
entering  the  bladder,  but  in  the  completion  of  the  operation,  that  for 
wiiich  the  operation  has  been  undertaken — the  removal  of  the  stone. 
And  the  difficulty  and  danger  increase  in  proportion  to  the  size  of  the 
calculus;  the  tissues  between  the  neck  of  the  bladder  and  the  perineal 
integuments  must  either  be  widely  cut  or  extensively  torn  and  bruised 
to  allow  the  passage  of  a  large  stone.  No  amount  of  simple  dilatation 
of  which  these  tissues  are  susceptible  can  make  a  passage  through  them 
that  will  allow  the  extraction  of  a  stone  1|^  or  2  inches  in  diameter; 
such  a  stone  must  either  be  cut  or  torn  out.  Now,  what  space  have  we 
in  the  median  operation  for  the  introduction  of  the  forceps  and  the  ex- 
traction of  a  large  stone  ?  Here,  I  think,  is  the  weak  point  of  the 
jnedian  operation.  In  it  the  incision  is  made,  and  all  the  manipulation 
is  practised,  towards  the  apex  of  the  narrow  triangle  formed  by  the 
rami  of  the  pubic  bones.  The  base  of  this  triangle  is  represented  by  a 
horizontal  line  corresponding  to  the  level  of  the  membranous  portion  of 
the  ui'ethra,  and  consequently  does  not  occupy  the  widest  part  of  the 
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peringeum  ;  it  is  formed  by  the  lower  portion  of  the  deep  fascia,  sup- 
ported and  filled  up  by  the  rectum  and  the  tissues  wliich  are  attached 
to  and  support  the  gut  on  each  side.  Tliese  parts  form  a  rigid  wall  or 
barrier  stretching  across  the  periiipeum,  wliich  cannot  be  depressed,  and 
requires  to  be  divided  latei'ally  into  the  ischio-rectal  fossa  before  a  stone 
of  any  considerable  magnitude  can  be  removed.  It  was  in  consequence 
of  the  extensive  bruising  and  laceration  of  these  structures,  and  the 
difficulty  experienced  in  bringing  the  stone  through  them,  that  the  old 
Marian  operation  fell  into  disuse. 

In  performing  the  median  operation  there  are  three  points,  or  rather 
planes,  of  obstruction,  between  the  surface  and  the  interior  of  the 
bladder.  Tlie  first  is  occasioned  by  the  muscles  of  the  perinseum,  and, 
perhaps,  also  by  the  under  portion  of  the  deep  perineal  fascia.  In  the 
lateral  operation  we  cut  across  tliis  plane,  and  la}^  open  the  ischio-rectal 
fossa,  giving  abundance  of  room  for  the  manipulation  of  tlie  forceps 
and  the  extraction  of  the  stone,  along  the  base  of  tlie  triangle  formed 
hy  the  rami  of  the  iscliiatic  and  pubic  bones.  But  in  the  median  we 
have  to  extract  towards  the  summit  of  this  space,  at  the  apex  of  a 
narrow  triangle,  having  the  muscular  structures  forming  a  tense  bar 
along  its  base,  and  offering  a  material  obstacle  to  the  introduction  of  the 
forceps  and  the  extraction  of  the  stone. 

The  second  obstacle  lies  in  the  prostate  ;  but,  as  it  is  easily  removable 
by  dilatation,  it  cannot  be  considered  a  serious  one. 

The  third,  the  deepest  and  most  important,  is  situated  at  the  neck  of 
the  bladder.  We  find  here  a  narrow  tense  ring  beyond  the  prostate  ; 
and  this  bar  remains  intact  in  spite  of  the  dilatation  and  laceration  to 
which  the  prostate  has  been  subjected.  On  introducing  the  finger,  we 
shall  feel  it  grasped  tightly  by  this  ring.  I  have  found,  by  experiments 
on  the  dead  subject,  this  inner  ring  of  the  neck  of  the  bladder  cannot  be 
expanded  to  a  size  more  than  sufficient  to  extract  a  calculus  of  one  inch 
in  diameter  without  laceration  or  incision:  and  its  laceration  or  rupture 
is  well  known  to  be  one  of  the  most  dangerous  and  fatal  accidents  in 
lithotomj^  It  is  in  consequence  of  the  obstacle  oflfered  by  this,  that  the 
median  operation  is  not  available  for  the  extraction  of  large  calculi.  A 
calculus  two  inches  in  diameter  cannot  be  extracted  by  the  median  ope- 
ration without  the  emplo^'ment  of  great  violence.  But,  though  much 
force  is  usuall}^  required  in  order  to  extract  a  calculus  of  even  moderate 
size  through  this  tense  ring  at  the  neck  of  the  bladder,  it  is  an  undenia- 
ble fact  that  serious  consequences  seldom  follow  the  violence  so  used, 
and  that  a  degree  of  force,  which  would  be  fatal  in  lateral  lithotomj'-, 
may  be  employed  without  danger  in  the  extraction  of  a  calculus  by  the 
median  operation.  In  this  respect  the  extraction  of  a  calculus  by  the 
median  operation  resembles  the  removal  of  one  through  the  dilated  ure- 
thra of  the  female  ;  the  great  point  in  favor  of  the  median  over  the  late- 
ral procedure,  and  the  cause  of  its  comparative  safety,  being  that  the 
pelvic  fasciae  are  not  incised,  nor  otherwise  opened.  But,  it  ma}^  be 
said,  what  is  easier,  when  the  finger  is  in  the  bladder,  than  to  push  a 
probe-pointed  bistoury  along  it,  and  cut  downwards  and  outwards 
through  these  structures  into  the  ischio-rectal  fossa,  if  the  stone  be 
large,  and  thus  get  plenty  of  space  ?  Nothing  could  be  easier  or  more 
simple;  but  what  would  be  the  consequence?  We  at  once  reduce  the 
median  to  the  conditions  of  the  lateral  operation.  A  free  incision  in  the 
neck  of  the  bladder  and  prostate  increases  the  tendency  to  haemorrhage, 
opens  up  the  fascia,  and  exposes  the  patient,  in  fact,  to  all  the  dangers 
of  an  ill-contrived  lateral  operation,  destroying  at  once  and  altogether 
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the  principle  of  the  median  operation — viz.,  dilatation,  and  not  incision; 
and,  if  we  do  not  gain  space  by  incision,  but  attempt  to  extract  a  mode- 
rately large  stone  by  dilatation  of  the  parts,  we  shall  certainly  not  suc- 
ceed, but  our  dilatation  will  end  in  a  laceration,  not  only  of  the  substance 
of  the  prostate,  which  is  sale,  but  of  the  neck  and  perhaps  of  the  base 
of  the  bladder,  which  will  be  fatal.  Urinar}^  fistula  was  common  after 
the  old  Marian  operation.  It  remains  to  be  seen  whether  it  will  be  so 
after  the  modern  median. 

In  conclusion,  tlien,  it  appears  to  me  that  the  median  operation,  when 
performed  in  suitable  cases,  has  the  advantages  over  the  lateral  of  being 
attended  by  less  risk  of  arterial  hfemorrhage,  and  less  danger  of  injury 
to  the  pelvic  fasciae  ;  but,  that  in  consequence  of  the  very  small  size  of 
the  opening  that  can  be  made  in  the  bladder  by  it,  provided  these  ad- 
va.ntages  are  maintained^  it  is  only  applicable  to  stones  of  at  most  a 
medium  size,  and  that  it  cannot  in  all  cases  be  substituted  for  lateral 
lithotomy,  as  the  general  operation  for  stone,  where  lithotrity  is  not 
admissible. 

Indications  for  the  Median  Operation — The  median  operation 
may  with  propriety  be  performed  in  the  following  classes  of  cases.  1. 
In  cases  wliere  foreign  bodies,  such  as  pieces  of  bougie,  of  tobacco-pipe, 
&c.,  are  lodged  in  the  bladder,  the  median  is  preferalile,  the  body  being 
small,  elongated,  and  easily  extracted.  2.  It  may  l)e  employed  to  re- 
move stones  not  exceeding  one  inch  in  their  smallest  diameter.  But 
then,  it  may  be  said,  calculi  of  this  size  can  generally  be  safely  sub- 
jected to  lithotrity.  That  is  true  ;  but,  in  certain  of  these  cases,  lithotrity 
is  not  admissible  ;  so  that  the  median  operation  is  iiidicated  in  cases  of 
small  calculi  in  which  lithotrity  cannot  be  practised  in  consequence  of 
irritability  of  the  bladder,  or  of  the  patient  being  too  weak  to  bear  re- 
peated sittings.  If  a  small  calculus  be  lodged  just  behind  the  pi'ostate, 
in  a  pouch  which  occasionally  forms  at  a  lower  fundus  of  the  bladder, 
we  ma}''  come  down  on  it  at  once  by  the  median  incision.  3.  When 
there  are  numerous  small  calculi,  lithotrity  is  not  desirable,  and  then 
the  median  operation  appears  to  be  preferable.  4.  In  cases  in  which 
lithotrity  has  been  performed,  and  the  patient  is  unable  to  expel  the 
fragments,  we  maj'  perform  the  median  operation,  and  readily  extract 
the  detritus  b}'  the  scoop,  as  it  lies  behind  the  prostate.  5.  In  the  case 
also  of  calculi  which  are  too  large  to  be  successfully  subjected  to  lithot- 
rit}',  but  which,  if  removed  by  the  lateral  operation,  are  attended  by  a 
frightful  rate  of  mortality,  it  seems  to  me  that  the  median  operation 
might  possibly  be  advantageously  combined  with  lithotrity.  The  stone 
having  been  broken  up  at  one  sitting,  the  fragments  might  at  once  be 
extracted  through  a  limited  incision  in  the  mesial  line  of  the  perinaeum. 
6.  In  cases  in  which  the  patient  is  so  anaemic  that  the  loss  of  an  addi- 
tional ounce  or  two  of  blood  might  turn  the  scale  against  him,  median 
is  preferable  to  lateral  lithotomy.  For,  although  it  is  by  no  means 
almost  a  bloodless  operation,  as  is  supposed  by  some,  yet  there  is  less 
haemorrhage  during  the  performance,  or  rather,  perhaps,  less  continuous 
oozing  after  its  completion,  than  in  the  lateral,  and  there  is  certainly 
not  the  danger  of  the  profuse  bleeding  that  is  sometimes  seen  in  that 
operation.  Where  we  have  to  do  with  a  stone  of  large  size,  the  median 
is  not,  in  my  opinion,  safe  ;  such  an  amount  of  traction  must  be  used  as 
will  infallibly  bruise  and  lacerate  the  neck  and  base  of  the  bladder,  and 
expose  the  patient  to  infiltration  of  ui'ine  and  deep  pelvic  inflammation 
— to  all  the  dangers,  in  fact,  of  the  old  Marian  operation  ;  dangers  which 
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were  so  great  that  more  than  half  the  patients  subjected  to  it  perished, 
and  which  caused  it  to  be  abandoned  for  the  lateral. 

I  have  said  nothing  special  about  the  performance  of  the  median  ope- 
ration in  boys.  Under  the  age  of  puberty,  lateral  lithotomy  is  a  very 
successful  operation ;  certainly  the  most  successful  of  all  the  great  ope- 
rations in  surgery.  The  median  can  scarcely  prove  to  be  superior  to  it 
in  this  respect ;  and  unless  it  can  be  shown  to  possess  decided  advan- 
tages over  the  lateral  in  ease  of  execution — and  in  this  particular  respect, 
in  my  opinion,  it  falls  far  short  of  the  lateral — it  does  not  appear  to  me 
to  be  desirable  to  abandon  an  operation  of  proved  safety  for  one  that  is 
still  on  its  trial. 

Bilateral  Lithotomy. — The  bilateral  operation  introduced  by  Du- 
puytren  is  a  modification  of  the  old  median.     In  it  a  curved  transverse 


Fig.  754. — Line  of  Incision  in  Bilateral  Lithotomy  (Dupuytren). 

incision  is  made  across  the  perinseum  half  an  inch  above  the  anus, 
towards  which  its  concavity  looks,  the  horns  of  the  incision  extending 
to  two-thirds  of  the  distance  between  the  anus  and  the  tuber  ischii  on 
each  side  (Fig.  754).     The  dissection  is  carefully   carried   down  to  the 


Fig.  755. — Dnpuytren's  Lithotome  Cache,  Opened. 

central  point  of  the  perinseum,  and  the  membranous  portion  of  the  ure- 
thra is  opened  on  a  grooved  median  staff  previously  introduced  ;  along 
this  the  double  lilhotome  cache  (Fig.  755)  is  passed  with  its  concavity 
turned  upwards.  The  Surgeon,  having  well  as- 
sured himself  that  the  instrument  is  fairly  in  the 
bladder,  turns  it  so  that  its  concavity  looks  down 
towards  the  rectum  ;  the  spring  in  the  handle  is 
then  pressed,  and  the  blades  expand  to  a  proper 
distance  ])reviously  regulated,  and  both  lateral 
lobes  of  the  prostate  divided  to  a  corresponding  extent  downwards  and 
outwards  in  withdrawing  the  instrument  (Fig.  756).  The  extraction  of 
the  stone  is  then  effected  in  the  usual  way.  This  operation  appears  to 
me  not  to  have  received  the  attention  from  Surgeons  in  tliis  country 
that  it  deserves.     By  being  careful  not  to  open   the  intestine,  and  to 


756. — Bilateral  Section 
of  Prostate. 
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Fig.  757. — Line  of  Incision  in  the  Prostate 
in  Bilateral  Lithotomy,  showing  its 
relation  to  the  Bulb  and  the  internal 
Pudic  Artery. 


introduce  the  lithotome  into  the  mem- 
branous portion  of  the  canal,  the  arteries 
of  the  bulb  are  not  endangered,  and  in- 
deed the  transverse  and  superficial  ar- 
teries of  the  perinseum  are  also  above 
and  beyond  the  line  of  incision.  The 
prostate  is  divided  equally  on  both  sides 
in  its  greatest  diameter ;  if  tlie  expansion 
of  the  lithotome  be  carefully  guarded, 
thei'e  is  no  danger  of  going  beyond  the 
limits  of  that  organ,  or  of  wounding  the 
internal  pudic  arteries  (Fig.  757);  and 
the  interior  of  the  bladder  is  reached  by 
the  most  direct  and  tlie  readiest  passage. 
In  withdrawing  the  lithotome,  the  han- 
dle must  be  well  depressed,  and  great 
care  must  be  taken  that  the  instrument 
be  kept  securely  in  the  mesial  line,  so  that  the  section  may  not  be  made 
more  freely  in  one  side  than  the  other. 

The  operation  has  not  been  performed  with  sufficient  frequency  in  this 
country  for  an^r  reliable  statistics  as  to  the  results.  But  Eve  of  Nash- 
ville has  done  it  in  78  cases  of  all  ages,  witli  a  mortality  of  only  8. 

Medio-Bilateral  Operation. — Civiale  has  recommended  a  combina- 
tion of  the  median  and  the  bilateral  operations  of  lithotomy,  by  which 
the  chief  objections  to  both  are  got  rid  of.  This  operation  is  best  suited 
for  the  extraction  of  large  stones  from  the  bladder;  for  those  calculi, 
in  fact,  which  cannot  be  removed  by  tlie  ordinary  median  operation 
without  too  great  an  amount  of  force,  and  consequent  braising  or  lace- 
ration of  the  parts.  It  is  easy  of  execution,  seems  likely 
to  be  attended  by  little  risk  of  haemorrhage,  of  urinary 
extravasation,  or  of  pelvic  inflammation,  and  opens  the 
bladder  at  the  part  which  is  nearest  the  perineal  surface. 

The  operation  may  be  performed  in  the  following  man- 
ner.    The  ])atient  having  been   tied   up,  and  a  deeply 
grooved  rectangular  staff  passed  into  tlie  bladder,  th( 
urethra  is  opened  at  the  membranous  part  with  the  edg( 
of  the  knife  turned  upwards,  as  described  in  the  inediai 
operation  (p.  764) ;  the  double  lithotome  is  then  slid  aloiu 
the  staff  into  the  bladder,  its  concavity  turned  down 
wards,  the  blades  expanded  to  but  a  limited  extent,  and 
the  prostate,  or  the  bilateral  gorget  (Fig.  758),  invented 
by  Dr.  J.  Wood,  of  New  York,  may  be  pushed  along  th( 
staff,  and  the  soft  structures  betvveen  it  and   the  sur 
face  incised  as  it  is  withdrawn.    If  the  stone  be  not  very 
large,  the  incision  may  be  confined  to  one  side  only,  and 
made  with  a  probe-pointed  bistoury.     It  will  be  found 
that  sufficient  space  is  obtained  b}^  the  perpendicular  in- 
cision of  the  skin ;  whilst  the  limited  internal  transverse 
cut  removes  that  tension  and  resistance  of  the  deeper 
structures,  which  in  the  ordinary  median  operation  in- 
terfere seriously  with  the  manipulation  of  the  forceps  and 
the  extraction  of  the  stone  ;  and,  by  the  division  of  both 
sides  of  the  prostate  to  a  limited  extent,  abundance  of 
space  is  obtained.     More  extended  experience  has  shown,  however,  that 
the  advantages  are  rather  theoretical  and  practical,  and  that  its  per- 


Fig.   758.— Wood's 
Bilateral  Gorget. 
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formance  in  this  country  lias  been  attended  l»y  nnsatisfactoiy  results; 
two  of  the  pi'inc'ipal  dangers  being  wound  of  the  rectum,  and  tearing 
througii  the  sphincter. 

Many  other  modifications  of  the  median  and  the  bilateral  operations 
have  been  practised  by  varying  the  direction  of  tlie  external  incision, 
and  by  making  the  internal  one  on  one  or  both  sides  of  the  prostate,  or 
by  notching  the  structure  in  various  directions. 

High  or  Suprapubic  Operation — Although  the  median  and  lateral 
operations  for  lithotomy  are  perhaps  the  safest  for  the  extraction  of 
stones  of  small  or  moderate  size,  yet  there  can  be  no  doubt  that  their 
results  are  extremely  unfavorable  when  the  calculus  exceeds  a  certain 
magnitude  :  and  in  these  circumstances  it  may  be  deemed  expedient  to 
perform  the  "  high  operation"  in  preference  to  them.  It  is  fortunate, 
however,  that  large  calculi  are  comijaratively  rarely  met  with,  and  will 
doubtless  become  more  rare,  as  the  diagnosis  of  stone  can  now  be  made 
at  a  ver}'  earlj'  period  of  the  existence  of  the  calculus,  and  as  the  treat- 
ment is  now  generally  preventive.  Thus,  of  the  703  Norwich  cases,  that 
form  the  basis  of  Crosse's  tables,  and  indeed  of  our  chief  info)"mation  on 
these  points,  529  were  under  1  ounce  in  weight;  119  weighed  from  1  to 
2-  ounces  ;  35  from  2  to  3  ;  11  from  3  to  4;  5  from  4  to  5  ;  and  only  4 
were  above  this  size.  Hence,  if  we  confine  the  high  operation  to  those 
instances  in  which  the  calculus  is  above  such  a  size  as  will  readily  admit 
of  extraction  through  the  perinaenin,  we  shall  seldom  have  occasion  to 
perform  it ;  yet  instances  occasionally'  occur  in  whicli  no  other  method 
of  extracting  the  calculus  presents  itself.  Thus,  by  this  method,  Uytter- 
hoeven  succeeded  in  extracting  a  calculus,  of  which  he  has  kindly  given 
me  a  cast,  which  measured  16^  inches  in  one  circumference,  and  12|^  in 
the  other.  It  was  perfectly  moulded  to  the  shape  of  the  inside  of  the 
bladder,  and  clearly  could  not  have  been  removed  by  any  incisions 
through  the  perinseum,  as  the  outlet  would  have  been  insulHcient  for  its 
extraction.     The  patient  survived  the  operation  eight  days. 

But  not  only  may  the  high  operation  be  required  on  account  of  the 
size  of  the  calculus ;  it  may  be  rendered  necessar}^  by  other  conditions, 
such  as  the  existence  of  so  much  rigidity  about  the  hips  in  consequence 
of  rheumatic  disease,  as  would  prevent  the  proper  exposure  of  the  peri- 
nseum  ;  or  by  that  region  being  the  seat  of  disease  which  would  interfere 
"with  any  operation  being  practised  through  it ;  or  the  pelvic  outlets  may 
be  so  contracted  by  rickets  as  to  prevent  the  possibility  of  the  extraction 
of  a  stone  through  them  b}'  any  of  the  perineal  operations. 

Opey^ation. — The  high  operation  consists  in  making  an  incision  through 
the  abdominal  wall,  above  the  pubes,  and  opening  the  anterior  part  of 
the  bladder  underneath  the  reflexion  of  the  peritoneum  that  passes  up- 
wards from  its  superior  fundus. 

In  performing  this  operation,  it  is  necessary  that  means  should  be 
taken  to  raise  up  the  fundus  of  the  bladder,  so  that  it  may  project 
above  the  pubes,  and  thus  admit  of  being  safely  opened.  With  this 
view  various  contrivances  have  been  invented,  such  as  catheters  con- 
taining sliding  st3-lets,  which  can  be  pushed  through  the  bladder  when 
that  viscus  is  exposed.  These  instruments,  though  ingenious,  are  not 
necessary;  for  the  end  of  an  ordinary  catheter  introduced  through  the 
urethra,  and  made  to  project  above  the  pubes,  will  serve  as  a  sufficient 
guide. 

The  bladder  having  been  slowly  but  fully  injected  with  tepid  water, 
so  tliat  it  may  arise  above  the  pubes,  an   incision,  about  three  inches  in 
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length,  is  to  be  carried  from  the  piibes  directly  upwards  in  the  mesial 
line.  The  pyramidales  are  then  to  be  cut  across  near  tlieir  origin,  the 
liiiea  alba  exposed,  cautiously  opened  near  the  pul)es,  and  divided  up- 
wards some  little  way.  The  peritoneum  must  next  be  pushed  back,  and 
the  dissection  carefnlly  carried  through  the  areolar  tissue  above  the 
bone,  intil  the  instrument  previously  introduced  can  be  felt  through  the 
bladder,  when,  if  it  contain  a  sliding  and  pointed  stylet,  this  may  be 
pushed  througli  the  coats  of  the  bladder;  if  not,  an  incision  must  be 
made  down  upon  it,  and  tlie  aperture  in  the  organ  enlarged  downwards 
towards  the  neck  of  the  bladder  by  means  of  a  probe-pointed  bistoury, 
so  as  to  admit  the  fingers.  The  forceps  must  then  be  introduced,  and 
the  calculus  extracted 

After  the  opei'ation,  there  will  always  be  risk  of  the  occurrence  of 
urinary  infiltration  into  the  areolar  tissue  around  the  margins  of  the 
wound.  Jn  order  to  prevent  this,  the  older  Surgeons  kept  the  bladder 
emptj'  by  making  incisions  through  the  i)erinseum  into  the  membranous 
portion  of  the  urethra  or  neck  of  the  bladder,  thus  complicating  seriouslj- 
the  operation  ;  but  this  accident  may  best  be  prevented  by  introducing 
a  gum  elastic  catheter  into  the  urethra,  and  leaving  it  there  for  a  few 
days  until  consolidation  has  taken  place  and  the  wound  shows  a  dispo- 
sition to  close,  pressure  being  at  the  same  time  kept  up  on  the  lips  of 
the  incision. 

Another  cause  of  danger  in  this  operation  is  wounding  the  perito- 
neum, which  may  occur  in  consequence  of  tiie  contracted  state  of  the 
bladder  causing  it  to  lie  low  in  the  pelvis,  and  thus  preventing  the  proper 
introduction  of  the  instruments  to  carry  it  up  above  the  pubes. 

Dulles  finds  that  the  suprapubic  is  far  less  favorable  than  the  lateral 
in  its  results  for  calculi  below  5j.  in  weight.  For  those  between  sj.  and 
.^ij.,  there  is  little  difference,  whilst  for  calculi  above  ^ij.,  it  is  far  more 
favorable.  He  states  that,  of  a  gross  total  of  465  cases  of  the  supra- 
pubic operation,  in  both  sexes  there  had  been  135  deaths,  or  a  mortality 
of  1  in  3*44  ;  the  mortality  being  about  1  in  3  in  males,  against  1  in  82 
in  females.  This  high  rate  of  mortality  may  to  a  certain  extent  be  ac- 
counted for  by  the  fact  that  the  patients  subjected  to  suprai)ubic  lithot- 
omy wei'e  on  an  average  one-third  older,  and  the  stones  four  and  a 
half  times  heavier,  than  in  the  cases  subjected  to  the  lateral  oi)eration. 
Dulles  gives  a  table  of  43  cases  operated  on  b}'  American  Surgeons, 
of  which  14  died,  or  as  nearly  as  possible  1  in  3.  This  agrees  with  the 
statistics  previously  published  by  Humphry,  who  collected  104  cases  in 
which  this  operation  had  been  performed ;  of  these  31  proved  fatal,  chiefly 
from  peritonitis  and  urinary  infiltration — the  mortality  amounted  conse- 
quently to  1  in  3^;  and  Souberbielle,  one  of  the  greatest  modern  advo- 
cates of  this  operation,  lost  1  patient  in  3.  The  general  result,  therefore, 
is  not  very  satisfactory^;  though,  as  in  many  instances  the  operation  was 
performed  in  cases  in  which  the  lateral  method  was  not  applicable  on 
account  of  the  size  of  the  stone,  we  cannot  with  justice  compare  the  two 
procedures  in  regard  to  the  mortality  attending  them. 
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CHAPTER    LXIX. 

URINARY  CALCULUS  (contimted). 

LITHOTRITY. 

The  operation  of  Lithotrity,  by  which  the  stone  is  crushed  in  tlie 
bladder  and  the  pulverised  fraoments  are  expelled  or  extracted  through 
the  urethra,  is  of  modern  and  indeed  of  very  recent  invention  ;  for,  not- 
withstanding that  various  rude  and  incomplete  attempts  may  at  differ- 
ent times  have  been  made  with  this  view,  it  was  not  until  about  the  year 
1818  or  1820  that  the  subject  began  to  attract  serious  attention  :  and  to 
the  French  Surgeons  is  undoubtedly  due  the  great  merit  of  having  not 
only  introduced  but  perfected  this  operation.  About  this  time  Civiale, 
followed  by  Amussat,  Leroy,  and  others,  began  constructing  instruments, 
which,  though  very  imperfect,  yet  were  sufficient  to  break  down  a  cal- 
culus in  the  bladder.  This  was  publicly  done  by  Civiale  in  1822.  From 
this  period  the  system  made  rapid  progress;  and  the  successive  improve- 
ments made  by  the  Surgeons  wiiose  names  have  just  been  mentioned, 
together  with  the  ingenious  mechanical  adaptations  introduced  by  Wiess, 
Heurteloup,  Costello,  and  Cliarriere,  enabled  Surgeons  to  attack  the 
stone  with  certainty  and  effect.  It  is  pi'incipally  due  to  the  labors  of 
Civiale  in  France,  and  of  Brodie  and  Wiess  in  this  country,  that  the 
system  has  been  brought  to  its  present  state  of  perfection ;  whilst  the 
practice  of  lithotrity  has  been  largely  adopted  and  urged  upon  the  Pro- 
fession by  Sir  W.  Fergusson,  Coulson,  Sir  H.  Thompson,  and  many 
other  Surgeons.  To  Sir  Henry  Thompson  more  especially,  the  Profes- 
sion is  indebted  for  having  laid  down  with  precision  those  rules  by  which 
the  operation  may  be  performed  with  as  much  simplicity  as  safety. 

For  the  safe  and  proper  performance  of  this  operation,  the  Surgeon 
must  not  only  be  acquainted  with  the  general  principles  on  which  it  is 
undertaken,  but  he  must  be  thoroughly  conversant  with  the  more  minute 
details  in  the  construction  and  the  manipulation  of  the  instrument  em- 
ployed, as  well  as  with  the  state  of  ever}"  part  of  the  urinary  organs.  It 
is  impossible  for  any  Surgeon  who  wishes  to  practise  lithotrity  success- 
fully, to  devote  too  much  time  and  attention  to  these  points  of  detail. 

Instruments. — The  instruments  required  for  lithotrity  are  the  fol- 
lowing. 

An  ordinary  t^ound  with  a  short  beak  is  required  to  examine  the  con- 
dition of  the  bladder.     The  steel  sound  should  be  hollow,  so  that  the 


Fig.  759.— Lithometer  Sound  for  measuring  Stone.     It  is  hollow,  so  that  the  bladder  can  be  emptied 

and  injected  through  it. 

bladder  may,  if  necessary,  lie  injected  through  it  after  or  during  sound- 
ing, without  the  necessity  of  changing  the  instrument  (Fig.  759).     This 
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will  be  found  of  much  service  in  the  later  stages  of  the  oi)eratiou  for 
detecting  small  fragments. 

A  bi'aas  syringe,  with  rings,  ami  iiaving  a  large  piston  rod,  so  that  It 
may  work  easily,  should  be  at  hand,  and  admit  of  adaptation  to  tlie  hol- 
low sound. 

The  Surgeon  should  also  be  provided  with  silver'  catheters  of  three 
different  kinds:  one  with  large  lateral  eyes,  another  with  a  large  eye  in 
the  convexity,  and  a  third  with  a  large  e^ye  in  the  concavit}^  near  the 
point  (Figs.  773,  774,  775);  all  having  an  elastic  gum  bougie  fitted  to 
the  interior,  instead  of  a  stylet,  to  clear  out  the  fragments  (Fig.  776). 
These  sliould  also  fit  to  the  syringe. 

The  instrument  for  breaking  the  stone  consists  of  a  lithotrite,  as 
represented  in  the  annexed  cuts  (Figs.  760,  765,  766);  or  a  similar  in- 
strument worked  by  a  rack  and  pinion  is  employed  by  Fergusson.  The 
lithotrite  must  be  made  of  well-tempered  steel;  and  sliould  be  tested 
by  being  made  to  crush  a  piece  of  sandstone  grit,  of  about  the  size  of  a 
walnut.  It  should  be  of  as  full  a  size  as  the  urethra  will  readily  admit; 
it  must  have  the  male  blade  well  serrated,  and  the  female  or  under  blade 
open  at  the  beak,  with  an  oval  aperture,  through  which  the  detritus  of 
the  crushed  stone  is  forced,  and  thus  any  entanglement  of  it  between  the 
blades  is  prevented  (Fig.  760). 


Fiff.  760. — Wiess's  Thumb-screw  Lithotrite  for  breaking  tlie  Stone. 


The  object  of  this  open-bladed  litliotrite  is  to  break  the  larger  and 
harder  stones  into  pieces  ;  but  it  is  not  intended  to  pulverise  smaller 
calculi  and  fragments. 

The  lithotrite  should  be  cut  out  of  a  bar  of  solid  steel,  and  not,  as  is 
the  case  with  some  instruments,  made  of  a  plate  of  this  metal,  turned 
up  at  the  edges  ;  as  such  an  one  pos- 


Fiff.  761. 


sesses  too  little  strength  to  be  used 
with  safety  on  large  and  hard  calculi. 
Those  cut  out  of  a  bar  of  metal  liave 
an  external  blade,  having  a  grooved 
shape,  as  in  Fig.  764.  In  this,  the 
male  or  external  branch,  cut  to  fit 
accurately  (Fig.  763),  slides  smooth- 
ly, the  whole  instrument  possessing 
an  amount  of  strength  and  power 
that  no  calculus  can  resist.  The 
bent-up  instrument  is  composed  of 
an  outer  tube  of  metal,  as  repre- 
sented in  its  transverse  section  (Fig. 
762),  in  which  the  internal  blade  fits 
less  accurately  (Fig.  761),  and  which 

possesses  less  strength,  especially  at  the  elbow,  than  the  lithotrite  cut 
out  of  the  solid.  The  scoop  may,  however,  be  constructed  of  bent  metal 
without  danorer. 


Fig.  762. 

Sections  of  Lithotrites, 


Fig.  764. 
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Civiale's  litliotrite,  snch  as  is  repvesentecl  in  Fig.  Y65,  has  a  most  in- 
genious double  action,  enabling  tlie  Surgeon  to  work  it  either  by  the 
hand  or  by  a  screw.  In  this  instrument,  there  is  no  fenestra  in  the 
female  blade.     It  is  of  two  kinds.     In  one,  the  male  blade  is  much  nar- 


Fig.  76o. — Civale's  Lithotrite  for  Crushing  Fragments. 

rower  than  the  female  ;  in  the  other,  it  is  nearly  as  broad.  The  first 
kind  is  useful  in  crushing  through  moderate-sized  stones;  the  second 
kind,  with  the  broad  male  blade,  is  used  in  completely  crushing  up  and 
removing  the  detritus  of  small  calculi,  and  the  large  fragments  into 
which  a  stone  has  been  broken  by  the  open-bladed  lithotrite. 

Weiss    and    Thompson's   lithotrite    (Pig.    106)    somewhat   resembles 
Civiale's  in  its  action,  but  is  more  handy.     It  is  made  with  a  fenestrated 


766. — Weiss  and  Thompson's  Improved  Lithotiite. 


female  blade  for  breaking  the  stone,  or  with  a  scoop  for  crushing  frag- 
ments. 

Preparation  of  the  Patient. — Before  proceeding  to  the  operation 
of  lithotrity,  it  is  necessary  tiiat  the  patient's  eonslitution  should  be 
carefully  attended  to;  the  bow^els  should  be  freely  opened,  and  the  con- 
dition of  the  digestive  organs  regulated,  and,  more  especially,  all  local 
irritability  about  the  urinary  organs  should  be  subdued  by  ordinary 
medical  treatment.  This  is  even  of  much  greater  importance  in  lithot- 
rity than  in  lithotomy.  In  lithotrity,  we  must  always  expect  that  any 
existing  irritation  or  inflammation  of  the  bladder  will  be  increased  by 
the  necessary  introduction  of  instruments,  and  by  tlie  presence  of  sharp 
fragments  of  calculus  in  the  bladder,  and  their  passage  along  the  ure- 
thra; but  in  lithotomy  all  source  of  irritation  is  at  once  removed  by  the 
extraction  of  the  stone.  The  condition  of  the  urinary  organs  must  be 
very  carefully  examined  :  and,  if  these  be  diseased,  it  will  probably  be 
requisite  to  abandon  the  operation. 

In  a  subsequent  part  of  this  Chapter,  when  we  come  to  the  comparison 
of  lithotomy  and  lithotrity,  we  shall  examine  the  conditions  which  either 
indicate  or  negative  the  performance  of  the  latter  operation.  At 
present,  we  will  suppose  a  case  in  which  the  Surgeon  may  have  recourse 
to  lithotrity  with  every  prospect  of  readily  and  permanently  freeing  the 
patient  of  his  calculus;  one  in  which  the  calculus  is  of  moderate  size, 
single,  and  not  too  hard  ;  the  urinary  organs  healthy,  and  not  over 
sensitive;  and  the  patient  an  adult,  but  not  too  aged.  In  performing 
the  operation  in  such  a  case,  but  little  preparatory  treatment  is  re- 
quired ;  though  it  is  well  to  keep  the  patient  quiet  for  a  few  days,  and 
to  regulate  his  bowels  before  anything  is  done.  Should  the  patient's 
health  not  be  in  a  satisfactory  state,  or  should  his  urinary  organs  be 
irritable,  he  must  be  treated  on  ordinary  medical  principles  until  his 
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health  be  sufficiently  restored  for  the  Surgeon  safely  to  undertake  an 
operation.  Should  the  patient  be  nervous  about  the  use  of  instruments, 
or  should  the  urethra  be  irritable,  a  large  sound  may  be  passed  every 
second  day,  so  as  to  accustom  the  patient  and  the  parts  to  the  use  and 
contact  of  instruments. 

Use  of  Anesthetics. — Much  difference  of  opinion  exists  as  to  the 
advisabilit}^  of  employing  chloroform  in  lithotrity.  It  has  been  objected 
to  its  use  that  the  sensations  of  the  patient  are  an  useful  guide  to  the 
Surgeon  in  his  manipulations;  and  that,  if  these  be  annihilated  by  anaes- 
thetics, injnrj^  may  be  done  by  the  lithotrite  nipping  or  otherwise  bruis- 
ing the  mucous  membrane.  But  this  objection  is  not  tenable.  It  is  the 
sensations  of  the  Surgeon,  and  not  those  of  the  patient,  that  constitute 
a  valuable  guide;  although  in  the  majority  of  cases  lithotrity,  when 
properly  performed,  is  almost  a  painless  procedure.  Yet  cases  not  nn- 
frequently  occur  in  which  tiie  patient  can  with  difficulty  support  the 
necessary  manipulations,  and  in  which,  either  from  nervousness  or  from 
irritability  of  the  bladder,  he  ejects  his  urine  on  the  introduction  of  the 
lithotrite,  or  even  does  not  allow  his  bladder  to  be  duly  distended  by 
injection.  In  such  cases  chloroform  is  of  inestimable  service  ;  and  many 
patients  when  anaesthetised  can  be  safely  subjected  to  lithotrity,  who 
could  not  suffer  the  operation  under  other  circumstances. 

Operation. — The  operation  of  lithotrity  may  be  divided  into  three 
stages:  1.  The  Introduction  of  the  Instrument.  2.  The  Search  for 
and  Seizure  of  the  Stone.     3.  The  Crusliing  of  the  Stone. 

1.  Introduction  of  the  Lithotrite. ^Lithotrity  may  most  conve- 
niently be  performed  with  the  patient  lying  on  his  back  either  upon  a 
hard  mattress,  or  on  a  couch  or  table.  If  the  patient  be  very  stout,  or 
the  prostate  enlarged,  the 
pelvis  may  be  raised  by  a 
hard  pillow,  so  as  to  allow 
the  stone  to  roll  up  on 
the  posterior  surlace  of  the 
bladder.  The  Surgeon, 
standing  on  the  right  side 
of  the  patient,  carefullj'  in- 
troduces the. hollow  sound, 
or  catheter,  and  draws  off 
the  urine ;  he  then  slowly 
and  very  cautiously  in- 
jects the  bladder,  b}"  means  / 
of  the  brass  syringe,  with  / 
from  four  to  six  ounces  of  ; 
tepid    water.     The    use  of     ' 

di'awing  off  the  urine  is  to     '_ 

make  sure  of  the  bladdei 

holding  the  proper  quan- 
tity of  fluid  when  it  is  aftei- 
wards  injected  ;  and  the 
object  in  injecting  it,  is 
to  distend  it  with  fluid  to 
such  an  extent  as  to  prevent  the  mucous  membrane  from  being  seized 
in  the  grasp  of  the  lithotrite,  or  injured  by  the  splintering  of  the  stone. 
The  instrument  is  then  withdrawn,  after  the  situation  of  the  stone  has 
been  detected  by  it,  and  the  lithotrite  is  intro(iuced.  Should  the  patient 
be  able  to  hold  enough  urine  to  protect   his   bladder  from  the  action  of 
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the  litliotrite  or  the  fragments,  the  injection  maybe  dispensed  with,  and 
the  litliotrite  may  at  once  be  used.  As  this  is  straight,  with  a  sharp 
ell)ow  near  the  beak,  some  little  skill  is  required  in  passing  it.  In  doing 
this  the  Surgeon  must  keep  liis  eye  upon  the  short  curved  beak  of  the 
instrument,  the  direction  and  position  of  whicli  must  be  constantly  ob- 
served or  ratlier  judged  of;  and  especial  care  must  be  taken,  in  carrying 
it  under  the  ])ubes,  not  to  injure  the  urethra  by  pusliing  the  beak  of  the 
lithotrite  forwards  too  suddenly,  instead  of  winding  it,  as  it  were,  under 
the  arch  of  that  bone.  The  instrument  sliould  first  be  introduced  nearly 
parallel  to  the  abdomen,  the  penis  being  held  between  the  left  fore  and 
middle  fingers,  and  drawn  over  it.  As  the  lithotrite  passes  down,  it 
must  be  gradually  raised  to  the  perpendicular  position  ;  and  as  its  curve 
passes  under  the  pubes,  the  handle  should  be  depressed  between  the 
thighs  (Fig.  t6Y).  The  direction  of  the  curve  is  the  thing  to  bear  in 
mind  ;  and  the  position  of  the  handle  must  be  varied  in  accordance  with 
the  course  wli.ich  this  takes.  The  lithotrite  should  be  well  greased  with 
olive  oil,  so  that  the  branch  and  screw  may  work  smoothly.  Lard  or 
ointment  should  not  be  used  for  this  purpose,  as  it  is  apt  to  clog,  and  to 
entangle  gritty  bits  of  calculus. 

2.  Seizure  of  the  Stone. — The  next  point  is  to  seize  the  stone, 
which  will  generally  be  fovmd  in  the  situation  where  its  presence  was 
detected  during  the  sounding  of  the  bladder.  If  large,  the  stone  will 
probably  lie  low,  near  the  neck  of  the  bladder ;  if  small,  it  is  most  fre- 
quently met  with  at  the  right  side,  or  at  the  inferior  fundus.  Should  it 
be  situated  in  a  depression  in  this  region,  it  may  most  i*eadily  be  seized 
by  introducing  a  finger  in  the  rectum,  and  raising  up  the  lower  part  of 
the  bladder ;  or,  better  still,  by  raising  the  pelvis  on  a  hard  pillow,  and 
so  causing  the  stone  to  roll  up  on  the  posterior  surface.  Brodie  strongly 
advises  that  the  lithotrite  should  never  be  used  as  a  sound  to  ascertain 
the  position  of  tlie  stone;  if  this  be  done,  the  patient  sufl:ers  pain,  the 


Fig.  768. — Brodie's  Method  of  Seizing  the  Stone. 


bladder  is  irritated,  the  urine  is  expelled,  and  the  stone  not  readily  seized. 
In  seizing  the  calculus,  a  good  deal  of  tact  is  required.  There  are  two 
ways  of  seizing  the  stone.  Brodie  recommends  that  it  should  be  done 
by  pushing  the  female  blade  of  the  lithotrite  against  the  inferior  fundus 
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of  the  bladder,  pressing  gently  down  with  it  so  as  to  make  a  conical 
depression  in  this  situation,  and  then  inclining  the  beak  towards  the 
stone,  drawing  back  the  male  blade  with  the  thumb  (Fig.  768);  with  a 
slight  shake  or  jerk,  the  Surgeon  tiien  tries  to  get  the  calculus  between 
the  blades,  at  the  same  time  that  the  male  branch  is  being  pushed  for- 
wards to  seize  it.  In  this  manoeuvre  the  female  blade  should  be  moved 
as  little  as  possible,  but  the  stone  must  be  seized  by  pressing  the  thumb 
upon  the  half-circle  of  steel  fixed  on  the  male  branch.  In  this  way  the 
stone  may  often  be  seized  at  the  first  attempt,  but  in  other  cases  it  is  not 
grasped  until  after  several  efforts  have  been  made  to  fix  it;  the  calculus, 
especially  if  round,  slipping  away  from  between  the  blades  of  the  in- 
strument, and  being  mei'ely  scraped  by  them.  Civiale  adopted  another 
procedure  (Fig.  769).     In  passing  the  litliotrite,  he  felt  where  the  stone 


Fig.  769. — Civiale's  Method  of  Seizing  the  Stone  behind  the  Prostate. 


lay,  he  then  very  gently  turned  the  beak  of  the  instrument  towards  the 
opposite  side  of  the  bladder,  opened  the  blades,  and  then,  turning  them 
over  towards  the  stone,  seized  it  between  the  open  blades.  In  these 
manoeuvres,  all  rough  handling  must  be  most  carefully  avoided,  and  tlie 
instrument  should  be  turned  about  as  little  as  possible,  it  is  far  safm- 
to  desist  in  the  operation,  if  there  be  any  difficulty  in  seizing  the  stone, 
than  to  persevere  in  repeated  and  fruitless  attempts,  by  which  the  blad- 
der may  be  severely  injured  and  inflamed.  Rather  than  do  this,  the 
])atient  should  be  allowed  to  get  up  and  move  about  for  a  few  minutes, 
when  the  position  of  the  stone  may  be  so  far  altered  that  it  will  admit 
of  being  seized. 

3.    Breaking  the  Stone When  the  stone  has  been  seized,  it  is 

gently  raised  in  the  grasp  of  the  litliotrite,  so  as  to  be  placed  about  the 
middle  of  the  bladder,  and  it  is  then  crushed.  The  important  step  of 
the  operation,  like  all  the  others,  requires  to  be  delil)erately  and  care- 
fully done  (Fig.  110).  If  Civiale's  improved  lithotrite  be  used,  the 
stone,  if  small,  may  often  readily  be  crushed  1  y  the  pressure  of  the  hand 
alone  without  the  action  of  the  screw  (Fig.  771).  If  the  ordinary 
lithotrite  be  employed,  the  breaking  should  not  be  effected  by  suddenly 
and  forcibly  screwing  up  the  instrument,  but  the  screw  should  be 
gradually  worked  by  a  series  of  short  and  sharp  turns,  so  as  to  consti- 
tute almost  percussive  movements  (Fig.  712).  In  this  way  the  calculus 
is  generally  made  to  crumble  down,  rather  than  to  fly  asunder;  and,  as 


780 


URINARY    CALCULUS. 


it  jnelds,  tlie  screw  must  be  worked  tightly  lioine.  The  blades  of  the 
instrument  may  then  be  opened  again,  a  fragment  of  the  broken  calculus 
seized  and  crushed  in  the  same  way  as  before;  and  thus  the  disintegra- 
tion of  the  stone  is  in  a  great  measure  effected  and  sometimes  completed 


^-^^^ 


Fig.  771. — Position  of  Hand  in  using  Civiale's  Lithotrite. 


Fig.  770.— Position  of  Litho 
trite  in  Crushing  the  Stone. 


Fig.  772. — Position  of  Hands  in  using  Thumb-screw  Lithotvite. 

at  one  sitting.  It  is  of  the  gi'eatest  moment, 
however,  that  too  much  time  be  not  consumed 
at  one  sitting.  Nothing  is  more  dangerous  than 
the  long-continued  contact  of  instruments  witli 
the  interior  of  the  bladder;  in  this  way  great 
irritability,  or  an  atonic  condition  of  this  organ, 
terminating  in  low  cystitis  and  pysemia,  is  apt 
tf)  be  produced,  and  death  may  thus  result.  The 
shorter  the  sittings,  the  more  likely  will  the  case 
be  to  do  well.  The  first  sitting  should  not  ex- 
ceed four  minutes,  and  the  subsequent  ones  be  as  short  as  possible. 
In  the  repetition  of  the  sittings,  the  Surgeon  must  be  guided  b}^  the 
effect  produced  on  the  stone  and  on  the  bladder.  The  calculus  may  be 
entirely  destroyed  in  one  sitting,  but  most  commonh^  fi-om  tiiree  to  fiv'^e 
or  six  are  required;  these  should,  if  possible,  be  conducted  at  intervals 
of  three  or  four  days,  though  this  must  depend  upon  the  amount  of 
irritation  induced  by  them. 

At  the  first  sitting,  it  is  sufficient  to  break  up  the  stone;  the  frag- 
ments being  left  to  be  dealt  witii  subsequently.  This  sitting  is  by  far 
the  most  important  of  all;  it  sliould  riot  occupy  more  than  about  a  very 
few  minutes.  After  the  stone  has  been  broken  up,  the  patient  should 
be  made  to  lie  in  bed  on  his  back  for  al>out  twenty-four  hours,  be  kept 
warm,  and  be  plentifull}:'  supplied  with  diluents.  He  should  pass  water 
in  an  urinal,  and  not  be  allowed  to  stand  up  or  to  lean  forward,  lest  the 
fragments  fall  against  or  become  fixed  in  the  neck  of  the  bladder,  where 
they  may  produce  great  irritation  and  distress.  Much  of  the  success  of 
lithotrity  will  depend  upon  the  gentleness  with  which  the  proceedings 
are  conducted  during  the  first  sitting,  and  the  care  with  which  the 
patient  is  managed  for  a  day  or  two  subsequentl3\ 

Before  withdrawing  the  lithotrite,  the  Surgeon  must  be  careful  to  see, 
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by  the  scale  on  the  handle,  tliat  the  male  blade  is  well  home.  If  this  be 
not  the  case,  and  the  instrument  lie  enlarged  by  any  fragments  or  de- 
tritus being  entangled  between  the  blades,  laceration  of  the  neck  of  the 
bladder  or  urethra  might  occur  in  attempting  to  withdraw  it. 

After  the  stone  has  been  broken,  little  detritus  will  usually  escape 
during  the  first  twentj'-four  hours  ;  but  after  this  it  is  expelled,  in  some 
cases  in  considerable  quantit}',  each 
time  the  urine  is  passed  In  others, 
it  does  not  escape  so  readily  ;  and 
then  the  Surgeon  requires  to  intro- 
duce Civiale's  instrument  (Fig.  *7C)5), 
by  which  he  can  seize  the  smaller 
fragments,  crush  them,  and,  screw- 
ing the  instrument  home,  extract 
the  beak  filled  with  detritus.  In 
using  this  instrument,  however,  cai-e 
must  be  taken  not  to  get  hold  of  too 
large  a  fragment ;  for  in  breaking 
this  up,  whether  by  the  hand  or 
screw,  the  beak  maybe  clogged  with 
the  detritus  in  such  a  way  that  it 
does  not  readily  close,  and  then 
there  may  be  considerable  diflSculty 
in  withdrawing  it.  Should  this  ac- 
cident occur,  the  scoop  may  be  emp- 
tied by  passing  its  beak  back  into 
the  bladder,  tapping  sharply  upon 
the  instrument,  and  moving  the 
male  branch  to  and  fro.  In  crush- 
ing fragments  behind  the  prostate, 

Civiale  turned  the  concave  part  of  the  beak  downwards,  and  seized  the 
fragment  in  this  position  (Fig.  769).  In  doing  this,  however,  great  care 
must  be  taken  not  to  nip  the  mucous  membrane  of  the  bladder. 

There  is  a  difference  in  ihe  practice  of  Surgeons  with  respect  to 
washing  out  the  bladder.  Thompson  very  usually  does  not  do  so; 
other  Surgeons  wasli  out  the  bladder  after  each  sitting,  except  the  first, 
with  tepid  water.  Tiie  most  convenient  instrument  for  this  purpose  is 
a  full-sized  silver  catheter,  nearly  straight,  and  having  a  large  eye  in  its 
concavity  (Fig.  774).  This  acts  as  a  scoop,  and  will  bring  away  large 
quantities  of  fragments  that  will  not  readily  escape  through  a  catheter 
with  lateral  e^'es,  or  that  has  an  opening  at  its  convexity.  For  bring- 
ing away  the  finer  detritus,  when  mixed  with  mucus,  a  double  current 
catheter  is  useful.  In  using  the  latter  instrument,  the  point  of  which 
should  be  directed  towards  the  inferior  fundus,  a  considerable  quantity 
of  water  may  sometimes  witli  advantage  be  pumped  through  the  bladder 
b}^  adapting  a  flute-valve  syringe  or  elastic  bottle  to  it. 

Clover  has  invented  a  most  ingenious  and  sim|)]e  instrument  (Fig. 
776),  for  washing  out  the  bladder.  It  is  especially  useful  in  the  latter 
stages  of  the  operation,  and  more  particularlj-  in  clearing  the  organ  of 
the  last  fragment. 

The  intervals  between  the  sittings  will  vary  accorfling  to  the  effect 
produced.  If  all  go  well,  the  second  sitting  may  usually  take  place 
about  five  or  six  days  after  the  first,  and  they  maj'  tiien  be  repeated  at 
intervals  of  from  three  to  four  days;  each  sitting  should  be  short — not 
exceeding  five  to  eight  minutes.     When  the  Suroeon  believes  tiiat  the 
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Fig.  773.— Eyes  at  Extremity. 
Fig.  774. — Eye  in  Concavity. 
Fig.  775. — Eye  in  Convexity. 
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bladder  has  been  emptied  of  all  fragments  and  detritus,  a.  filial  explora- 
tion must  be  made.  This  last  act  of  the  operation  is  necessarily  one  of 
the  greatest  importance,  as  on  the  precision  with  which  it  is  conducted 
depends  in  a  great  degree  the  future  immunity  of  the  patient  from  a  re- 
currence of  the  disease  ;  any  fragment,  however  minute,  that  is  left  behind 
necessarily  constituting  the  nucleus  of  a  further  calculus. 


Fig.  776.— Clover's  Lithotritic  Injection-Apparatus.  1.  Elastic  Stylet  for  Lithotrity  Catheter.  2,3, 
4,  5.  Lithotrity  Catheters  with  large  eyes  at  end  or  in  different  sides,  to  be  used  with  or  without  the 
Inj  ection-Apparatus. 

The  exploration  is  best  conducted  b}^  means  of  a  small  lithotrite,  the 
bladder  containing  but  a  moderate  quantity  of  urine.  The  whole  of  the 
interior,  but  especiallj^  the  part  behind  the  prostate,  should  be  carefully 
explored;  and  if  any  fragment  be  found  it  must  be  crushed,  and  the 
detritus  extracted.  Civiale  employed  the  "trilobe,"  allowing  the  urine 
slowly  to  trickle  out  through  the  shaft  of  the  instrument,  at  the  time 
when  he  drew  and  closed  the  blades  over  the  floor  of  the  bladder,  by 
])ushing  the  tubular  shank  over  them.  As  a  measure  of  additional  safety, 
the  exploration  should  be  repeated  after  the  lapse  of  a  week  or  two,  and 
the  bladder  be  well  washed  out  after  each  procedure. 

During  the  whole  of  the  treatment,  it  is  necessary  to  adopt  means  to 
allay  irritation.  With  this  view  the  patient  should  "be  kept  in  bed,  or  on 
a  couch  ;  a  moderate  diet  only  should  be  allowed,  plenty  of  demulcent 
drinks  given,  such  as  barley-water,  soda-water,  or  milk;  and  opiates  or 
henbane,  if  necessary,  should  be  administered. 
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The  amount  of  irritation  of  the  bladder  developed  after  lithotrity  will 
vary  greatly  in  different  cases.  In  some,  where  the  stone,  when  unbroken, 
has  excited  much  pain  and  irritabilit}'- of  the  organ,  the  sufferings  are  at 
once  lessened  by  its  being  broken  up.  It  is  difficult  to  account  for  this, 
except  on  the  supposition  that  the  fragments,  being  spread  over  a  wider 
surface  than  the  unbroken  calculus,  press  less  directly  on  any  one  part, 
and  so  produce  less  local  irritation.  More  frequently,  however,  the 
crushed  stone  produces  much  greater  irritation  than  the  unbroken  one. 
In  this  respect,  however,  much  will  depend  upon  the  care  that  is  taken 
after  the  operation.  If  the  patient  be  kept  lying  on  his  back,  if  diluents 
be  freely  given,  and  opiate  and  belladonna  rectal  injections  used,  the 
irritation  from  this  source  will  be  materially  lessened.  But  if  the  patient 
be  allowed  to  walk  about,  and  to  pass  urine  standing  up  or  leaning  for- 
wards, some  of  the  fragments  may  be  driven  into  the  neck  of  the  bladder, 
or  even  the  deeper  part  of  the  urethra,  producing  there  the  most  intense 
and  painful  strangurj^  When  this  unfortunate  accident  occurs,  the 
patient  will  pass  urine  every  half-hour  or  oftener,  squeezing  out  a  few 
drops,  writhing,  and  perhaps  screaming  with  the  agony  he  suffers,  as  the 
vesical  neck  contracts  on  the  rugged  fragments ;  his  pulse  will  become 
quick,  his  skin  hot  and  perspiring,  his  tongue  dry,  the  urine  scanty', 
high-colored,  and  perhaps  more  irritating;  and  unless  relief  be  speedily 
given,  nervous  exhaustion  will  set  in,  and  death  ensue.  In  such  im- 
favorable  circumstances  no  time  is  to  be  lost.  The  patient  should  be 
anffisthetised,  the  bladder  injected  with  weak  belladonna  solution,  the 
lithotrity-scoop  introduced,  the  fragments  broken  up  as  completely  as 
possible,  and  detritus  taken  away  or  washed  out.  No  other  means  than 
this, or  lithotomy,  will  save  the  patient;  and  notiiing  is  more  remarkable 
than  to  witness  the  immense  relief  that  the  patient  derives  when  the 
large  angular  fragments  are  broken  up  into  detritus. 

Accidents  in  Lithotrity. — In  considering  tiie  accidents  in  lithotrity, 
I  put  out  of  consideration  those  that  may  arise  from  the  Surgeon  acting 
carelessl^r,  or  with  improper  force,  and  thus  occasioning  laceration  of 
the  urethra,  or  injury  to  the  coats  of  the  bladder;  so  also  accidents  oc- 
curring from  the  bending  or  breaking  of  the  instruments  will  scarcely 
happen,  if  these  have  been  properly  tested  on  a  piece  of  sandstone  grit 
before  being  employed  in  the  bladder. 

Impaction  of  Angular  Fragments  of  Stone  in  the  Urethra. 
— This  is  a  most  dangerous  and  painful  accident,  and  not  only  occa- 
sions great  local  irritation,  ending  perhaps  in  cystitis  or  abscess,  but 
may  give  rise  to  severe  rigors  and  nervous  prostration.  It  most  com- 
monly arises  either  from  the  Surgeon  attempting  to  do  too  much  at  the 
first  sitting,  or  from  the  patient  moving  about  too  much,  or  straining  to 
pass  urine  after  the  stone  has  been  broken.  The  fragments  are  espe- 
cially apt  to  lodge  in  the  prostatic  urethra,  or  about  the  bulb,  and  there 
give  rise  to  a  very  great  degree  of  irritation,  and  even  of  fatal  mischief, 
producing  great  constitutional  disturbance  of  an  irritative  and  asthenic 
type.  When  the  pieces  are  impacted  low  down  in  tlie  urethra,  it  is  ab- 
solutely necessary  to  remove  them  from  the  canal  as  speedily  as  possible, 
lest  the  constitutional  disturbance  occasioned  by  them  prove  fatal  to  the 
patient.  This  may  be  done  in  various  ways.  Most  frequentl}',  they 
may  be  pushed  back  into  the  bladder,  by  passing  a  large  catheter  care- 
fully down  to  them.  The  most  convenient  instrument  for  this  purpose 
is  one  that  is  open  ended,  so  that  the  fragment  may  be  received  in  the 
aperture  at  tlie  end  of  the  instrument,  and  so  pushed  on  before  it. 
Through  such  a  catheter  as  this  a  stream  of  water  may  be  injected,  and 


784 


URINARY    CALCULUS. 


the  fi-agment  thus  forced  back.  Shotihl  these  manoeuvres  fail,  it  has 
been  proposed  to  crush  the  fragments  in  the  uvctlira  with  a  small  litlio- 
trite   (Fig.  777);   but  this  plan   is  somewhat   hazardous,  as   it  is   vei'3' 


Fig.  777.— Urethral  Lithotrite. 

difficult  to  avoid  pinching  up  the  mucous  membrane  of  the  canal  with 
the  bits  of  stone.  The  safest  practice  seems  to  be,  either  to  extract 
them  through  the  urethral  orifice,  or  to  cut  them  out  through  the  peri- 
njeum.  Extraction  through  the  urethral  orifice  may  be  effected  by  the 
forceps  (Figs.  778,  779),  or  by  Civiale's  instrument  (Fig.  257,  Vol.  I.). 


Fig. ,778. — Urethral  Forceps. 


Should  these  means  fail,  or  should  the  fragment  be  very  deeply  seated, 
as  in  the  memhrauous  portion  of  the  urethra,  and  the  local  and  con- 
stitutional irritation  produced  by  it  be  so  gi'eat  as  to  threaten  abscess 
or  a  fatal  termination,  the  better  plan  would  be  to  maiie  an  incision 


pig_  779.— Urethral  Forceps,  with  Alligator-jaw  action.     The  smaller  figure  presents  the 
Jaw  of  Forceps  opened. 

directly  down  upon  it,  and  to  remove  it  througli  the  i)eriiijenm  by  a 
median  operation  of  lithotomy.  If  such  an  o[)eratioii  as  this  be  re- 
quired, the  Surgeon  might  possibly  feel  disposed  to  extend  the  incision 
a  little,  and  emi)ty  the  bladder  of  any  remaiuing  detritus  by  means  of  a 
scoop. 

The  Chronic  Enlargement  of  the  Prostate  of  old  people  com- 
plicates seriously  the  operatiou  of  litiiotrity,  not  only  in  rendering  the 
introduction  of  instruments  move  difficult,  but  in  offering  an  obstacle  to 
tlie  expulsion  of  the  fragments.  Enlarged  prostate  cannot,  however,  be 
considered  to  be  by  any  means  an  insuperaljle  bar  to  lithotrity  ;  as, 
after  the  stone  has  been  crushed,  the  bladder  uiay  be  emptied  by  means 
of  the  scoop,  by  Clover's  apparatus,  or  by  Sir  P.  Crampton's  device, 
which  consists  in  exhausting  the  air  from  a  properly  constructed  bottle, 
fitted  with  a  stop-cock,  and  then  attaching  this  to  a  catheter  previously 
introduced,  and  opening  the  stop-cock,  when  the  pressure  of  the  atuios- 


ATONY    OF    THE    BLADDER.  785 

phere  drives  the  contents  of  the  bladder,  urine  and  grit,  into  the  ex- 
hausted bottle.  As  a  general  rule,  it  is  not  desirable  to  turn  the  blades 
of  the  lithotrite  downwards,  lest  the  floor  of  the  bladder  be  injured. 
But  in  some  cases  in  which  a  small  stone  is  lodged,  or  fragments  have 
fallen  into  a  pouch  behind  the  prostate,  or  in  which  the  prostate  is  en- 
larged so  as  to  form  a  bar  which  rises  above  the  floor  of  the  bladder,  it 
will  be  impossible  to  seize  the  calculus  or  the  fragment,  unless  this 
manoeuvre  be  adopted.  In  doing  tliis,  risk  of  injury  vvill  be  materially 
lessened,  if  not  altogether  removed,  by  somewhat  depressing  the  handle 
of  tlie  lithotrite,  and  thus  preventing  all  downward  pressure  of  the 
blades,  which  are  gently  opened  and  closed  over  the  base  of  the  liladder. 

Dangers  in-  Lithotrity. — The  principal  dangers  in  lithotrit}'  arise 
from  tiie  state  of  the  bladder  and  kidneys.  They  consist  in  tiie  induc- 
tion of  Cystitis  of  a  low  form,  Atony  of  the  Bladder,  of  Renal  Irritation, 
or  in  the  occurrence  of  P^jemia,  with  much  constitutional  disturbance 
of  a  low  type. 

Cystitis  may  occur  in  consequence  of  the  increased  irritation  to  which 
the  bladder  is  subjected.  It  sometimes  occurs  during  the  earlier  period 
of  the  operation,  in  consequence  of  the  irritation  of  the  bladder  by  large 
and  angular  fragments,  and  subsides  at  once  when  these  are  crushed  up 
and  pnlverised.  Should  it  continue,  it  speedily  assumes  a  low  form,  and 
is  apt  to  prove  fatal  by  the  induction  of  acute  secondary  inflammation 
of  tlie  kidneys  or  septicaemia;  even  if  it  do  not  do  so,  its  continuance  is 
an  insuperable  obstacle  to  the  further  crushing  of  the  stone ;  and  in 
cases  of  this  kind  the  best  course  that  could  be  pursued  will  be,  after 
getting  the  patient  into  as  favorable  a  state  as  possible,  to  remove  the 
fragments  b}-  lithotomy. 

Atony  of  the  Bladder  is  one  of  the  most  dangerous  conditions  that 
can  occur  in  lithotrity.  This  state  of  things  happens  usually  in  old 
people,  in  whom  the  urinary  organs  may  appear  to  be  in  a  peculiarly 
quiet  and  favorable  condition  before  the  operation,  the  patient  being 
able  to  hold  his  urine  for  six  or  eight  hours,  and  to  bear  the  injection  of 
ten  or  twelve  ounces  of  fluid.  In  these  circumstances,  the  Surgeon 
should  be  upon  his  guard  ;  for  the  danger  of  this  condition  is,  that  the 
bladder  does  not  possess  sufficient  contractile  power  to  expel  the  frag- 
ments. These  consequently  accumulate  in  the  lower  fundus,  and  irri- 
tate the  mucous  membrane,  and  thus  the  foundation  may  be  laid  for  fatal 
cystitis,  which  in  these  cases  alwa\'s  assumes  a  typhoid  type. 

Tlie  atony  of  the  bladtler  appears  to  arise  partly  from  that  natural  want 
of  expulsive  power,  which  is  not  unfrequent  in  old  people,  and  partly 
from  a  kind  of  paralysis  of  the  organ,  induced  by  the  contact  of  the 
instruments,  especially  after  long  sittings,  and  by  the  pressure  of  the 
fragments,  l)y  wliich  the  bladder  is,  as  it  were,  overpowered.  Such  pa- 
tients usually  die  with  severe  constitutional  depression,  and  with  suppu- 
rative inflammation  of  the  kidney. 

When  atony  of  the  bladder-  has  come  on,  it  is  essential  that  the  Sur- 
geon should  rid  the  patient  of  tlie  fragments  which  he  is  unable  to  expel. 
Tins  may  sometimes  be  done  bj''  means  of  the  scoop,  assisted  by  wash- 
ing out  the  bladder  through  the  large-eyed  catlieter;  but  the  safer  plan 
would  probably  be,  to  get  the  patient  into  as  good  a  condition  as  possi- 
ble, and  then  cut  him.  This  I  once  did  in  an  interesting  case  under  my 
care  at  the  Hospital ;  the  patient,  an  old  man,  had  been  lithotrised  by  a 
Surgeon  out  of  doors  a  few  weeks  before  admission,  but  no  fragments 
had  passed ;  on  sounding  him,  I  found  a  moderate-sized  calculus,  with 
what  appeared  to  be  a  large  mass  of  soft  concretion,  of  the  nature  of 
VOL.  II. — 50 
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which  I  was  not  aware  until  after  its  removal;  the  patient  having  con- 
cealed the  fact  of  his  having  been  litliotrised.  On  cutting  him  in  the 
usual  way,  I  removed  a  lithic  acid  'calculus  about  as  large  as  a  pigeon's 
egg,  and  a  handful  of  fragments  of  another  calculus  of  the  same  compo- 
sition, which  had  been  crusted  over  and  matted  together  b}'  phosphatic 
deposit.  The  patient  made  a  ver3'  good  recovery.  In  sucli  cases  I 
should,  in  future,  perform  the  median  operation,  and  clear  out  the  blad- 
der with  a  scoop. 

Disease  of  the  Kidneys  is  in  Lithotrity  as  in  all  other  operations 
on  the  urinary  organs,  tlie  most  common  cause  of  danger  and  of  death. 
The  various  forms  of  fatal  kidney-disease  have  been  so  fully  described 
in  Cliapter  LXVII.  that  I  must  refer  the  reader  to  it. 

Constitutional  Disturbance Yery  considerable   constitutional 

disturbance  occasionally  follows  lithotrit}^  Tlie  patient  is  seized  with 
severe  and  long-continued  rigors,  followed  by  profuse  sweating,  lasting 
for  man}'  hours.  These  serious  s3'mploms  are  most  apt  to  come  on  after 
the  first  sitting,  and  are  analogous  to  those  nervous  phenomena  that  are 
apt  to  follow  upon  the  introduction  of  instruments  in  strictures,  &c. 
They  may  pass  off,  leaving  merely  a  temporary'  debility;  or  a  typhoid 
state  may  set  in  ;  the  pulse  becoming  quick,  feeble,  and  intermitting,  the 
skin  hot  and  dry,  and  tlie  tongue  brown.  This  condition  is  apt  to  prove 
fatal,  either  directly,  or  b}^  intercurrent  visceral  mischief;  it  appears  to 
arise  in  many  cases  from  causes  independent  of  the  operation,  or  that 
are  called  into  activity'  by  the  shock  and  slight  constitutional  disturb- 
ance induced  by  it.  Tiiis  is  more  especially  apt  to  happen  when  there 
is  latent  disease  of  the  kidneys.  Indeed,  tliere  is  no  condition  of  sj'stem 
that  is  more  dircctl}'  antagonistic  to  the  success  of  lithotrity  than 
chronic  disease  of  tiie  kidneys.  When  this  occurs  to  any  considerable 
extent,  with  or  without  much  albumen  in  the  urine,  casts  of  tubes  and 
blood,  the  increased  irritation  induced  by  the  operation  will  almost  to  a 
certainty  prove  fatal.  In  other  instances,  again,  the  fatal  result  is  more 
directly  dependent  on  the  irritation  induced  by  the  operation  leading  to 
the  formation  of  abscess  in  the  neighborhood  of  the  prostate,  or  around 
the  neck  of  the  bladder  ;  and  in  other  instances,  again,  on  the  super- 
vention of  unhealthy  suppuration  in  some  of  the  sacculi  that  are  occa- 
sionally met  with  in  this  organ.  From  whatever  cause  arising,  this  con- 
flition  is  usually  eventually  fatal  by  the  supervention  of  suppuration  of 
the  kidneys  or  septicsemia,  and  is  undoubtedly  often  predisposed  to  by 
the  previous  existence  of  chronic  renal  disease. 

The  Treatment  of  this  state  of  things  should  consist  in  the  free  ad- 
ministration of  stimulants — brandy,  ammonia,  and  ether — followed  by  a 
full  dose  of  opiate,  and  abundant  warm  diluents  Especial  care  must  be 
taken  not  to  repeat  the  sitting  for  at  least  a  week  or  ten  days  after  the 
rigors  have  passed  olf. 

Perineal  Lithotrity. — After  a  stone  has  been  broken  up  in  the  ordi- 
nary operation  of  lithotrity,  it  occasionally  happens  that  the  fragments 
become  a  source  of  so  much  irritation  that  the  crushing  operation  has 
to  be  abandoned,  and  lithotomy  is  required,  in  order  to  relieve  the  pa- 
tient. Again,  during  the  operation  of  lithotomy,  the  operator  may  meet 
with  so  large  a  stone,  that  he  cannot  extract  it  with  safety,  and  he  then 
breaks  it  up  in  order  to  remove  it  in  a  fragmentar}'^  manner,  or  the  stone 
may  be  so  soft  that  it  crumbles  under  the  pressure  of  the  forceps.  These 
circumstances,  familiar  to  all  lithotomists,  have  led  various  Surgeons  to 
recommend,  as  a  formal  operation,  the  breaking  up  of  calculi  before  ex- 
traction, in  order  that  the  removal  of  the  broken  stone  might  be  effected 


PERINEAL    LITHOTRTTY. 


787 


through  a  smaller  incision  than  would  be  required  for  its  extraction  if 
entire.  Without  going  l)ack  to  tiie  records  of  ancient  or  even  mediaeval 
surgerj'  for  illustrations  of  this  operation,  it  suffices  to  say  that  in 
modern  times  such  a  procedure  has  been  advocated  by  many  distin- 
guished Surgeons,  more  especiall}'  by  Malgaigne,  under  the  term  of 
"  Lithotriptic  Lithotom}^" 

Dolbeau  has  reduced  to  a  formal  operation,  which  he  has  described  as 
^'■Permeal  Lithotrity^^''  tliose  procedures  which  were  formerly  undertaken 
■without  any  very  definite  rules. 

The  operation  itself  is  extremely  simple.  It  consists  of  four  stages: 
1.  The  making  of  an  incision  in  the  median  line  into  the  membranous 
portion  of  the  uretiira  on  a  grooved  stafli";  2.  the  slow  and  gradual  dila- 
tation of  the  neck  of  the  bladder  by  means  of  a  six-bladed  "  dilator ;" 


Fig.  780. — Perineal  Lithoti-ity.     Introduction  of  Dilator  (Dolbeau). 


3.  the  introduction  through  the  dilated  neck  of  the  bladder  of  the  "  litho- 
clast,"  a  powerful  forceps  for  seizing  and  breaking  up  the  stone  ;  and 
tlie  extraction  of  the  fragments  and  pulverised  stone  by  means  of  small 
forceps  and  the  scoop. 

M.  Dolbeau  gives  ver^^  minute  directions  for  the  proper  performance 
of  the  various  stages  of  the  operation.  They  resolve  themselves  into 
the  simple  rules  of  a  moderate  external  incision,  ver3'  slow  and  methodi- 
cal dilatation  of  the  prostatic  urethra  and  vesical  neck,  and  complete 
"•fragmentation"  of  the  calculus. 

From  our  knowledge  of  what  happens  when  a  stone  is  accidentall}' 
broken  by  the  crush  of  the  forceps  during  an  ordinary  lithotomy  opera- 
tion, we  should  not  entertain  very  sanguine  views  of  the  results  of  the 
same  procedure  when  purposely  performed.     The  delay  in  extracting 
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the  broken  fragments  is  great — the  bladfler  emptied  of  its  urine  con- 
tracts upon  and  is  irritated  by  Ihem,  and  the  uncertainty  and  diflTiculty 
of  clearing  away  all  fragments  l»y  means  of  forceps,  scoop,  and  injec- 
tions, are  verj'  considerable.  The  accident  is  one  tliat  is  justly  dreaded 
and  guarded  against  as  far  as  possil)le  by  tlie  practical  lithotomist. 

BesuU.-i. — The  results  of  perineal  lithotrity  do  not  eitiier  appear  hith- 
erto to  have  been  very  brilliant  or  even  satisfactory.  In  thirt}'  oi)era- 
tions  there  were  five  deaths,  which,  considering  that  at  least  four  of  the 
patients  were  under  twenty  years  of  age,  is  fully  as  high  as,  if  not  higher, 
than  what  occurs  in  lateral  lithotoni}-,  and  far  exceeds  that  resulting 
from  lithotrity. 

Applicahility. — When  we  compare  perineal  lithotrity  with  ordinary 
lithotrity,  or  lithotomy,  wliether  lateral  or  median,  it  presents  positive 
disadvantages  in  man}'  cases,  no  advantage  in  otliers,  and  appears  only 
to  be  applicable  to  a  fevv  exceptional  instances. 

In  cases  of  small  or  medium-sized  calculi,  the  results  of  ordinary 
lithotrit}'  are  infinitely  more  satisf'actor}' ;  and  no  object  can  be  gained 
by  complicating  this  operation  with  an  incision  into  the  urethra. 

For  ordinary  calculi,  too  large  for  lithotrity,  tlie  lateral  and  median 
operations  offer  fully  as  successful  if  not  more  successful  results  than 
those  wiiich  have  been  obtained  by  perineal  lithotrity;  and  very  few 
Surgeons  would,  when  once  they  had  seized  the  stone,  trouble  them- 
selves to  break  it  up  before  extracting  it,  or  subject  their  patient  to  the 
delay  in  the  operation  that  always  occurs,  even  when  the  stone  is  acci- 
dentally broken  after  seizure — a  delay  occasioned  by  the  prolonged 
manipulations  which  then  become  necessary,  and  which  are  not  without 
their  own  special  dangers. 

The  only  cases,  indeed,  in  which  I  can  conceive  perineal  lithotrity  to 
be  adopted  by  a  Surgeon,  are  those  in  wliich  he  has  to  do  with  a  very 
large  soft  phosphatic  calculus.  As  such  a  stone  almost  inevitably 
crumbles  down  when  seized  before  extraction,  it  might  possibly  be  as 
well  to  convert  into  a  step  of  a  regular  operation  that  occurrence  which 
would  otherwise  happen  as  an  accident  in  ordinary  lithotom}'. 

Should  it  become  necessary,  alter  ordinary  lithotrity,  to  cut  a  patient 
for  the  speedy  extraction  of  the  fragments,  Dolbeau's  method  of  dilating 
the  neck  of  tlie  bladder,  and  his  small  forceps,  might  be  found  useful. 

COMPARISON  BETWEEN  LITHOTOMY  AND  LITHOTRITY. 

Lithotomy  and  lithotrity  diflfer  so  entirely  from  one  another  in  prin- 
ciple and  detail,  that  it  is  useless  to  attempt  to  establish  a  comparison 
between  the  different  steps  of  these  two  operations.  It  is,  however,  a 
question  of  the  very  first  importance  and  interest  to  ascertain  by  which 
operation  a  patient  can  most  safely  have  a  calculus  removed  from  his 
bladder.  In  determining  this  point,  it  is  not  only  necessary  to  make  a 
comparison  between  the  general  results  of  cases  that  have  been  sub- 
jected to  the  two  procedures,  but  more  especially  to  ascertain  tiiose  cir- 
cumstances that  influence  the  result  of  each  operation  in  particular  cases 
— to  determine,  in  fact,  in  what  cases  lithotomy,  and  in  what  lithotrity, 
holds  out  the  best  prospect  to  the  patient  It  is,  I  think,  in  the  highest 
degree  unpractical  to  enter  into  a  discussion  as  to  whicli  should  be  the 
general  method  of  treatment  in  cases  of  stone.  That  Surgeon  shows  his 
practical  skill  the  best,  who  knows  best  which  operation  is  the  one  most 
appropriate  to  tlie  particular  case  before  him,  and  who  knows  best  how 
to  apply  the  operation  that  he  selects  to  the  case  to  wliich  it  is  applica- 
ble.    Both  operations   have  been  reduced  to  great  simplicity  and  cer- 
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tainty  ;  but  neither  slioukl  be  excliisivel.y  practised.  It  is  undoubtedly 
the  duty  of  the  Surgeon  to  make  himself  familiar  with  the  practice  of 
both,  and  to  adopt  that  one  which  promises  best  in  the  particular  in- 
stance with  which  he  has  to  do.  In  all  cases  in  which  it  is  practicable, 
and  in  all  cases  even  in  which  the  chances  of  the  two  operations  are 
evenly  balanced,  lithotrity  should  as  a  matter  of  humanity  lie  preferred 
to  lithotomy.  Probably  about  four-fifths  of  all  cases  of  stone  occurring 
in  the  adult  are  proper  for  lithotrit.y,  and  the  proportion  would  be  much 
greater  if  the  patients  applied  earlier  for  relief,  or  if,  instead  of  being 
subjected  to  medical  treatment,  they  Avere  at  once  put  under  proper 
Surgical  care,  and  the  stone  detected. 

Statistics. — The  statistics  cannot  represent  the  true  state  of  the 
question  so  far  as  a  general  comparison  between  the  operati(jns  is  con- 
cerned. For  it  must  be  borne  in  mind  that  tho.«e  cases  that  are  lithotrised 
have  invariably  been  picked;  whilst  lithotomj'  has  been  performed  on 
almost  all  patients  indiscriminate!}'  as  they  have  presented  themselves. 
For  lithotrity  to  be  successfully  done,  it  is  necessary  that  the  stone  be 
of  moderate  size,  and  that  the  urinary  organs  be  in  a  healthy  state  and 
free  from  irritation:  and  this  is  the  state  in  which  most  of  the  cases 
liave  been,  in  which  crushing  has  been  done.  In  lithotomy  cases,  on  the 
other  hand,  the  Surgeon  has  had  to  contend  with  all  the  difficulties  of 
large  or  multiple  calculi,  diseased  bladders,  and  bad  constitutions. 
Hence,  in  comparing  the  statistics  of  the  results  of  lithotrity  with  those 
of  lithotomy,  we  compare  the  statistics  of  the  results  of  operations  per- 
formed under  the  most  favorable  circumstances  on  a  series  of  selected 
cases,  with  those  of  cases  taken  indiscriminatel}'  and  often  presenting 
most  unfavorable  conditions. 

Another  cause  of  uncertainty  with  regard  to  the  statistics  of  lithotritj^ 
has  been  this ;  that  up  to  a  recent  period  those  which  we  possessed  were 
chiefly  from  a  professed  lithotritist,  Civiale,  the  accuracy  of  which  had 
been  denied  in  a  very  decided  and  emphatic  manner  by  man}'  of  the 
leading  Surgeons  in  Paris,  who  had  inquired  fully  into  the  matter;  and 
the  conclusions  from  vvliich  must  necessarily  be  received  with  much  hesi- 
tation in  this  countr}',  where  it  is  difficult  to  arrive  at  the  real  truth  of 
the  statements  advanced  on  either  side. 

If  we  compare  Civiale's  statistics  of  lithotrity  with  those  of  lithotomy,, 
as  practised  by  the  most  skilful  Surgeons,  Cheselden,  Liston,  and  the 
Norwich  operators,  we  should  at  once  decide  in  favor  of  the  crushing 
method;  for  Civiale  states  that  out  of  591  operations  he  had  but  14 
deaths,  or  1  in  42*2;  whilst,  as  we  have  seen,  the  most  skilful  lithoto- 
mists  in  this  country,  where  the  results  of  the  cutting  operation  have 
been  far  more  successful  than  elsewhere,  can  only  boast  of  such  a  rate 
of  mortality  as  1  in  7*9,  or  at  most  in  10.  But  though  the  success  is 
thus  stated  by  Civiale  to  have  been  great  in  his  own  cases,  the  accuracy 
of  this  statement  has  been  denied  by  other  French  Surgeons,  and  it  is 
certainly  very  different  from  what  has  occurred  elsewhere.  Thus  of  162 
cases  operated  upon  by  lithotrity  by  various  Surgeons  in  Paris,  Civiale 
states  that  death  resulted  in  38,  and  a  cure  in  100  instances;  the  lesults 
of  the  remaining  cases  being  unknown,  or  the  cures  incomplete.  In  this 
country  it  is  impossible  to  say,  even  approximately,  what  the  average 
mortality  after  lithotrity  has  been  ;  but  I  believe  there  is  a  very  general 
feeling  that,  in  many  of  the  London  hospitals  in  which  it  has  been  per- 
formed, lithotrity  has  not  been  a  very  successful  operation.  The  same 
remark  appears  to  hold  good  with  regard  to  the  Parisian  hospitals ; 
Malgaigue  estimates  the  mortality  from  lithotrit}'  in  these  institutions 
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at  1  in  4,  while  he  calculates  that  of  private  cases  as  1  in  8.  This  differ- 
ence between  the  results  of  this  operation  in  hospital  and  in  private 
practice  can  easily  he  accounted  for  by  the  difference  in  the  constitu- 
tions of  the  patients,  and  by  their  applying  for  relief  in  private  in  a 
less  advanced  form  of  the  disease  than  in  hospital  practice.  We  find 
that  the  same  holds  good  with  regard  to  the  results  of  lithotomy.  Thus, 
Coulson  states  that  Dudley  lost  only  1  in  36  of  the  prwale  patients  that 
he  cut;  Mettauer,  1  in  36^;  Martineau,  1  in  42;  and  Mott,  1  in  50. 
ThL'se  results  are  fully  as  favorable  as  Civiale's  statistics  of  lithotrity, 
and  show  the  influence  which  the  constitution  of  the  patient,  and  a  pro- 
per selection  of  cases,  may  exercise  upon  the  results  of  the  cutting 
operation.  The  only  statistics  of  lithotrity  that  we  at  present  possess 
are  those  given  by  Brodie,  Fergusson,  Keith,  and  Thompson  as  the  re- 
sult of  their  practice.  Brodie's  cases  were  almost  entirely  private  ones  ; 
and  many  occurred  early,  before  the  art  was  perfected,  hence  they  are 
scarcely  fairly  applicable  to  the  present  day.  He  states  that,  out  of 
115  cases  of  lithotrity — not  all,  however,  on  different  individuals,  the 
operation  having  been  repeated  more  than  once  on  several  of  the  patients 
■ — he  lost  9.  Of  these,  death  was  directly  attributable  to  the  operation 
in  5  instances;  and  in  the  remaining  4,  it  was  dependent  on  organic 
disease,  brought  into  activity  by  the  shock  of  the  operation.  Fergus- 
son  lost  12  out  of  109  cases,  and  Keith  7  out  of  129.  Thompson's  sta- 
tistics show  b3'  far  the  most  favorable  results  that  have  yet  been  ob- 
tained. He  operated  in  184  consecutive  cases,  of  which  only  3  were 
under  30  years  old,  the  mean  age  being  61,  the  oldest  83,  and  in  46  cases 
70  and  upwards.  The  recoveries,  excluding  every  kind  of  casualty, 
amounted  to  93  per  cent.  No  case  was  left  unfinished  ;  in  no  case  was 
lithotomy  required  ;  and  in  13  cases  only  was  a  second  operation  de- 
manded. 

Lithotrity,  as  has  already'  been  stated,  cannot  be  applied  to  all  cases 
of  stone;  in  most  that  are  unsuited  to  this  operation,  lithotomy  may  be 
done  with  success.  In  some  cases,  however,  no  operation  can  be  prac- 
tised, in  consequence  of  serious  disease  of  the  genitals,  bladder,  or 
kidneys,  or  of  some  visceral  mischief  that  would  necessarily  interfere 
with  the  performance  of  an3'  capital  operation.  The  necessity  of  select- 
ing cases  of  lithotrity  is  well  instanced  by  a  statement  that  Civiale  has 
given  with  reference  to  this  point.  This  dexterous  lithotritist  con- 
sidered that,  of  838  calculous  patients  who  applied  to  him  during  a 
series  of  tvventy  years,  onlj-  548  were  fit  cases  for  lithotrity,  and  290,  or 
more  than  one-third,  were  not  operated  on  by  this  method  ;  of  the  last 
322  cases  included  in  this  list,  241  were  lithotrised,  1  in  3"6  being  con- 
sidered unfit  for  that  operation.  Of  the  91  cases  not  crushed,  28  were  cut, 
and  in  8  others  lithotrity  and  lithotomy  were  combined.  Of  these  30 
cases  subjected  to  lithotomy,  Civiale  lost  18,  or  exactl}'  one-half.  These 
figures  show  that  lithotrity  cannot  be  considered  the  only  operation  for 
stone ;  but  must,  even  in  the  hands  of  the  most  dexterous  and  success- 
ful practitioners,  be  in  many  instances  replaced  by  the  cutting  operation. 
Selection  OF  Operation  :  Lithotomy  or  Lithotrity. — The  circum- 
stances that  must  chiefly  determine  the  Surgeon  in  the  selection  of  the 
particular  operation  to  be  performed  are — 1,  The  Age  of  the  Patient;  2, 
the  Size  and  Character  of  the  Stone ;  and  3,  the  Condition  of  the  Urinary 
Organs. 

1.  Age — The  age  of  a  patient  is  an  important  element.  As  a  general 
rule,  it  may  be  stated  that  at  the  middle  and  advanced  periods  of  life 
lithotrity  is  most  successful ;  while,  in  early  ages  lithotomy  is  the  pre- 
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ferable  operation.  In  children  under  the  age  of  puberty,  the  genito- 
urinary organs  are  undeveloped;  tlie  urethra  is  small,  and  the  bladder 
narrow.  These  conditions  not  only  necessitate  the  employment  of  in- 
struments speciall^'^  constructed  of  reduced  size,  and  render  great  care 
in  their  manipulation  requisite,  but  the  narrowness  of  the  urethra  is 
especially  apt  to  render  the  expulsion  of  the  fragments  of  tiie  crushed 
stone  extremely  difficult,  and  to  favor  their  impaction.  If,  in  addition 
to  this,  we  bear  in  mind  the  great  sensitiveness  of  the  bladder  in  young 
children,  and  their  restlessness  under  the  repeated  sittings  which  may 
be  necessary,  it  can  easily  be  understood  that  lithotrity  is  neither  an, 
eas}'  nor  a  safe  operation  in  them  ;  unless  the  calculus  be  so  small — not 
larger  than  a  cherry-stone — that  it  can  be  crushed  and  brought  away  at 
one  sitting.  Lithotomy,  on  the  other  hand,  is  so  successful  an  operation 
in  children,  that  the  Surgeon  would  gain  nothing  by  substituting  lithot- 
rity for  it.  Thus,  of  35  children  under  10,  operated  on  by  Cheselden, 
only  1  died;  and  of  58  children  cut  for  stone  at  St.  Thomas's,  but  1  case 
proved  fatal ;  and  the  average  mortality  of  lithotomy  cases  in  children 
is  not  more  than  about  1  in  14.  Guersant,  at  the  Children's  Hospital  in 
Paris,  has  performed  lithotrity  in  children  40  times — 35of  tiie  cases  being 
in  boys  :  of  these,  7  died,  and  3  at  least  of  the  others  required  to  be  after- 
wards subjected  to  lithotom3^  Of  the  deaths,  4  were  caused  liy  croup 
and  scarlatina,  and  3  were  attributable  to  the  operation.  These  results 
are  anything  but  satisfactory  when  compared  with  those  of  lithotomy 
in  children  in  this  countr}-,  or  even  in  Guersant's  ovvn  practice;  for,  of 
100  that  he  cut,  14  died.  I  think  that  the  best  and  most  experienced 
Surgeons  are  agreed  in  this,  that,  although  lithotrity  is  practicable  on 
boys,  yet  lithotomy,  being  much  safer  and  far  speedier,  should  be  pre- 
ferred to  lithotrity  in  all  patients  under  puberty,  and  in  most  under 
twenty  years  of  age. 

At  very  advanced  periods  of  life,  the  irritable  state  of  the  urinary 
organs,  the  tendency  to  the  supervention  of  low  cystitis,  and  the  enlarged 
state  of  the  prostate,  are  often  such  as  to  prevent  the  performance  of 
lithotrity  with  any  prospect  of  success.  At  the  same  time,  the  success 
of  lithotrity  in  old  age  has  been  very  great  in  the  hands  of  some  Sur- 
geons. Thus,  Segalas  states  that,  of  14  octogenarians  whom  he  lithot- 
rised,  he  did  not  lose  one ;  and  of  27  septuagenarians,  but  two.  Lithot- 
omy, on  the  other  hand,  is  very  fatal  in  aged  persons. 

It  is  at  the  middle  period  of  life,  or  in  persons  who,  though  advanced 
in  years,  preserve  their  powers  unimpaired,  that  lithotrity  is  most 
generally  applicable  and  is  most  successful. 

2.  Size  and  Character  of  the  Stone. — With  regard  to  the  size  of 
the  stone.  Surgeons  generally  recognise  the  fact  that  a  small  stone  is 
more  favorable  to  lithotrity  than  a  large  one.  All  calculi  below  one 
inch  in  diameter  may  be  crushed,  provided  other  circumstances  are 
favorable.  In  regard  to  larger  calculi,  it  is,  as  a  general  rule,  not  well 
to  attenii)t  to  crush  a  stone  that  is  above  one  inch  and  a  half  in  diameter; 
much,  however,  will  depend  on  the  composition  and  density  of  the  cal- 
culus. The  objections  to  lithotrity  in  any  given  case  are,  not  that  a 
large  stone  cannot  be  broken,  because  in  most  cases  this  can  be  done; 
but  that  the  fragments  may  be  so  large,  angular,  and  sharp,  as  to  require 
separate  crushing  to  enable  them  to  pass  ;  that  their  quantity  would  be 
so  great  that  the  bladder  would  in  all  probability  not  be  able  to  expel 
them ;  or  that  their  presence,  and  the  necessary  operations  for  their  dis- 
integration and  removal,  would  produce  a  dangerous  amount  of  irrita- 
tion.    This  is  especially  applicable  to  lithic  acid  concretions,  giving  a 
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clear  and  ringing  sound,  the  fragments  of  which  do  not  disintegrate, 
but  split  up  into  sharp  and  angular  spicula  and  scales.  Oxalate  of  lime 
calculi,  occurring  chiefly  in  young  people,  comparatively  rarely  admit 
lithotrity,  but,  when  crushed,  break  up  very  readily;  and,  as  there  is 
usually  a  co-existing  healthy  state  of  the  urinarj'^  organs,  the  cases  have 
a  favorable  issue.  Phoaphatic  calculi^  which  are  soft  and  friable,  and 
do  not  yield  angular  fragments  requiring  repeated  disintegration,  n)ay, 
even  if  of  larger  size  than  that  mentioned,  be  broken  x\\).  Some  of  the 
French  lithotrisers  are  in  the  habit  of  breaking  up  friable  phosphatic 
calculi  of  from  fifteen  to  twenty  lines  in  diameter.  At  the  same  time, 
tlie  shattered  state  of  S3^stem,  and  the  irritable  condition  of  tiie  urinary 
organs  accompanying  phosphatic  calculi,  often  counterbalance  tlie 
advantage  that  would  otherwise  have  been  derived  from  the  character 
of  the  stone. 

If  there  be  several  stones,  the  propriety  of  performing  lithotrity  will 
depend  in  a  great  degree  upon  the  size  otthe  calculi.  If  these  be  small 
— not  larger,  perhaps,  than  small  nuts,  and  not  very  numerous,  the 
bladder  being  liealthy — the  operation  may  be  performed  witli  safet}^  I 
have  removed  successfully  in  a  few  sittings  five  or  six  calculi  about  half 
an  inch  in  diameter.  But  if  the  calculi  be  larger  than  that,  lithotrity  is 
not  a  very  successful  procedure;  for,  though  each  calculus  may  not  be 
very  large,  yet  the  aggregate  of  the  whole  is  considerable;  and,  besides 
this,  the  calculi  will  each  require. a  separate  operation,  as  it  were,  and 
may  each  contain  a  hard  and  possibly  very  resisting  nucleus.  Occa- 
sionally the  bladder  contains  a  large  number  of  small  pea-shaped  calculi. 
These  may  be  successfuU}'  broken  up,  and  wasiied  out  through  a  large- 
e3'ed  catheter;  from  50  to  100  separate  ones  may  be  thus  removed. 
Sometimes  a  calculus,  after  having  been  broken  up  into  several  frag- 
ments, has  been  left  in  the  bladder,  each  fragment  forming  the  nucleus 
for  a  new  stone.  Such  cases  are  usually  most  successfully  cut ;  but  in 
favorable  circumstances  as  to  the  condition  of  the  urinary  organs,  tiiey 
may  be  subjected  to  lithotrity. 

3.  The  Conditions  of  the  Urinary  Organs  that  influence  the  pro- 
priety of  performing  lithotrity  or  lithotomy  have  reference  to  the  state 
of  the  kidneys,  the  bladder,  the  urethra,  and  the  prostate. 

As  a  general  rule,  it  may  be  stated  that,  the  greater  the  irritability 
and  inflammatory  tendency  of  the  urinary  organs,  the  less  successful 
will  lithotrity  be.  The  repeated  introduction  of  instruments,  however 
carefully  and  skilfully  conducted;  the  presence  of  fragments  of  calculus, 
and  their  tendency  to  impaction  or  entanglement  in  the  urethra,  neces- 
sarily dispose  to  inflammation,  even  in  the  most  favorable  cases,  and  very 
readily  excite  it,  if  there  be  any  tendency  to  sucii  action  existing  in  the 
parts.  If,  however,  tlie  stone  be  small,  or  of  moderate  size,  and  friable; 
the  bladder  healthy,  and  of  good  contractile  power;  the  urethra  capa- 
cious; and  the  patient  of  sound  constitution  and  quiet  temperament,  the 
stone  may  often  be  brokeii  up  and  the  fragments  expelled  with  compara- 
tively little  suffering.  In  fact,  in  such  a  combination  of  favorable  cir- 
cumstances, lithotrity  ought  unquestional)ly  to  be  preferred. 

If,  however,  the  bladder  be  very  irritable,  or  if  the  patient's  constitu- 
tion be  an  excitable  one,  so  that  he  does  not  well  bear  the  introduction 
of  instruments  ;  more  particularly'  if  it  be  found  that  this  local  and  con- 
stitutional sensitiveness,  instead  of  being  blunted  by  the  methodical  in- 
troduction of  sounds  or  bougies,  is  rather  increased  thereby ;  and  espe- 
cially if  the  stone  be  of  such  size  that  several  sittings  would  be  required 
— lithotomy  should  be  employed. 
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The  existence  of  organic  disease,  liowevei',  about  the  urinary  organs, 
constitutes  tlie  greatest  obstacle  to  litliotrity  ;  and,  when  extensive, 
must  form  a  complete  bar  to  the  performance  of  that  operation.  It  is 
not  easy,  however,  to  determine  the  amount  of  local  disease  that  should 
thus  be  held  to  contraindicate  litliotrity.  On  this  point  the  opinions  of 
Surgeons  differ  much;  and  it  is  particularly  in  the  management  of  these 
cases  that  the  advantage  of  the  tact  and  dexterity  in  the  use  of  the 
crushing  instruments,  which  habit  can  alone  give,  is  well  exemplified. 

The  condition  of  the  kidneys  merits  special  attention.  If  these  organs 
be  diseased,  as  indicated  by  the  presence  of  casts  of  tubes,  or  of  a  con- 
siderable quantity  of  albumen  in  the  urine,  or  in  any  other  waj^,  the  per- 
formance of  a  series  of  operations  in  the  bladder  would  be  likelj'  mate- 
rially to  increase  the  mischief  in  them,  and  consequently  ought  not  to 
be  undertaken.  Organic  disease  of  the  kidneys  is  a  more  serious  ob- 
stacle to  lithotrity  than  to  lithotomy,  on  account  of  the  prolonged  nature 
of  the  operation,  and  the  greater  liability  to  sympathetic  or  propagated 
irritation  in  these  organs,  giving  rise  to  purulent  nephritis.  It  is  not 
only  by  the  operation  increasing  the  renal  mischief  that  harm  might 
result,  but  also  in  consequence  of  the  tendency  to  low  and  diti'use  inflam- 
mation of  the  bladder,  prostate,  and  surrounding  areolar  planes,  and  to 
pyaemia,  that  always  co-exists  with  kidney  disease. 

The  conditions  of  the  bladder  that  interfere  seriousl}^  with  lithotrity 
are  partl}^  functional,  partly  organic.  The  functional  derangements  are 
of  two  very  opposite  kinds  ;  viz.,  a  state  of  extreme  irrital)ility  of  the 
organ,  and  an  abnormal  want  of  sensibility  of  it — a  state  of  atony.  The 
organic  lesions  consist  of  hypertrophied,  fasciculated,  sacculated,  and 
permanently  contracted  states  of  the  viscus,  which  is  then  most  com- 
monly irritable  as  well. 

A  chronically  inflamed  or  irritable  state  of  the  bladder,  more  par- 
ticularly if  the  organ  be  thickened  and  fasciculated,  so  that  it  will  not 
bear  the  injection  of  a  few  ounces  of  tepid  water,  seriously  interferes 
with  the  success  of  lithotrity.  A  very  irritable  and  sensitive  bladder 
not  only  will  be  the  seat  of  severe  suffering  on  the  introduction  of  in- 
struments, but  may  not  be  able  to  hold  sufficient  urine  to  make  the 
operation  a  safe  one,  and  may  readily  become  dangerously  inflamed  in 
consequence  of  the  repeated  introduction  of  instruments,  and  the  presence 
of  angular  fragments.  Hence,  if  the  ordinary  operation  of  sounding 
occasion  much  distress ;  if  the  patient  cannot  hold  his  urine  long,  but 
pass  it  in  small  quantities  ;  if  it  be  bloody,  or  much  loaded  with  viscid 
mucus,  he  will  scarcely  be  able  to  bear  the  procedures  necessary  for  the 
operation.  In  some  instances,  however,  the  irritability  of  the  bladder 
may  be  overcome,  and  in  all  it  may  be  materially  lessened,  by  keeping 
the  jjatient  in  bed,  and,  as  Brodie  recommends,  daily  injecting  tepid 
water.  If  the  bladder  be  sacculated,  there  will  still  be  a  greater  risk  of 
an  unfavorable  result ;  the  sacculi  not  only  retaining  fragments  of 
calculus,  but  also  becoming  the  seats  of  unhealthy  inflammation,  in  con- 
sequence of  which  asthenic  cystitis  of  a  very  serious  character,  followed 
by  p3'8emic  symptoms  and  metastatic  abscesses,  may  result,  leading  in 
some  cases  to  perforation  of  the  peritoneum,  in  such  cases  as  tiiese, 
early  lithotomy  offers  the  only  chance  to  the  patient.  The  existence  of 
a  moderate  amount  of  vesical  catarrh,  if  the  bladder  be  otherwise  health}', 
is  no  objection  to  lithotrit3\ 

In  encysted  calculus,  lithotrity  is,  for  obvious  reasons,  inadmissible. 

Atony  of  the  bladder  is  not  only  a  serious  inconvenience,  but  a  great 
source  of  danger  in  lithotrity.    It  cannot  in  all  cases  be  positively  ascer- 
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tained  beforehand  ;  though  it  may  be  suspected  if  the  patient  can  hokl 
his  urine  for  a  great  many  hours,  and  can  bear  without  complaint  the 
injection  of  a  large  quantity — eight  or  ten  ounces — of  fluid,  the  interior 
of  the  bladder  feeling  large  and  smooth  to  the  sound.  This  condition 
chiefly  occurs  in  old  men  of  feeble  habit  of  body;  and,  if  ascertained, 
calls  for  the  performance  of  lithotom3^  As  Civiale  has  pointed  out,  this 
condition  ma}-^  be  a  source  of  great  danger  after  lithotrit}',  the  organ  not 
possessing  sufficient  expulsive  power  to  rid  itself  of  the  fragments  with 
which  it  is  encumbered,  and  of  the  presence  of  which  it  seems  to  be  in- 
sensible, so  far  as  the  feelings  of  the  patient  are  concerned  ;  while  its 
low  vitality  renders  it  peculiarly  liable  to  subacute  cystitis,  excited  by 
the  presence  of  the  fragments  in  the  lower  fundus.  It  must  be  borne  in 
mind,  that  this  atony  of  the  bladder  may,  especially  in  feeble  and  aged 
individuals,  be  induced  by  the  contact  of  the  instrument,  and  especially 
by  prolonged  sittings. 

If  the  vrethra  be  the  seat  of  stricture,  or  be  very  irritable,  lithotrity — 
which  may  require  the  frequent  introduction  of  instruments  of  large 
size,  and  will  entail  the  continued  passage  of  fragments  of  calculus — 
cannot  be  performed.  Stricture  of  the  urethra  does  not,  however,  abso- 
lutel}'  prevent  the  performance  of  lithotrity,  but  only  retards  the  opera- 
tion until  the  constriction  can  be  properly  dilated.  Should  this,  however, 
be  not  practicable  to  the  full  extent  of  the  urethra,  lithotomy  on  a  small 
staff  must  be  practised. 

Moderate  enlargement  of  the  prostate^  such  as  is  often  met  with  in 
elderly  people,  does  not  necessarily  jDrevent  the  performance  of  lithot- 
rity ;  though  it  undoubtedly  complicates  the  operation.  The  introduc- 
tion of  the  lithotrite  will  be  attended  by  considerable  difficulty  ;  and  the 
fragments  have  a  tendency  to  become  lodged  in  a  pouch  of  the  lower 
fundus  behind  the  enlarged  gland.  This  more  especially  happens  if  the 
middle  lobe  be  enlarged;  and  in  these  circumstances,  though  the  stone 
may  undoubtedly  be  crushed,  yet  the  fragments  would  probably  require 
to  be  removed  by  the  scoop;  the  operation  would  consequently  be  very 
tedious  and  prolonged,  and  lithotomy  would  probably  be  found  to  an- 
swer best.  Any  inflammatory  disease  or  abscess  of  the  prostate  must 
necessarily  prevent  the  performance  of  lithotom}^ 

I  have  said  nothing  in  this  comparison  between  lithotrity  and  litiiotomy 
of  the  comparative  painfulness  of  the  two  operations ;  for,  as  chloroform 
may  be  administered  with  equal  advantage  in  both  cases,  there  is  little 
difi'erence  in  this  respect,  except  that  perhaps  the  advantage  lies  on  the 
side  of  lithotomy,  as  being  the  sliorter  proceeding. 

From  all  that  precedes,  then,  it  would  appear  that,  useful  as  lithotrity 
unquestionably  is  in  many,  even  in  most,  cases,  it  cannot  be  looked  upon 
as  an  universal  means  of  treating  stone  in  the  bladder,  being  only  safely 
applicable  in  favorable  conditions  of  the  urinary  organs,  to  calculi  that 
are  small,  or  at  most  of  but  moderate  size,  and  after  puberty;  and  that 
a  large  number  of  cases  will  always  be  left  in  which  lithotomy  offers  the 
sole  means  of  relief. 

Choice  of  Operation  of  Lithotomy The  particular  operation 

for  lithotomy  to  which  recourse  should  be  had,  will  also  vary  according 
to  the  character  of  the  stone.  If  this  be  small,  and  the  patient  an 
adult,  the  median  operation  may  advantageously  be  performed.  If 
it  be  of  moderate  or  tolerably  large  size,  and  more  particularly  if  the 
operation  be  i)ractised  on  a  child,  the  lateral  appears  to  me  to  be  the 
more  applicable.  If,  again,  the  calculus  be  of  inordinate  magnitude,  the 
suprapubic^  the  medio  bilateral^  or  the  recto-vesical  operation  should  be 
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the  method  selected.  In  fact,  the  Surgeon  should  not  confine  himself 
too  exclusively  to  any  one  method  of  operating,  but  should  adopt  that 
jDroeedure  which  appears  to  be  best  adapted  to  the  special  circumstances 
presented  by  the  particular  case  before  him,  and  should  vary  his  method 
according  to  the  state  of  the  urinary  organs,  the  age  of  the  patient,  and 
the  size  and  character  of  the  stone. 

The  Result  of  Operations  for  Stone  will  depend  in  a  great  measure 
upon  the  condition  of  the  bladder,  and  the  character  of  the  stone.  If 
the  bladder  be  healthy,  all  symptoms  will  cease  on  the  removal  of  the 
calculus,  and  the  patient  will  be  restored  to  perfect  health.  This  usually 
happens  when  the  calculus  is  of  the  lithic  acid  or  the  oxalate  of  lime 
variety,  and  of  renal  origin.  If,  however,  the  bladder  be  unsound,  irri- 
table, and  the  urine  alkaline  from  decomi)osiLion,  and  disposed  to  the 
deposit  of  phosphatic  matters,  the  calculus  being  phosphatic,  and  chiefly, 
if  not  wholly,  vesical  in  its  origin,  then  an  irritable  state  of  bladder  may 
be  left,  or  may  speedily  return  after  the  operation,  which  will  conse- 
quently have  been  productive  of  little,  or  only  of  temporary  benefit. 

Recurrence  of  Calculus  after  Operation. — This  may  take  place 
from  four  distinct  causes: — 1,  in  consequence  of  a  continuance  of  the  con- 
stitutional condition  or  diathesis,  under  tlie  influence  of  which  the  calculus 
was  originally  formed  ;  2,  from  the  descent  of  a  renal  calculus ;  3,  from  a 
fragment  of  calculus  having  been  accidentally  left  in  the  bladder;  and 
4,  from  the  accumulation  of  piiosphatic  deposit  in  the  inflamed  fundus 
of  tiie  bladder,  or  in  the  line  of  imperfectlj^  healed  incisions. 

Relapse  from  the  first  cause  is  probably  not  very  common.  When  it 
occurs,  the  recurrent  calculus  is  of  course  of  the  same  composition  as 
the  primary  one.  The  occasional  occurrence  of  relapse  shows  tiie  neces- 
sity of  continuing  constitutional  treatment  adapted  to  the  particular 
diathesis,  after  the  removal  of  the  calculus  from  the  bladder. 

Recurrence  of  calculus  from  the  descent  of  a  new  stone  from  the  kid- 
ney every  now  and  then  occurs,  and  is  especially  liable  to  be  met  with 
in  those  cases  in  which  the  primary  calculi  are  multiple  and  small.  In 
these  cases,  the  relapse  may  take  place  very  shortly  after  the  first  ope- 
ration, and  will  be  preceded  by  the  usual  s^ymptoms  of  the  descent  of  the 
renal  stone. 

Relapse  from  the  retention  of  a  fragment  which  serves  as  tlie  nucleus 
of  another  stone,  will  undoubtedly  occasionally  occur,  although  its  oc- 
currence is  fairly  attributable  to  want  of  due  care  on  the  part  of  the 
Surgeon.  It  is  apt  to  happen  more  frequently  after  lithotrity  than  after 
lithotomy,  and  it  is  probably  to  this  cause  chiefly  that  we  must  refer  the 
greater  liability  to  relapse  after  the  crushing  than  the  cutting  operation. 
But  it  ma}'  happen  after  lithotomy,  that  a  fragment  is  left  behind  when 
the  stone  has  been  broken  during  extraction,  and  the  bladder  not  tho- 
roughly washed  out.  But  even  in  this  case,  the  bit  of  stone  will  usually 
be  carried  out  of  the  wound  by  the  flow  of  urine  through  it. 

Recurrence  from  the  formation  of  a  i)hosphatic  calculus  in  the  bladder, 
or  perhaps  outside  it  in  the  track  of  a  partially'  healed  wound,  will  occa- 
sionally occur  after  either  operation,  as  the  result  of  a  low  form  of  cystitis 
favoring  decomposition  of  the  urine  and  phosphatic  deposits.  I  have 
known  such  deposits  to  form  both  in  the  bladder,  and  in  the  perinseum, 
where  the  wound  had  degenerated  into  a  sinus. 

The  registers  of  the  Norwich  Hc^spital  show  1  relapse  in  58  cases;  and 
those  of  Luneville,  1  in  11(5  cases  of  lithotomy  (Coulson). 

After  lithotrity,  relapse  is  more  common;  although  it  is  probably  less 
frequent  now  than  formerly,  and  will  become  less  frequent  as  the  details 
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of  the  operation  come  to  be  better  understood,  and  are  more  carefully 
practised.  In  the  practice  of  Civiale  it  has  occurred  about  once  in  every 
tenth  case.  But  this  estimate,  high  as  it  is,  falls  below  what  happens 
in  surgical  practice  generally.  Civiale  states  that,  of  36  private  patients 
on  whom  he  operated  in  1860,  10  had  previously  been  operated  on,  the 
stone  having  reappeared.  This  must  evidently  arise  from  some  frag- 
ment of  calculus  having  escaped  detection  and  being  left  behind,  thus 
constituting  a  nucleus  for  a  fresh  fc^rmation.  The  frequency  of  the  oc- 
currence of  secondary  calculi  after  lithotrity,  even  in  such  practised 
hands  as  Civiale's,  if  it  do  not  constitute  an  objection  to  that  operation, 
shows  the  necessity  of  the  Surgeon  most  carefully  examining  the  blad- 
der before  he  pronounces  the  patient  cured  ;  and  even  then  watching 
him  for  some  length  of  time,  in  order  to  meet  the  recurrent  calculus  at 
its  first  formation,  ahd  to  adopt  means  for  its  early  removal.  Lithotrity 
cannot  therefore  be  said  to  be  so  complete  a  cure  in  all  cases  as  lithotomy. 
Not  only  is  recurrence  of  calculus  more  common  after  the  former  than 
after  the  latter  operation,  but  it  not  uncommonly  happens  that  patients 
who  have  been  lithotrised  successfully,  and  in  whom  no  recurrent  calculus 
has  formed,  continue  to  suffer  for  a  great  length  of  time  afterwards 
from  very  distressing  irritability  of  the  bladder,  which  resists  in  the 
most  obstinate  manner  all  the  ordinary  methods  of  treatment.  This  is 
not  the  case  after  lithotomy  ;  when  a  patient  once  recovers,  his  bladder 
usually  regains  its  tone  completely,  and  no  trace  of  evil  consequences 
is  left. 

Treatment. — In  the  event  of  a  secondary  calculus  forming,  whether 
after  lithotomy  or  lithotrity,  either  method  may  again  be  employed, 
according  to  tlie  nature  of  the  case.  Most  generally,  the  bladder  may 
be  cleared  of  the  recurrent  calculus  by  means  of  the  lithotrite.  If  lithot- 
om}'  have  previously  been  performed,  and  it  be  thought  proper  again  to 
have  recourse  to  it,  this  maj^  be  done  again  in  the  usual  way,  through 
the  cicatrix  left  by  the  former  wound  ;  or  the  Surgeon,  if  ambidextrous, 
may  adopt  Liston's  advice  to  cut  through  the  right  side  of  the  perinaeuni 
on  a  staff  with  a  groove  to  the  left  of  its  convexity.  As  this  procedure, 
however,  would  entail  the  use  of  the  left  hand  for  cutting  and  extracting, 
most  Surgeons  would  prefer  either  the  operation  through  the  site  of  the 
old  wound,  or,  better  still,  the  median  operation.  Whatever  procedure, 
however,  may  be  adopted,  it  should  be  borne  in  mind  that  the  rectum 
may  have  become  rather  firmly  adherent  to  the  membranous  portion  of 
the  urethra  and  the  apex  of  the  prostate,  in  consequence  of  the  contrac- 
tion of  the  old  cicatrix,  and  may  thus  be  endangered. 

URETHRAL  CALCULUS. 

Calculi  are  not  unfrequently  found  impacted  in  the  urethra,  especially 
in  children.  These  are  most  commonl3'  formed  in  the  kidney,  whence 
they  pass  into  the  bladder,  and  thence  into  the  urinary  canal,  through 
which  they  usually  escape,  but  in  some  instances  lodge  in  it,  more  espe- 
cially at  the  bulb  or  in  the  navicular  fossa.  These  calculi  are  commonly 
of  the  lithic  acid  or  oxalate  of  lime  varieties;  they  are  generally  round, 
but  not  uncommonlj'^  elongated  or  spindle-shaped. 

But,  although  most  urethral  calculi  are  undoubtedly  renal  in  their 
origin,  there  can  be  little  doubt  that  in  some  more  rare  cases  they  may 
be  primarily  formed  in  the  canal.  They  will  then  be  found  to  be  phos- 
phatic,  are  usually  consequent  upon  stricture,  and  may  attain  a  large 
size.     In  some  cases  these  concretions  are  moulded  in  the  prostatic  and 
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Fig.  7S].— Extra-uretliral 

Cell  cuius. 


bulbous  portions  of  the  urethra,  being  elongated,  rounded  at  one  end, 

and  pointed  at  the  other.     In  other  instances,  again,  they  appear  to  he 

formed  in  a  pouch  that  lies  to  the  outside  of  tlie  urethra,  and  that  is 

only  connected  vvitli  it  by  a  small  aperture.     I  have  removed  a  stone  of 

tiiis   kind    composed    of    triple   pliosphates, 

weighing  an  ounce,  and  about  the  size  of  a 

walnut,   smooth  and   rounded,  from   a  point 

lying  between  the  upper  wall  of  the  urethra 

and  the  symphysis  pubis,  in  a  clergyman  who 

had  for  many  j-ears  suffered  from  very  tight 

stricture.     One  of  the  most  remarkable  in- 
stances of  this   kind    is  represented   in   tlie 

annexed  cut  (Fig.  781),  taken  froni  a  drawing 

in  Sir  R.  Cai'swell's  collection  at  University 

College.     The  stone  here  was  of  very  large 

size — equal  in  bulk  to  two  iiorse-chestnuts. 
Symptoms. — In  the  adult,  the  presence  of 

a  calculus  in  the  urethra  may  be  suspected 

by  the  difficulty  that  is  occasioned  in  mictu- 
rition, and  ascertained  by  the  possibility  of 
feeling  the  stone  through  tlie  walls  of  the 
canal,  or  of  detecting  it  by  introducing  a 
sound  into  the  urethra.  In  boys,  impaction 
of  calculus  in  the  urethra  is  almost  the  sole 
cause  of  retention  of  urine.  When  called,  therefore,  to  a  child  suffering 
from  this  condition,  we  should  always  at  once  suspect  urethral  calculus 
as  being  the  cause,  and  examine  the  urethra  by  the  perinjfiura  or  rectum, 
or  by  tlie  introduction  of  a  sound. 

Treatment.  —  The  treatment  of  urethral  calculus  will  vary  in  the 
adult  and  in  tlie  child.  In  tlie  adult,  urethral  calculi  may  be  removed 
by  extraction,  incision,  or  lithotrity.  When  situated  towards  the  ante- 
rior part  of  tlie  canal,  an  urethral  calculus  may  frequently  be  extracted 
by  quietly  working  the  stone  forwards  between  the  finger  and  thumb, 
the  patient  being  under  chloroform.  Should  this  plan  not  succeed,  it 
may  be  removed  by  passing  a  long  and  very  narrow-bladed  pair  of  for- 
ceps down  to  it,  by  which  it  is  seized  and  drawn  forwards;  occasionally, 
when  it  has  reached  the  navicular  fossa,  it  will  not  pass  through  the 
urethral  orifice  unless  this  be  dilated  by  incision  with  a  pi-obe-pointed 
bistoury.  If  the  calculus  be  too  large  to  be  extracted  in  this  way,  and 
appear  to  be  firmly  fixed,  an  incision  may  be  made  down  upon  it,  through 
the  urethra,  by  which  it  may  be  removed.  It  is  a  good  rule  not  to  make 
this  incision  in  an>'  part  of  the  urethra  anterior  to  the  scrotum  ;  for,  in 
consequence  of  the  coverings  of  the  penile  portion  of  the  urethra  beino- 
very  thin,  the  aperture  will  probably  not  be  closed,  but  a  fistulous  open- 
ing left.  When  the  stone  is  situated  in  the  scrotal  portion  of  tlie  urethra, 
there  would  be  some  risk  of  al)scess  and  of  urinary  infiltration  if  the 
incision  were  made  through  the  lax  tissues  of  the  scrotum.  Hence  it  is 
better,  if  possible,  to  push  the  stone  back  towards  the  membranous  por- 
tion of  the  canal,  to  cut  down  upon  it,  and  extract  it  through  the  peri- 
ufeum  by  an  incision  in  the  mesial  line,  Sliould  it  not  be  thought 
advisalile  to  cut  the  patient,  the  stone  may  be  pushed  back  into  the 
bladder,  and  then  crushed  by  a  lithotiite.  This  operation  may  readily 
be  done  by  passing  a  staff,  grooved  along  its  convexit3',  oi'  ^^^  ordinary 
director,  as  far  as  the  calculus,  and  making  an  incision  upon  the  end  of 
it,  so  as  to  lay  open  the  urethra  ;  the  staff  is  then  removed,  and  the  cal- 
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cuius  extracted  by  means  of  a  slender  pair  of  forceps.  A  catheter  should 
next  be  passed  into  the  bladder,  and  retained  there  for  a  few  days,  in 
order  to  lessen  tlie  tendency  to  the  formation  of  urinary  fistula. 

It  may  happen  that  the  calculus,  impacted  in  the  urethra,  is  only  one 
of  several ;  others  being  lodged  in  the  bladder.  In  order  to  ascertain 
this,  the  Surgeon  should,  after  removing  the  calculus  for  which  the  ope- 
ration has  been  performed,  pass  a  sound  into  the  bladder,  so  as  to  ascer- 
tain whether  any  other  concretions  exist  in  that  organ  ;  and  if  so,  they 
should  at  once  be  removed  by  extending  the  incision  of  the  membranous 
portion  of  the  urethra  into  the  bladder,  b}^  the  median  operation  of  lithot- 
omy. I  once  saw  Ijiston  extract  two  vesical  calculi,  after  having  re- 
moved one  that  had  blocked  up  the  urethra,  by  converting  the  perineal 
incision  into  that  of  lateral  lithotom3^. 

Impaction  of  a  Calculus  in  the  deeper  portion  of  the  urethra  of  a 
boy  may  lead  to  very  serious  consequences.  In  the  majority  of  instances 
it  occasions  more  or  less  complete  retention  of  urine,  which  requires 
relief.  This  may  be  given  in  one  of  two  ways.  1.  If  the  stone  be  near 
the  urethral  orifice,  it  may  be  extracted,  and,  2,  if  situated  more  deepl3', 
it  may  be  pushed  back  to  the  perinfenm — there  fixed  b3^  the  finger,  and 
cut  down  upon  in  the  mesial  line.  It  should  never  be  pushed  back  into 
the  bladder,  as  such  an  act  would  lead  to  the  necessity  of  lithotomy. 

If  the  stone  is  allowed  to  continue  fixed  in  the  urethra  very  serious 
consequences  may  ensue,  by  the  ulceration  of  the  urethra  by  the  pres- 
sure of  the  stone,  which  escapes  into  the  areolar  tissue,  the  formation  of 
urinary  abscess  in  the  perinseum,  followed,  perhaps,  by  the  extravasation 
of  urine  into  the  scrotum,  and  its  diffusion  along  the  superficial  fascia  in 
the  usual  direction,  with  the  ordinary  disastrous  results  of  inflammation 
and  sloughing  that  accompany  and  follow  such  infiltration. 

In  this  condition,  the  boy,  after  suffering  from  the  ordinary  symptoms 
of  vesical  calculus,  will  become  affected  by  intense  irritability  of  bladder, 
the  urine  passing  with  much  pain  every  few  minutes ;  or  incontinence 
even  will  set  in.  Some  purulent  discharge  will  be  observed  about  the 
meatus,  and  there  will  be  some  hard  ill-delined  swelling  in  the  perinaeum, 
witii  much  tenderness  in  this  region.  On  passing  a  sound,  no  stone 
probably  will  be  found,  as  this  has  escaped  from  the  urethra,  and  is 
lying  in  a  pouch  in  some  part  of  the  perinaeum,  and  in  the  midst  of 
broken-down  areolar  tissue  and  pus;  into  this  cavity  the  sound  will 
readily  pass. 

The  Treatment  in  these  cases  is  simple.  It  consists  of  introducing  a 
grooved  staff,  placing  the  boy  in  the  lithotomy  position,  and  then  freely 
incising  the  mesial  line  of  the  perinseum,  so  as  to  open  up  the  urinary 
abscess;  in  this  the  stone  may  be  found,  or  it  maj^  be  so  enveloped  in 
the  sloughy  tissues  as  to  escape  detection  ;  perhaps  it  will  escape 
through  "the  wound  in  a  few  days,  and  be  found  lying  on  the  bed. 
Should  there  be  much  haemorrhage,  a  petticoated  lithotomy-tube  should  be 
introduced.  If  extravasation  of  urine  have  occurred,  free  incisions  must 
be  made  in  the  usual  way,  and  the  child  be  put  upon  a  stimulating  diet. 

PROSTATIC  CALCULUS. 

Prostatic  calculus  differs  from  all  other  urinai'y  concretions  in  situa- 
tion and  composition,  being  formed  in  the  ducts  of  the  prostate  gland, 
and  composed  principally  of  phosphate  of  lime  and  some  animal  matter  ; 
usually  about  85  per  cent,  of  the  phosphate,  to  15  of  the  organic  ingre- 
dients. Sometimes,  also,  the  concretion  is  said  to  consist  of  carbonate 
of  lime  (p.  125).     It  generally  occurs  in  old  people,  though  it  may  some- 


CALCULUS    IN    THE    FEMALE.  799 

times  be  met  with  in  young  subjects.     From  a  lad  of  nineteen,  whom  I 
cut  for  vesical  calculus,  I  extracted  two  prostatic  concretions. 

Characters. — Prostatic  calculus  is  usually  of  a  grey  or  ashy  color, 
somewhat  triangular  in  outline,  smooth  and   polished 
(Fig.  '782) ;  having  facets,  being  very  hard,  and  seldom 
much    larger   than   a  cherry  or  plumstone;  though  it 
may    occasionally    attain   a  considerable  bulk,  having 
been  met  with  as  large  as  a  hen's  egg,  and  then  present- 
ing a  branched  or  irregular  appearance.     Though  usu-     ^-^  7S2  —  Prostatic 
ally  but  one  or  two  exist,  which  are  sometimes  deposited        °   caicuius. 
in  a  kind  of  C3^st  in  the  organ,  as  many  as  thirt\^  or 
forty  have  been   met  with,  the  ducts  being  filled,  and  its  whole  tissue 
being  studded  with  them. 

Symptoms. — Calculus  in  the  prostate  gives  rise  to  a  sense  of  weight, 
pain,  and  irritation  in  the  perinteum,  sometimes  to  retention  of  urine, 
and,  in  fact,  to  the  ordinary  symptoms  of  enlarged  and  irritated  prostate  ; 
it  often  occasions  a  tolerably  free  discharge  of  mucus  in  the  urine.  On 
introducing  a  sound,  this  passes  over  the  stone,  sometimes  rubbing  or 
striking  it  with  a  distinct  grate  or  click  before  its  beak  enters  the  bladder. 
This  is  increased  b}^  the  finger  in  the  rectum  pushing  the  organ  up,  and 
thus  bringing  the  stone  into  more  direct  contact  with  the  sound.  In 
some  instances  the  calculus  is  deeply  imbedded  in  the  prostate,  and  can- 
not be  touched  b}^  the  sound.  In  these  cases  the  stone  may  usually  be 
felt  through  the  rectum.  If  there  be  many  small  calculi  in  a  sacculus 
in  the  prostate,  they  may  be  felt  by  introducing  the  finger  into  the  rec- 
tum, when  a  peculiar  crackling  or  grating  sensation  may  be  experienced 
by  the  rubbing  together  of  the  calculi,  something  like  that  produced  by 
beads  in  a  bag. 

Treatment. — The  treatment  of  prostatic  calculus  will  depend  npon 
the  situation,  size,  and  number  of  the  concretions.  When  they  are  large, 
single,  or  at  most  two  or  three  in  number,  readily  struck  with  the  sound, 
and  situated  on  the  urethral  surface  of  the  organ,  the  ordinary  median 
operation  may  advantageously  be  performed,  and  the  calculus  removed 
with  a  scoop  or  forceps.  If  the  calculi  be  small  and  very  numerous,  not 
to  be  felt  with  the  sound,  but  only  through  the  rectum,  it  will  be  wiser 
not  to  have  recourse  to  operation,  which  could  not  remove  the  whole  of 
the  concretions.  In  such  circumstances,  a  palliative  treatment  directed 
to  the  subdual  of  the  irritation  of  the  prostate,  and  the  use  of  the  cathe- 
ter to  relieve  retention,  is  the  only  course  to  pursue.  When  prostatic 
and  vesical  calculi  occur  together,  the  same  opeiation  will  rid  the  patient 
of  both  forms  of  the  disease.  (For  foreign  bodies  in  bladder,  vide  Vol. 
L,  p.  G39.) 

CALCULUS  TN  THE  FEMALE. 

Stone  is  of  rare  occurrence  in  women;  in  London,  certainly,  it  is  not 
often  met  with.  Thus,  South  states  that,  during  a  period  of  twenty- 
three  years,  144  males  were  operated  on  for  stone  at  St.  Thomas's  Hos- 
pital, and  only  2  females.  In  some  districts,  however,  stone  would 
appear  to  be  more  common  in  women  than  this.  Thus,  according  to 
Crosse,  at  the  Norwich  Hospital,  the  proportion  lias  been  about  1  woman 
to  1  9  men.  Civiale  states,  as  the  result  of  his  researches,  that  in  the 
North  of  Italy,  the  proportion  is  1  to  18  ;  and  in  France,  about  1  to  22. 
At  the  University  College  Hospital  we  had  not  had  a  case  of  stone  in 
the  female  for  many  years  until  1855,  when  three  came  under  my  care  in 
the  course  of  a  few  months:  and  since  that  period  many  have  occurred. 
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Vesical  calculi  in  tlie  female  are  often  nothing  more  tlian  pliosphatic 
incrustations  deposited  around  some  foreign  body  that  has,  eitlier  acci- 
dentally or  from  depraved  motives,  been  passed  up  the  urethra  and  has 
been  dropped  into  the  bladder.  In  this  way  iiair-pins,  pieces  of  bougie, 
of  catheter,  or  of  pencil,  will  often  be  found  to  form  the  starting  point 
and  the  nucleus  of  the  concretion. 

Symptoms. — The  symptoms  of  stone  in  tlie  female  closely  resemble 
those  that  occur  in  the  male,  and  its  presence  may  usually  be  easily  de- 
tected ]>y  means  of  a  short  and  nearly  straight  sound,  or  a  female  cathe- 
ter. It  is  often  simulated  ver^^  closel^'^  by  the  irritation  occasioned  b}'^  a 
vascular  urethral  tumor,  or  by  an  irritable  bladder;  but  exploration  of 
the  viscus  will  always  determine  the  diagnosis. 

Large  calculi  may  lie  met  with  in  A'ery  young  female  children.  I  have 
removed  an  uric  acid  calculus  incrusted  with  phosphates,  measuring  1^ 
inch  in  lengtli  by  f  inch  in  breadtli,  from  a  little  girl  four  years  old. 
The  stone  was  removed  unl)roken,  by  gradual  dilatation  of  the  urethra. 

In  the  adult  they  may  attain  a  very  large  size.  I  have  extracted  one 
from  a  young  woman  measuring  8  inches  in  its  long  and  6  inches  in  its 
short  circumference. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  unrelieved,  will 
not  only  occasion  the  various  morbid  conditions  in  the  urinary  organs 
that  have  been  described  as  following  tlie  long-continued  presence  of 
stone  in  the  male,  but  will  give  rise  to  diseased  states  peculiar  to  the 
female.  Thus  the  stone  may  be  spontaneously  discharged  through  the 
urethra;  if  of  small  size,  without  any  bad  results  following;  but  if  large, 
b}'  a  process  of  ulceration,  in  consequence  of  which  permanent  inconti- 
nence of  urine  will  remain:  or  it  may  slough  through  into  the  vagina: 
or  lastly,  it  may  offer  a  serious  obstacle  during  parturition  to  the  de- 
scent of  the  foetal  head,  when,  if  it  cannot  be  pushed  aside  to  be  dealt 
with  afterwards,  it  must  be  cut  out,  or  craniotomy  be  performed. 

Removal  — A  stone  may  be  extracted  from  the  female  bladder  by  one 
of  three  methods:  1,  bj-  Lithectasy,  through  a  dilated  urethra;  2,  by 
Lithotomj';  3,  by  Lithotrity.  These  different  operations  cannot  be  em- 
ployed indiscriminately,  but  each  one  is  more  especially  adapted  to  cer- 
tain kinds  of  calculus. 

1.  Lithectasy  may  be  performed  in  two  ways — either  by  simply 
Dilating  the  Urethra  by  means  of  a  sponge  tent  or  dilator,  or  else  by 
Incising  the  IIucous  Membrane  at  the  same  time  that  the  canal  is  being 
expanded. 

a.  Simple  Dilatation  of  the  urethra  ma3^  be  effected  quickly  by  the 
introduction  of  a  three-bladed  dilator,  which  is  rapidly  screwed  up.  In 
this  way,  in  a  few  minutes  the  canal  may  be  easily  dilated  sufficiently 
to  allow^  the  introduction  of  a  pair  of  forceps,  and  the  extraction  of  a 
calculus  of  moderate  size.  Some  Surgeons  prefer  a  slow  process  of  dila- 
tation, continued  through  many  hours,  b}'  means  of  a  sponge-tent ;  but 
this  appears  to  me  to  possess  no  advantage  over  the  more  rapid  expan- 
sion, and  has  the  very  decided  disadvantage  of  prolonging  the  patient's 
sufferings.  In  the  absence  of  a  proper  urethral  dilator,  it  is  always  easy 
to  dilate  the  canal  by  means  of  the  finger.  With  this  view  a  director  is 
first  passed,  and  along  this  the  Surgeon  gradually  insinuates  the  tip  of 
his  finger,  and  then  soon  succeeds  in  expanding  the  urethra  sufficiently 
for  all  ordinary'  purposes. 

b.  Dilatation  may  be  employed  conjointly  with  incision,  in  order 
to  prevent  injurious  stretching  of  the  nretlira,  and  consequent  laceration 
of  its  raucous  membrane.    The  incision  should  be  made  after  the  urethra 
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has  been  dilated  to  some  extent,  a  probe-pointed  bistoury  being  intro- 
duced by  the  side  of  the  canal,  and  the  mucous  membrane  divided. 
Brodie  made  an  incision  directly  upwards;  Liston  downwards  and  out- 
wards on  each  side — on  the  wliole,  I  think,  the  best  direction  for  the  in- 
cisions, as  more  space  may  thus  be  obtained. 

By  dilatation,  either  alone  or  witit  incision  of  the  mucous  membrane, 
small  stones  may  readil}^  be  extracted  ;  and  those  calculi  that  are  formed 
by  the  phosphatic  incrustation  of  foreign  bodies,  may  be  removed  in  this 
way.  1  have  thus  extracted,  b}^  dilatation,  a  full-sized  gum-elastic  bougie 
from  tlie  bladder  of  a  young  woman.  In  the  removal  of  moderate-sized 
calculi,  however,  the  great  objection  to  this  operation  is  the  liability  to 
incontinence  of  urine  resulting  from  it.  It  is  difficult  to  say  to  what  ex- 
tent the  urethra  may  be  dilated  without  incontinence  resulting  ;  this  must 
necessaril}^  vary  in  different  individuals.  It  certainly  can  be  expanded 
sufficiently  to  allow  the  introduction  of  the  index-finger,  and  the  extrac- 
tion of  a  stone  eight  or  ten  lines  in  diameter,  without  any  evil  resulting. 
The  incontinence  of  urine  that  may  be  left  after  the  removal  of  larger 
calculi  than  this  may  not  be  by  any  means  complete  ;  but  a  weakened 
state  of  the  sphincter  of  the  bladder  results,  so  that  the  patient  cannot 
hold  her  urine  for  more  than  an  hour  or  two  at  the  most. 

2.  Lithotomy  in  the  female  may  be  performed  in  a  variety  of  ways. 
There  are,  however,  only  three  modes  of  practising  this  operation  that 
appear  to  me  to  deserve  serious  attention  ;  viz.,  the  Suprapuhic^  tlie 
Urethral,  and  the  Vaginal. 

The  Suprapubic  or  high  operation  in  women  differs  in  no  very  ma- 
terial respect  from  the  same  procedure  in  men  ;  except  that  it  requires 
additional  care  in  consequence  of  the  diflflculty  there  is  in  causing  the 
female  bladder  to  retain  enough  urine  or  water  to  make  the  viscus  rise 
sufficiently  above  the  pubes.  The  extraction  of  the  stone  is  eas}^,  as  it 
can  be  raised  into  the  grasp  of  the  forceps  by  being  pushed  up  from  the 
vagina. 

Urethral  Lithotomy  is  a  very  simple  and  efficient  operation.  It 
consists  in  placing  the  patient  in  the  lithotomy  position,  and  tying  her 
up.  A  grooved  staff  is  then  introduced  into  the  bladder,  and  a  shai'p- 
pointed  bistourj^,  guided  b}'  it,  is  pushed  through  the  floor  of  the  urethra, 
about  an  inch  and  a  half  from  the  meatus,  the  canal  being  divided  di- 
rectly downwards.  The  forceps  may  then  be  readily  carried  into  the 
bladder,  and  a  calculus  of  good  size  removed.  After  the  bladder  has 
been  cleared,  a  full-sized  catheter  should  be  introduced,  and  left  in  the 
liladder,  and  the  cat  edges  of  the  urethra  brought  together  over  it  by  two 
or  three  points  of  silver  suture. 

Vaginal  Lithotomy  is  an  operation  easy  of  performance.  It  may 
be  practised  by  passing  a  straight  grooved  staff  into  the  bladder,  press- 
ing the  end  well  down  against  tlie  anterior  wall  of  the  vagina,  and  fixing 
it  there  with  the  left  index-finger.  A  scalpel  is  then  pushed  through  the 
anterior  wall  of  the  vagina  and  inferior  fundus  of  the  bladder  into  the 
groove  in  the  staff,  which  is  made  to  enter  just  beliind  the  urethra,  and 
is  then  run  backwards  for  about  1^  inch ;  through  the  aperture  thus  made 
tlie  forceps  is  passed,  and  the  stone  extracted.  The  incision  into  the 
bladder  through  the  anterior  vaginal  wall  should  be  brought  together 
by  metallic  sutures,  as  in  ordinary  operations  for  vesico-vagiual  fistula, 
and  may  thus  be  successfully  closed,  as  has  been  done  by  J.Lane,  Ave- 
liug,  and  others. 

On  Comparison  of  these  three  operations,  urethral  lithotomy  is  cer- 
tainly the  easiest,  the  least  severe  at  the  time  of  its  performance,  and 
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the  least  likely  to  be  attended  b}'  after  evil  consequences.  It  is  quite 
sufficient  for  the  extraction  of  all  ordinary  calculi.  The  only  possible 
evil  that  ma}^  result  from  it  is  the  want  of  union  of  the  incision.  But 
should  this  happen,  a  plastic  procedure  at  a  subsequent  period  can  easily 
remedy  the  defect  that  would  thus  be  left. 

Both  the  high  and  the  vaginal  operations  arc  easy  of  performance.  In 
the  high  operation,  there  would,  with  care,  be  but  little  risii  of  injuring 
the  peritoneum  ;  and  tlie  chance  of  urinary  infiltration,  which  is  a  serious 
objection  in  the  male,  may  be  prevented  in  the  female  by  the  introduc- 
tion of  a  si[)hon  catheter  into  the  urethra.  The  vaginal  operation, 
though  easier  of  performance,  is  open  to  the  olijection  of  possibly  leav- 
ino-  a  permanent  urinary  fistula.  If,  however,  the  lips  of  the  incision 
have  not  been  bruised  by  the  forceps,  or  in  the  extraction  of  the  stone, 
and  be  immediately  brought  together  l)y  metallic  sutures,  the  risk  of  a 
fistula  is,  after  all,  not  great.  Vaginal  lithotomy  may,  in  some  cases,  be 
the  only  alternative.  I  extracted,  by  this  operatiou,  a  calculus  measuring 
eight  inches  by  six  in  circumference,  from  the  bladder  of  a  woman  twenty- 
three  3^ears  of  age,  who  had  suffered  from  symptoms  of  stone  from  child- 
hood. The  stone  by  its  size  ofi!"ered  so  serious  an  obstacle  to  the  descent 
of  the  foetal  head  during  parturition,  that  craniotomy  had  been  rendered 
necessary ;  the  anterior  vaginal  wall  had  been  a  good  deal  bruised,  and 

I  feared  that  sloughing  of  it  might 
take  place;  hence  I  extracted  the 
stone  by  the  vaginal  method. 

Lithotomy  is  not  so  dangerous  an 
operation  in  the  female  as  in  the 
male  ;  yet  death  occasionally  occurs, 
especially  in  feeble  children,  from 
cystitis  and  peritonitis,  more  parti- 
cularly if  the  extraction  of  the  stone 
have  been  tedious  and  deficient,  the 
bladder  being  much  manipulated. 

3.  Lithotrity  in  the  female  re- 
quires to  be  practised  on  the  same 
principles  as  in  the  male.  The  de- 
tails of  the  operation  differ,  however, 
in  some  important  particulars.  The 
chief  obstacle  in  the  performance  of 
the  operation  in  the  female,  consists 
in  the  difficulty  with  which  the  blad- 
der retains  urine  or  water  that  is 
injected  into  it.  In  consequence  of 
this  there  is  not  only  great  diflSculty 
in  seizing  the  stone,  the  bladder  col- 
lapsing and  falling  into  folds  around 
it,  but  also  danger  of  injuring  the 
mucous  membrane  with  the  litho- 
trite.  In  order  to  cause  the  bladder 
to  retain  the  necessary  quantity  of 
urine,  the  pelvis  must  be  well  tilted 
up,  and  the  urethra  compressed 
against  the  lithotrite.  It  is  well  not 
to  dilate  the  urethra  before  the  in- 
troduction of  the  instrument,  as  the  incontinence  is  thereby  increased. 
The  ordinary  male  lithotrite  is  not  a  very  convenient  instrument  to 
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use  in  the  female  bladder,  the  handle  being  awkwardly'  long.  This  is 
especially  the  case  in  female  children.  Hence  I  have  found  it  convenient 
to  have  a  shorter  instrument  constructed,  with  which  it  is  far  more  easy 
to  manipulate  in  the  female  bladder.  If  urine  or  water  cannot  be  re- 
tained, the  calculus  may  more  safely  be  seized  and  crushed  by  means  of 
a  small  and  strong-bladed  pair  of  lithotomy-forceps  :  or,  if  the  stone  be 
large,  by  a  crushing  instrument,  made  of  the  shape  of  that  depicted  in 
Fig.  783.  In  performing  litliolrity  in  tlie  female  it  is  not  necessary  to 
pulverise  the  calculus,  but  merely  to  break  it  up  into  fragments  of  such 
a  size  as  to  admit  of  easy  extraction  through  the  urethra. 

After  the  stone  has  been  broken  up,  tlie  urethra  (unless  this  have  pre- 
viously been  done)  may  be  dilated  by  means  of  the  two-bladed  instru- 
ment to  a  moderate  degree,  the  larger  fragments  removed  by  means  of 
a  pair  of  slender  forceps,  and  the  detritus  and  smaller  fragments  cleared 
out  of  the  bladder  by  repeated  injections  of  tepid  water.  The  whole  of 
the  fragments  and  detritus  should  be  removed  at  one  sitting.  The  short- 
ness and  wide  capacity  of  the  female  urethra  will  readily  allow  the  escape 
of  an}'^  detritus  that  may  unavoidabl}^  be  left. 

For  all  calculi  in  the  female  bladder,  except  those  of  the  very  largest 
size,  this  operation  is  the  most  applicable.  I  have  in  this  way  crushed 
and  extracted  at  one  sitting,  from  the  bladder  of  a  lady  about  50  3^ears 
of  age,  a  calculus  (phosphatic)  fully  as  large  as  a  hen's  egg.  By  this 
operation  the  stone  may  be  removed  piecemeal  and  at  once,  without  the 
necessity  of  dilating  the  uretlira  to  such  a  degree  as  to  incur  the  risk  of 
incontinence  of  urine  resulting.  Lithotrity  may  be  had  recourse  to  at 
all  ages,  in  the  very  young  as  well  as  the  old.  I  have  crushed  and  suc- 
cessfully removed  a  large  calculus  from  a  child  three  and  a  half  years  of 
age,  the  youngest  patient  on  whom  I  have  operated  by  this  method. 
Although  the  urethra  of  so  young  a  female  child  cannot  without  danger 
of  incontinence  be  dilated  to  too  great  an  extent,  yet  it  may  safelj^  and 
easily  be  enlarged  sufficiently  to  admit  a  moderate-sized  lithotrite. 


CHAPTER    LXX. 

DISEASES  OF  THE  BLADDER. 
CONGENITAL  MALFORMATION. 

Extroversion  op  the  Bladder,  consisting  in  an  absence  of  the  an- 
terior wall  of  the  organ,  with  deficiency  in  the  corresponding  part  of  the 
abdominal  parietes,  is  occasionally  met  with  as  a  congenital  malforma- 
tion.    It  may  occur  in  either  sex,  but  is  most  common  in  males. 

This  condition  essentially  consists  in  an  arrest  of  development,  in 
consequence  of  which  the  anterior  part  of  the  pelvic  girdle  is  deficient, 
the  bodies  of  the  pubic  bones  being  imperfectly  developed  and  the  sym- 
physis being  absent.  The  recti  muscles  separate  at  their  lower  part,  and 
pass  obliquely  outwards  to  be  inserted  into  the  lateral  abutments  of  the 
pubic  bones.  A  triangular  space  is  thus  left,  into  which  the  bladder  is 
forced,  and  where  its  anterior  wall,  being  fused  with  the  common  inte- 
guments, becomes  deficient  and  thus  leaves  the  interior  exposed.  At 
this  spot  also  the  umbilical  cord  traverses  the  abdominal  wall,  and  thus 
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the  umbilicus  will  be  fomid  wanting  in  all  these  cases,  and  the  urethra 
to  be  in  a  state  of  epispadias.  The  posterior  wall  of  the  bladder,  being 
pushed  forwards  by  the  pressure  of  the  abdominal  viscera  behind,  forms 
a  rounded  tumor  about  the  size  of  a  small  orange  just  above  the  pubes. 
The  surface  of  this  tumor  is  red,  vascular,  and  papillated,  evidently  com- 
posed of  mucous  membrane  ;  at  its  lower  aspect  the  orifices  of  the  ureters 
will  be  observed  to  open,  and  to  discharge  the  urine  in  drops  or  in  a 
stream.  For  a  full  description  of  the  mechanism  of  the  passage  of  the 
urine  in  this  malformation,  I  would  refer  to  a  case  which  fell  under  my 
notice,  and  in  vvliich  I  made  a  number  of  experiments  on  the  rapidity 
of  the  passage  of  foreign  matters  through  the  kidneys,  reported  in  the 
Medical  Gazette  for  1845. 

This  malformation  is  of  the  most  distressing  kind.  The  odor  con- 
stantly exhaled  from  the  patient  b}'^  the  dribbling  of  the  urine  is  a  source 
of  annoyance  to  himself  and  of  disgust  to  others.  In  order  to  render 
his  presence  at  all  tolerable  to  others,  this  dribbling  must  be  prevented 
by  some  mechanical  contrivance.  With  this  view  the  patient  should 
wear  a  properly  constructed  instrument  to  receive  and  collect  the  urine, 
consisting  of  a  hollow  shield  strapped  over  the  pai't,  communicating  by 
means  of  a  tube  with  an  India-rubber  bottle,  which  maj'  be  attached 
along  the  inside  of  the  thigh. 

Treatment. — Up  to  a  comparatively  recent  period  this  condition  was 
considered  incurable.  Of  late  years,  however,  operations  have  been  de- 
vised and  practised  with  the  view  of  covering  in  the  exposed  bladder, 
forming  an  anterior  wall  to  the  viscus,  and  restoring  the  urinary  canal  ; 
so  as  to  protect  the  tender  extroverted  surface  of  the  bladder,  to  prevent 
the  pain  and  irritation  arising  from  contact  of  the  clothes  with  it,  and, 
by  giving  a  proper  conduit  to  the  urine,  to  save  the  patient  all  the  an- 
noyance of  constant  dribbling. 

The  first  operation  for  the  remedy  of  this  malformation  that  was  suc- 
cessfully performed  was  done,  in  1859,  by  Ayres  of  New  York,  in  the 
case  of  a  young  woman  28  years  of  age.  He,  consequently,  has  the 
merit  of  having  been  the  pioneer  in  this  branch  of  Surgery.  He  was 
followed  by  Pancoast  of  Philadelphia,  and  subsequently  by  Holmes  and 
Wood  of  London. 

Ayres's  Operation The  operation  practised  by  Ayres  comprised 

two  steps.  The  first  consisted  in  dissecting  down  a  long  flap  of  integu- 
ment and  of  superficial  fascia  from  the  anterior  wall  of  the  abdomen 
above  the  bladder,  and  turning  this  down  so  that  the  cuticular  surface 
was  innermost  and  lay  over  the  exposed  bladder  as  far  as  its  inferior 
border.  Lateral  union  was  then  secured  in  this  position,  but  the  lower 
part  of  the  flap  was  left  open,  so  as  to  allow  a  free  exit  for  the  urine. 
In  this  way  the  bladder  was  covered  in  completely  b}'  a  skin  flap,  having 
its  cuticular  surface  underneath,  and  consequently  next  to  the  exposed 
vesical  mucous  membrane.  The  integuments  of  the  abdomen  were  now 
sufficiently  separated  from  their  areolar  connections  with  the  muscles 
beneath,  on  each  side  of  tlie  reversed  flap,  to  admit  of  their  sliding  for- 
wards, and  being  united  by  sutures  along  the  mesial  line,  so  as  completely 
to  cover  in  the  exposed  raw  surface  of  the  flap.  In  this  way  the  bladder 
was  overlaid  by  integumental  structures,  which  readily  united  along  the 
mesial  line ;  and  were  the  patient  a  male,  little  more  would  require  to 
be  done  than  to  dissect  up  the  integumental  structures  below  this  flap, 
and  so  to  close  in  the  epispadias  and  form  an  anterior  wall  to  the  urethra. 
In  Ayres's  case,  as  the  patient  was  a  female,  the  second  step  of  the  ope- 
ration, which  was  practised  after  a  lapse  of  three  weeks,  consisted  in 
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fashioning  a  covering  for  the  vulva,  by  dissecting  up  the  integuments 
covering  the  pelvic  bones  on  each  side,  and  uniting  them  to  one  another 
on  the  mesial  line  and  to  tiie  lower  part  of  the  reversed  flap. 

The  principle  of  the  operations  adopted  by  Pancoast,  Holmes,  and 
Wood,  is  essentially  the  same  as  that  practised  by  Ayres — viz.,  that  of 
raising  integumental  flaps  from  the  abdominal  wall,  and  covering  in  the 
bladder  by  turning  the  cuticular  surface  of  these  flaps  towards  it.  But 
tiie  details  of  the  operations  differ  chiefl}'  in  this,  that  the  flaps  have  been 
taken  from  the  groins  and  lateral  aspects  of  the  abdominal  wall,  with 
their  bases  downwards,  so  that  they  migiit  be  nourished  bj'  the  recurrent 
branches  of  the  common  femoral  artery. 

Wood's  Operation A  flap  composed  of  the  skin  and  areolar  tissue 

of  the  abdominal  walls  above  the  extroverted  bladder  is  first  dissected 
up.  This  flap  is  somewliat  square  in  shape,  and  its  base  should  corre- 
spond in  width  with  the  exposed  mucous  membrane  of  the  bladder.  Its 
length  should  be  sufficient  to  cover  the  whole  of  the  exposed  mucous 
membrane.  This  flap  is  turned  down  with  its  skin-surface  towards  the 
bladder.  Then  a  "  pyriform  flap,"  the  base  of  which  is  about  equal  in 
width  to  the  length  of  the  umbilical  flap,  is  dissected  up  from  each  groin, 
the  base  of  the  flap  being  "directed  towards  the  scrotum  and  thigh" 
(Fig.  784).  These  two  flaps  ai-e  brought  together  so  as  to  meet  in  the 
median  line,  and  to  cover  in  the  umbilical  flap,  the  raw  surfaces  of  the 
two  groin-flaps  being  in  contact  with  the  raw  surface  of  the  reversed 


7S4. — Wood's  Operation  for  Extroverted 
Bladder.     Outliae  of  Incisions. 


Fig.  7So. — Wood's  Operation:  Flaps  applieJ. 


umbilical  flap.  The  flaps  are  then  secured  in  position  by  hare-lip  pins, 
each  pin  passed  so  as  to  transfix  both  the  groin-flaps  and  a  fold  of  the 
umbilical  flap  beneath,  holding  the  three  firml^^  together  (Fig.  185).  No 
sutures  are  required  in  the  flaps.  The  edges  of  the  wounds  left  in  the 
places  from  which  the  flaps  have  been  raised  are  then  brought  together 
by  hare-lip  pins  and  wire  sutures  (Fig.  785),  and  bi-oad  strips  of  plaster 
placed  across  so  as  to  support  the  parts  and  to  I'emove  as  far  as  possible 
any  tension  from  the  flaps.  The  patient  must  be  kept  in  bed  in  a  sitting 
posture,  with  the  knees  drawn  up. 

If  the  operation  be  successful,  all  the  pins  and  sutures  may  be  re- 
moved by  about  the  sixth  or  eighth  day,  and  cicatrisation  will  probal)ly 
be  complete  before  the  end  of  a  month;  the  exposed  surface  of  the 
bladder  being  completely  covered  in,  leaving  onl}^  a  small  opening  above 
the  root  of  the  fissured  penis,  to  which  an  apparatus  may  be  readily 
adapted  to  catch  the  urine.     If  the  umbilical  flap  be  not  of  sufficient 
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length,  very  troublesome  fistiilse  are  apt  to  be  left  at  its  angles,  requir- 
ing further  plastic  operations  for  their  cure.  Experience  has  shown 
1  hat,  if  the  operation  be  left  at  this  stage,  the  benefit  is  not  permanent. 
The  contraction  of  the  cicatrices,  and  the  constant  tendency  to  protru- 
sion of  the  raucous  membrane  of  the  bladder  from  beneath  the  new  cov- 
ering at  the  opening  left  at  the  root  of  the  penis  (Fig.  1SQ),  lead  to  a 
gradual  increase  in  the  size  of  the  opening  and  a  partial  return  of  the 
symptoms.  To  prevent  this,  the  fissured  penis  may  be  covered  in  by 
the  following  method.  The  whole  front  of  the  scrotum,  including  the 
dartos,  together  with  the  skin  covering  the  lower  side  of  the  penis,  are 
raised  so  as  to  form  a  bridge  of  skin  connected  with  the  groin  at  each 
side.     This  is  lifted  ovei-  the  penis,  and  placed  upon  a  raw  surface  pre- 


Fig.  7S6.  Fig.  787. 

Wood's  Operation  by  Lateral  Reversed  Flaps. 

(After  Wood.) 

pared  by  turning  down  -a  collar  or  flap  from  the  lower  arched  border  of 
the  new  bladder-covering  and  from  the  sides  of  the  urethra  and  penis  as 
far  forwards  as  the  glans.  A  continuous  vvire  suture  is  applied  to  keep 
the  deep  flaps  in  place ;  and  the  transplanted  scrotal  structures  are 
united  to  the  border  of  the  bladder-covering  by  a  line  of  interrupted 
sutures  (Fig.  787).  The  scrotal  wound  is  readily  closed  by  some  wire 
sutures.  By  this  means  a  sort  of  urethra  is  formed,  containing  the 
muscular  tissue  of  the  dartos  in  its  roof,  which  may  even  give  it  a  slight 
power  of  contraction,  so  as  to  enable  the  new  bladder  to  retain  small 
quantities  of  urine.  This  second  stage  of  the  operation  is  often  some- 
what interfered  with  by  erections  of  the  penis.  These  are  best  con- 
trolled by  ice-bags.  The  knees  should  be  kept  drawn  up  so  as  to  relieve 
tension,  especially  in  the  first  stage  of  the  operation.  After  the  cure  is 
complete,  the  patient  is  often  troubled  by  the  growth  of  hair  from  the 
under  surface  of  the  umbilical  flap,  and  the  accumulation  of  phosphates 
upon  the  hairs  and  in  the  angles  of  the  new  bladder.  This  is  best  re- 
lieved by  extracting  the  hairs  with  a  pair  of  forceps,  and  by  using  weak 
acid  injections  to  remove  the  accumulation  of  phosphates. 


CYSTITIS. 

Idiopathic  inflammation  of  the  bladder  is  of  rare  occurrence.  This 
disease  most  commonly  originates  either  from  traumatic  causes,  as  from 
the  passage  of  instruments,  the  irritation  of  broken  fragments  of  calculus, 
&c.  ;  or  it  may  arise  from  irritation  produced  by  the  application  of  blis- 
ters, the  administration  of  diuretics,  or  directly  from  the  extension  of 
ironorrhoea  to  the  interior  of  the  organ. 
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Acute  Cystitis. — The  Symptoms  of  c^^stitis  consist  not  only  in  local 
pain  and  weight  about  the  hypogastric  and  iliac  regions,  with  tender- 
ness on  pressure  in  these  situations,  and  a  good  deal  of  constitutional 
irritation;  but  in  the  existence  of  extreme  irritabilit}^  about  the  bladder. 
So  soon  as  a  few  drops  of  urine  collect,  they  excite  so  much  irritation  in 
this  viscns  that  they  cannot  be  retained,  and  are  expelled  l>y  a  kind  of 
spasmodic  or  convulsive  effort,  constituting  strangury,  often  accom- 
panied by  a  good  deal  of  tenesmus  and  great  suffering.  The  urine  will 
be  found  to  be  high  colored,  mixed  with  more  or  less  mucus  or  pus,  and 
often  tinged  with  blood. 

Termination. — An  acute  attack  of  cystitis  usually  terminates  in  the 
chronic  form  of  the  disease,  and  thus  gradually  undergoes  resolution. 
Occasionally,  however,  it  terminates  fatally;  and  when  this  is  the  case, 
the  patient's*  symptoms  commonly  assume  an  ataxic  character,  the 
tongue  becoming  brown  and  dry,  the  pulse  rapid  and  weak,  and  the 
urine  very  offensive.  On  examination  after  death,  it  will  commonly  be 
found  that  the  inflammation  of  the  bladder  has  gone  on  to  gangrene  of 
the  mucous  membrane,  to  diffuse  peritonitis,  or  to  the  formation  of  ab- 
scess, either  in  the  substance  of  the  wall  of  the  bladder  or  l)etween  the 
bladder  and  the  rectum,  with  perhaps  infiltration  of  urine  in  the  deep 
areolar  tissue  of  the  pelvis  or  the  perinaeum. 

Treatment. — The  treatment  of  cystitis  is  very  simple,  the  disease  ad- 
mitting of  little  being  done  in  the  way  of  medicines.  The  free  applica- 
tion of  leeches  to  the  neighboi'hood  of  the  inflamed  organ,  long-continued 
soaking  in  warm  hip-baths,  the  application  of  poppy  fomentations  or  of 
laudanum  and  linseed-meal  poultices,  the  injection  of  emollient  enemata, 
and  the  copious  administration  of  barley  water  or  mucilaginous  drinks, 
will  subdue  the  inflammation  and  afford  the  patient  great  comfort ;  to 
these  means  may  be  added  the  administration  of  antimonials  with  hen- 
bane or  opiates.  The  only  salines  that  are  of  much  use  are  the  citrate 
and  nitrate  of  potash  ;  and  these  must  be  given  largely  diluted. 

Chronic  Cystitis. — Acute  cystitis  commonly  degenerates  into  the 
chronic  form  of  the  disease,  the  symptoms  of  which  closely  resemble, 
though  in  a  modified  degree,  those  that  have  just  been  described  as 
characterising  acute  cystitis,  and  constitute  one  of  the  varieties  of  the 
"irritalile  bladder." 

The  Treatment  of  chronic  cystitis  must  be  of  a  moderately  anti-inflnm- 
matoiy  character,  so  long  as  inflammatoiy  action  keeps  up;  when  once 
this  subsides,  and  the  disease  falls  into  an  asthenic  condition,  the  man- 
agement of  the  disease  must,  to  a  considerable  extent,  be  modified.  In 
the  earl}^  stages,  whilst  there  is  tenderness  and  inflammatory  action, 
leeches,  warm  hip-baths,  poppy  fomentations,  mucilaginous  drinks,  with 
henbane,  and  some  alkaline  remedies,  especially  the  liquor  potassse 
largely  diluted,  will  be  found  most  useful,  the  bowels  at  the  same  time 
being  kept  open  by  castor-oil  and  enemata.  If  there  be  much  strangury 
of  a  spasmodic  charactei*,  it  will  best  be  relieved  by  cupping  or  leeching 
the  perinseum,  the  internal  administration  of  chloric  ether  and  opiates, 
or  the  cannabis  Indica,  and  the  use  of  morphia  suppositories.  If  the 
urine  become  offensive  in  cystitis,  whether  chronic  or  acute,  great  advan- 
tage is  derived  by  washing  out  the  bladder  with  a  solution  of  the  per- 
manganate of  potash  or  of  salic3dic  acid. 

Irritability  of  the  Bladder  is  a  condition  of  verv  frequent  occur- 
rence It  is  met  with  at  all  ages,  complicates  many  of  the  diseases  to 
which  the  urinary  organs  are  liable,  and  arises  from  a  great  variety  of 
causes.  • 
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Symptoms. — The  patient  has  a  frequent  desire  to  pass  nrine;  tlie  fluid 
is  generally  ejeeted  forcibl}',  or  even  spasmodieally,  and  in  small  quan- 
tities at  a  time.  Its  passage  is  attended  by  pain  of  a  burning,  aching, 
spasmodic  character,  then  constituting  Strangury^  sometimes  confined 
to  the  body,  sometimes  to  the  neck  of  the  bladder,  not  unfrequently  ex- 
tending to  the  point  of  the  penis,  or  radiating  round  the  pelvis  and  down 
the  thiglis.  The  urine  may  in  the  eai'lier  stages,  and  in  some  cases 
throughout,  continue  to  be  healthy  ;  but  more  commonly,  after  the  dis- 
ease has  lasted  some  little  time,  it  becomes  loaded  with  mucus,  muco- 
pus,  or  pus.  When  the  mucoid  secretion  is  abundant,  viscid,  and  gluti- 
nous, the  affection  is  called  Vesical  Catarrh.  In  this  stage  its  duration 
may  be  indefinite,  more  particularly  in  individuals  advanced  in  years 
and  gouty  in  constitution. 

Symptoms  ofVesical  Catarrh. — In  vesical  catarrh  the  symptoms 
are  made  up  of  local  irritation  and  constitutional  debility.  There  is 
frequent  desire  to  pass  urine,  which  is  usually  ammoniacal  and  fetid, 
and  is  mixed  with  a  large  quantity  of  glutinous  stringy  mucus,  which 

gives  it  a  turbid  appearance.  The 
urine,  on  standing,  se[)arates  into  two 
parts,  the  upper  being  clear,  but  the 
lower  consisting  of  a  thick,  viscid, 
slimy  or  gummy  mucus,  often  semi- 
opaque  and  purulent  in  appearance ; 
it  sticks  tenaciously  to  the  bottom  of 
tlie  pot,  and  when  poured  out  hangs 
from  the  edge  in  long  stringy  mass»^s. 
It  is  often  mixed  with  urinary  de- 
posits, more  especially  of  a  phos- 
phatic  kind.  Its  microscopic  appear- 
ances are  represented  in  Fig.  788. 

The  alkaline  condition  of  urine  in 
vesical  catarrh  has  been  supposed  to 
depend  upon  the  simple  fermentation 
of  its  mucus;  but  Niemeyer  and 
Lister  have  shown  that  urine  mixed 
with  mucus  ma}'^  continue  acid  for  a 
great  length  of  time,  unless  it  have 
become  mixed  with  lower  organisms, 
with  vibrios,  &c.,  which  Niemeyer 
has  supposed  to  enter  the  bladder  through  badly  washed  catheters,  but 
which,  according  to  Salisbury,  are  developed  directly  from  the  epithe- 
lium of  that  organ. 

This  chronic  form  of  inflammation  of  the  bladder  is  not  unfrequently 
fatal,  death  resulting  eventually  with  symptoms  of  a  typhoid  character; 
the  tongue  becoming  brovvn  and  the  pulse  feeble;  and  these  conditions 
are  usually  associated  with  urseinic  poisoning. 

Pathological  Changes On  examining  the  bladder  after  death  in 

such  cases,  great  thickening  of  the  muscular  coat  and  of  the  mucous 
membrane  will  usually  be  found,  together  with  a  dilated  and  tortuous 
condition  of  the  veins  ramifying  upon  it,  the  blood  contained  within 
wdiich  is  peculiarly  black.  Abscesses  may  be  found  in  the  walls  or  out- 
side them,  circumscribed  and  bounded  by  plastic  matter.  The  mucous 
membrane  is  thrown  into  folds  and  ridges,  which  become  thickened  and 
hardened,  having  irregular  depressions  between  them,  so  as  to  cause  the 
interior  of  the  bladder  to  resemble  souiewliat  the  inside  of  one  of  the 
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Fig.  788. — Microscopical  Appearances  in  Mu- 
cus of  Vesical  Catarrti.  1.  1.  Mucus.  9. 
Epithelium.  .3.  Pus.  4.  "  Organic  Glo- 
bules," met  witli  in  the  Urine. 
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cavities  of  the  heart  with  its  projecting  columiiiie 
carnese.  This  fascicnlate<l  condition  is  almost 
an  invariable  accompaniment  of  long-continued 
chronic  inflaniraatoiy  irritation  of  the  bladder. 
As  the  organ  becomes  hypertrophied,  in  conse- 
quence of  the  continuance  of  the  disease,  it  usually 
becomes  sacculated,  the  c,vsts  forming  at  its  pos- 
terior or  lateral  parts.  The  sacculi  are  of  two  Fig.  7S9.— Cyst  in  the  waii 
kinds,  both  of  vvhich  are  formed  bj^  projections  of  the  Bladder. 

between  the  fasciculi  of  the  wall  of  the  bladder. 

In  the  first  and  least  common  kind,  the  muscular  as  well  as  tlie  mucous 
coat  is  pushed  outwards.  In  the  second  form  of  cyst,  the  mucous  coat 
alone  forms  a  kind  of  hernial  protrusion  (Fig.  789).  In  the  cysts  thus 
formed,  accumulations  of  various  kinds  may  take  place:  mucus,  pus, 
sabulous  matter,  and  even  calculous  concretions,  not  unfrequently  being 
met  with  in  these  situations.  It  is  the  retention  of  urine,  mixed  with 
mucus  or  pus  in  these  cysts,  where  it  undergoes  decomposition,  that  is 
a  common  cause  of  the  great  fetor  of  the  urine  in  such  cases. 

Causes Irritability  of  the  bladder  may  arise,  as  has  already  been 

stated,  from  a  great  variet}^  of  causes.  These  differ  somewhat  as  the 
disease  occurs  in  men,  in  women,  or  in  children.  The  causes  of  irrita- 
bility of  the  bladder  in  men  ma3'  be  arranged  under  the  following  heads. 

1.  Morbid  Conditions  of  the  Urine. — If  this  secretion  be  preternatu- 
rally  acid  and  acrid,  and  loaded  with  lithates  and  the  products  of  im- 
perfect assimilation,  it  is  especially  apt  to  occasion  an  irritation  of  the 
l)ladder,  attended  b}'  pain  and  a  frequent  desire  to  expel  the  offending 
fluid.  Urine  containing  oxalates  in  large  quantity  is  sometimes,  though 
more  rarely,  a  source  of  irritability  of  the  bladder,  which  in  these  cases 
is  perhaps  increased  by  the  morbidly  sensitive  state  of  the  nervous  sys- 
tem usually  co-existing  with  these  conditions  of  the  urine. 

In  gout^  irritability  of  the  bladder  is  not  unfrequently  met  with.  This 
may  in  some  cases  be  owMug  to  the  acid  and  acrid  character  of  the  urine; 
in  others,  to  the  excitation  of  a  distinct  gouty  inflammation  of  the  blad- 
der and  prostate,  co-existing  or  alternating  with  the  articular  form  of  the 
disease. 

2.  Renal  Disease,  more  particularly  the  lodgment  of  a  stone  in  the 
kidney,  will  often  occasion  sympathetic  pains  in  the  bladder,  with  much 
irritability  of  that  organ,  so  as  closely  to  simulate  vesical  disease,  or 
even  to  lead  to  a  suspicion  of  the  existence  of  stone  in  the  bladder. 
Tuberculous  pyelitis  will  often  occasion  irritability  of  the  bladder,  so 
as  to  closely  simulate  the  symptoms  of  stone.  The  presence  of  the  un- 
organisable  deposit  in  tlie  hilus  of  the  kidney,  wiiether  it  be  tuberculous, 
or  calculous,  will  produce  the  same  local  symptoms,  and  is  not  unfre- 
quently attended  by  sympathetic  irritation  of  the  bladder,  simulating 
the  presence  of  stone  in  that  organ. 

3.  Disease  of  Bladder  itself,  as  a  chronically  inflamed  state  of  its 
mucous  meml)rane,  will  give  rise  to  pain  ami  irritation  on  the  accumu- 
lation of  a  small  quantity  of  urine,  with  a  frequent  desire  for  its  expid- 
sion.  So,  also,  when  the  interior  of  the  organ  is  fasciculated,  or  con- 
tains cysts,  and  more  especially  if  there  be  a  tumor  in  a  state  of  ulcer- 
ation, a  degree  of  morbid  irritability  will  be  induced,  often  of  the  most 
severe  and  intractable  kind. 

4.  The  Lodgment  of  a  Stone  in  the  Bladder  will  alwa3^s,  by  its  me- 
chanical action,  by  its  weight  and  pressure,  by  rolling  about  when  the 
body  is  in   motion,  irritate  the  interior  of  tlie  organ  ;  and,  in  fact,  the 
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"rational  symptoms"  of  slone  in  the  bladder  are  simply  those  of  irrita- 
bility of  that  oryan. 

5.  Inflammation^  Ulce7^ation,  Abscess,  or  other  Diseases  of  the  Pros- 
tate, and  inflammation,  gonorrheal  or  simple,  and  abscess  or  stricture  of 
the  deeper  portions  of  the  urethra,  also  not  unfrequently  occasion. irri- 
tability of  the  bladder. 

6.  Various  Diseases  in  Neighboring  Organs  will  occasion -this  condi- 
tion. Amongst  the  most  frequent  are  fissure  and  ulcer  of  the  rectum 
and  anus,  piles,  prolapsus,  intestinal  worms,  gall-stones,  and  varicocele. 

Diagnosis. — The  diagnosis  of  irritability  of  the  bladder  is  easily 
made;  but  it  is  often  a  matter  of  no  little  difficulty,  though  of  the  very 
first  importance,  to  diagnose  the  precise  cause  of  that  irritability.  This 
can  of  course  only  be  done  by  a  careful  surgical  exploration  of  the  whole 
of  the  urinary  organs,  and  often  of  the  neighboring  parts  ;  no  more  in- 
quiry into  the  nature  of  the  symptoms,  no  chemical  examination  of  the 
urine,  can  do  more  than  establish  the  fact  of  the  existence  of  "  irrita- 
bility of  the  bladder,"  and  afford  some  evidence  of  a  negative  kind  as 
to  the  absence  of  certain  causes.  But  nothing  short  of  a  careful  surgical 
exploration  by  means  of  the  catheter,  finger,  and  sound,  of  the  urethra, 
prostate,  and  bladder,  can  enable  the  practitioner  to  state  with  absolute 
certainty  on  what  this  condition  of  irritability  depends.  I  have  re- 
peatedly seen  cases  of  stone  in  the  bladder,  and  of  prostatic  disease, 
vainly  treated  by  medical  means  for  months  as  cases  of  simple  "  irrita- 
bility of  the  bladder;"  the  existence  of  the  real  cause  of  the  symptoms 
having  been  overlooked  altogether,  until  a  proper  surgical  examination 
of  the  urinary  organs  was  instituted.  So  closely,  in  fact,  do  the  symp- 
toms of  vesical  irritation,  arising  from  gout,  or  sj^mpathetic  with  kidney- 
disease,  simulate  those  that  are  occasioned  by  stone  in  the  bladder,  that 
it  is  impossible  for  the  most  experienced  medical  practitioner  to  refer 
them  with  certainty  to  the  right  cause  without  exploring  this  cavit3\  I 
have  known  several  patients  who  had  been  operated  on  for  stone,  and 
who,  some  years  afterwards,  suflTered  from  gouty  irritability  of  the  blad- 
der, imagine,  but  erroneously,  that  they  were  laboring  under  a  recurrence 
of  the  calculus,  so  closely  do  the  two  classes  of  symptoms  coincide  in 
character. 

Treatment In  the  treatment  of  irritability  of  the  bladder  it  must 

be  borne  in  mind  that  this  condition  is  not  a  substantive  disease,  but  is 
an  assemblage  of  sj^mptoms  resulting  from  the  influence  of  a  great  num- 
ber of  very  various  causes,  which  must  first  be  removed  before  the 
bladder  can  recover  its  normal  sensibility  and  tone.  When  once  tiie 
occasioning  cause  has  been  removed,  whether  that  be  a  calculus,  or  gout, 
or  prostatic  disease,  or  a  pile,  the  remaining  local  vesical  irritation  may 
be  removed  by  the  use  of  weak  alkaline  and  mucilaginous  drinks.  Many 
sedatives  are  of  use ;  some  in  one  case,  others  in  another.  Opium  and 
belladonna,  either  by  mouth  or  in  suppository,  are  amongst  the  best. 
Henbane,  or  Indian  hemp,  suits  some  patients;  and  chloral  is  amongst 
the  most  generally  useful  remedies.  The  diet  should  be  carefully  regu- 
lated, and  warm  hip-baths  used  frequently. 

Cystotomy The  disease,  when  once  fairl}^  chronic,  may  become  hope- 
lessly intractal)le,  resisting  every  means  of  treatment,  local  and  consti- 
tutional ;  and  nothing  can  be  moi-e  miserable  than  the  state  of  the 
unfortunate  victim  of  an  incurably  "irritable  bladder."  In  such  ex- 
treme and  long  continued  cases  in  which  the  patient's  life  has  become  a 
burden  to  him,  in  which  every  constitutional  remedy  and  local  sedative 
has  been  unavailingly  tried,  the  idea  has  occurred  to  Surgeons  of  inci- 
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sing  the  inflamed  and  diseased  parts  by  an  operation  as  for  litliotoray. 
Gutlirie,  who  in  1834  strongly  recommended  this  procedure,  states  that 
Sir  W.  Blizard  snccessfully  practised  it  in  several  cases  as  far  back  as 
1806,  dividing  the  enlarged  prostate  and  neck  of  the  bladder  with  a 
donble  gorget.  Of  late  _years  it  has  been  proposed  to  make  an  incision 
as  for  median  or  medio-lateral  lithotomy,  into  the  neck  of  the  bladder, 
and,  by  introducing  a  caoutchouc  tube,  allow  the  urine  to  drain  away. 
This  operation  has  proved  successful  in  the  hands  of  Verneuil,  and  is 
certainly  a  proper  procedure  in  hopelessly  chronic  and  otherwise  incura- 
ble cases. 

Treatment  of  Vesical  Catarrh. — When  vesical  catarrh  has  come 
on,  and  the  disease  has  lost  its  active  inflammatory  character,  appearing 
rather  to  consist  of  atonic  exudations  from  the  mucous  membrane,  a 
difi"erent  plan  of  treatment  will  require  to  be  adopted.  In  such  cases  as 
these,  the  greatest  benefit  will  be  derived  from  warm  stimulating  and 
balsamic  diuretics.  Amongst  the  best  are  infusion  of  buchu  or  matico 
in  large  doses.  These  remedies  are  useless,  unless  taken  in  quantities 
of  a  pint  or  a  pint  and  a  half  in  the  day.  They  may  be  conjoined  with 
nitric  acid  and  tincture  of  nux  vomica,  if  the  urine  be  alkaline  and  the 
bladder  atonic.  But  no  remedy  appears  to  me  to  possess  so  much  influ- 
ence over  the  mere  ropy  mucoid  discharge  as  the  balsam  of  copaiba. 
Turpentine,  cubebs,  and  tincture  of  the  sesquichloride  of  iron,  will  be 
found  useful.  It  is  often  difficult  to  say  beforehand  which  diuretic  will 
suit  best,  and  I  can  lay  down  no  precise  rules  to  guide  the  practitioner 
in  this  respect.  But  they  may  often  be  tried  or  alternated  with  advan- 
tage. In  man}^  cases  great  temporary  relief  is  obtained  from  each  new 
remedy,  which  fails  to  be  maintained.  In  the  more  advanced  forms  of 
the  disease,  when  typhoid  symptoms  come  on,  bark  and  ammonia  will 
be  found  most  useful,  together  with  the  administration  of  the  brandy- 
and-egg  mixture.  In  these  cases  also  it  is  of  great  importance  to  empty 
the  bladder,  by  means  of  the  catheter,  of  the  viscid  mucus  that  accumu- 
lates in  it,  and  the  putrefaction  of  which,  together  with  that  of  the 
residual  urine,  tends  to  engender  the  depressed  state  into  which  the 
patient  sinks.  In  some  cases,  this  may  advantageously  be  done  by 
washing  it  out  with  warm  water  injections  through  a  double-current 
catheter.  In  this  stage  of  the  disease,  benefit  may  occasionally  be  de- 
rived from  the  employment  of  slightly  astringent  injections.  Amongst 
the  most  useful  of  these  will  be  found  the  nitrate  of  silver,  in  the  pro- 
portion of  one  grain  to  four  or  six  ounces  of  tepid  distilled  water. 
Brodie  emploj^ed  water  slightly  acidulated  with  nitric  acid. 

Irritability  of  the  Bladder  in  Children  appears  to  be  an  affection 
closely  allied  to  the  congestive  and  subacute  inflammatory  conditions  of 
the  different  mucous  membranes,  as  of  the  eyes,  nose,  and  throat,  that 
commonly  occur  in  strumous  subjects.  In  this  disease  the  child  passes 
urine  with  great  frequenc}''  and  with  much  pain  ;  the  urine  is  offensive, 
and  usually  phosphatic  ;  there  is  much  uneasiness  complained  of  about 
the  groins  and  along  the  penis  ;  in  fact,  many  of  the  ordinary  symptoms 
of  stone  are  present.  On  sounding  the  bladder,  it  will  be  found  rough- 
ened, fasciculated,  and  often  contains  sabulous  matters  mixed  with 
mucus.  Occasionally  there  is  a  good  deal  of  gastro-intestinal  irritation, 
and  not  unfrequently  worms  are  present. 

The  Treatment  consists  in  attention  to  the  general  improvement  of 
the  health,  in  the  removal  of  intestinal  irritation,  in  the  regulation  of  the 
digestive  functions,  and  in  the  administration  of  copaiba  in  small  doses, 
either  alone  or  conjoined  with  a  few  minims  of  liquor  potassoe,  at  the 
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same  time  that  general  antistrnmons  treatment  must  be  properly  carrieil 
out,  and  the  bladder  washed  out  from  time  to  time  with  a  weak  solution 
of  the  nitrate  of  silver. 

Irritability  of  the  Bladder  in  Women  often  simulates  stone  so 
closely,  that  it  is  only  after  very  careful  sounding  that  the  Surgeon  is 
satisfied  that  no  calculus  exists.  This  condition  depends  on  a  morbidly 
sensitive  state  of  the  mucous  membrane  of  the  urethra  and  bladder,  that 
may  arise  from  a  variety  of  causes,  similar  to  those  described  at  p.  SOS, 
as  occasioning  irritability  of  the  male  bladder.  There  are  some  condi- 
tions, however,  in  which  it  occurs,  that  are  peculiar  to  women.  1.  It 
ma}-  be  a  truly  neurotic  or  hysterical  affection.  2.  It  is  often  sympa- 
thetic: being  connected  with  some  local  disease  of  the  genito-urinary 
organs,  with  a  vascular  tumor  at  the  meatus  of  the  urethra,  or  with  some 
congestive  affection  of  the  uterus,  which  will  require  to  be  cured  before 
the  bladder  can  be  brought  into  a  sound  state.  3.  Prolapsus  of  the 
anterior  wall  of  the  vagina,  drawing  down  the  corresponding  portion  of 
the  bladder,  will  keep  up  this  condition;  if  so,  the  prolapsus  must  be 
cured  by  some  plastic  operative  procedure.  In  all  circumstances,  how- 
ever, when  this  state  has  once  been  set  up,  it  is  very  difficult  to  remove. 
4.  In  many  cases  it  is  undoubtedly  due  to  the  irritation  produced  by  a 
morbid  state  of  the  urine,  dependent  on  mal-assimilation,  and  usually 
connected  with  an  excess  of  lithates.  In  cases  of  this  kind,  careful 
regulation  of  diet,  and  the  administration  of  potash  with  henbane,  will 
afford  much  relief;  but  the  complaint  is  of  a  very  intractable  nature,  and 
under  the  most  careful  treatment  will  often  continue  for  years.  5.  In 
strumous  girls  it  may  be  due  to  a  congestive,  thickened,  and  irritated 
state  of  the  vesical  mucous  membrane,  similar  to  that  which  is  met  with 
in  other  parts  of  the  body,  as  the  eyelids,  nose,  and  throat.  In  cases 
such  as  these,  the  patient  requires  to  be  put  upon  a  general  antistru- 
mous  treatment,  and  the  bladder  should  be  mopped  out  with  a  very 
strong  solution  of  the  nitrate  of  silver.  This  is  best  done  by  dilating 
the  urethra,  passing  a  silver  tube  into  the  bladder,  and  then  tlirough  it 
a  small  sponge-probang  charged  with  the  solution. 

TUMORS  AND  CYSTS  OP  THE  BLADDER  ;    AND  HEMATURIA. 

Tumors  of  the  Bladder. — The  most  common  tumor  of  the  bladder 
is  the  villous.  This  tumor  is  in  no  ways  malignant — in  the  great  ma- 
jorit}'  of  cases,  being  more  nearly  allied  to  a  papilloma.  It  consists  of 
numerous  delicate  branched  processes  floating  freelj'  in  the  urine.  On 
microscopic  examination,  each  process  is  found  to  be  composed  of  a 
capillary  loop  surrounded  by  an  extremely  delicate  connective  tissue,  in 
some  parts  almost  homogeneous,  with  numerous  nuclei  scattered  through 
it.  The  surface  is  covered  with  epithelium  similar  in  character  to  that 
of  the  bladder.  These  tumors  almost  invariably  grow  on  some  part  of 
the  trigone,  and  usually  near  the  orifice  of  one  ureter.  Fragments  of 
them  may  occasionally  be  found  in  the  urine,  thus  serving  as  a  diagnostic 
mark  of  the  nature  of  the  disease.  They  prove  fatal  eventually  by  pro- 
fuse hgemorrhages  of  a  most  persistent  character,  or  by  the  pain  they 
occasion  and  the  obstruction  to  the  escape  of  the  urine,  thus  leading  to 
secondary  diseases  of  the  bladder  and  kidneys  (see  Vol.  I.,  p.  T42). 

True  cancer  of  the  bladder  is  very  rare,  and  still  more  rare  as  a  pri- 
mary growth.  When  found,  it  is  almost  always  the  result  of  extension 
of  the  morbid  growth,  either  from  the  prostate  or  from  the  rectum  or 
uterus.     The  diagnosis  is  extremely   difficult  and  uncertain.     As  the 
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cells  usually  found  in  carcinoma  veseml)le  in  many  respects  the  cells  of 
the  bladder  epithelium,  especially  tliose  irregular  epitlielium-cells  found 
in  the  urine  during  cystitis,  but  little  value  can  be  attached  to  the  pre- 
sence of  such  cells  in  attempting  to  diagnose  this  disease. 

Cancer  of  the  bladder  is  usually  associated  with  similar  disease  of  the 
prostate  or  neighboring  structures,  and  in  women  may  be  secondary  to 
cancer  of  the  uterus.  According  to  Walshe,  it  does  not  appear  before 
the  fortieth  year. 

These  tumors,  whether  simple  or  malignant,  occasionally  become  en- 
crusted with  phosphatic  matter,  deposited  upon  them  by  the  urine  ;  and 
then  they  will  resemble  still  more  closely  a  calculus  when  the  bladder  is 
sounded  ;  from  it,  however,  they  may  be  distinguished  by  their  fixed 
character,  and  by  the  impossibility  of  passing  a  sound  around  them. 
Some  difficulty  is  often  experienced  in  examining  the  bladder  in  these 
cases ;  for,  as  the  fungous  mass  pushes  back  the  posterior  w^all  of  the 
viscus,  it  has  a  tendency  to  elongate  the  prostatic  portion  of  the  urethra 
and  the  neck  of  the  bladder,  so  that  a  very  long  instrument  may  be  re- 
quired to  reach  it. 

Little  can  in  general  be  done  in  the  way  of  Treatment  in  this  disease; 
though  the  example  of  Civiale  might,  in  some  cases,  be  advantageously 
followed,  who  removed  a  small  growth  seated  at  the  neck  of  the  bladder 
by  seizing  and  twisting  it  off  with  a  lithotrite.  Warner  has  recorded  a 
case  in  which  a  tumor  of  this  kind,  of  the  size  of  an  egg,  was  tied  in  the 
bladder  of  a  woman  after  dilating  her  urethra.  Billroth  has,  however, 
recently  successfully  removed  a  villous  growth  from  the  bladder  of  a  boy 
by  performing  suprapubic  and  median  lithotomy  at  the  same  time,  and 
guiding  a  knife  passed  in  through  the  perineal  wound  with  his  finger  in- 
serted at  the  suprapubic  opening. 

Cysts  of  the  Bladder  have  already  been  mentioned  at  pp.  128,  134, 
and  808,  in  connexion  with  stone  in  and  with  irritability  of  that  organ. 
We  have  now  to  consider  them  as  a  separate  disease  As  such  they  may 
be  single  or  multiple,  small  in  size,  not  larger  than  a  cherry,  or  attain- 
ing the  magnitude  of  the  foetal  head,  and  even  larger  than  this.  They 
no  doubt  commonly  occur  in  the  bladders  of  elderly  men  who  have  suf- 
fered from  severe  mechanical  obstacles  to  the  passage  of  the  urine,  in  the 
shape  of  stricture  or  enlarged  prostate,  are  associated  with  a  generally 
thickened  fasciculated  state  of  the  organ,  and  appear  to  be  the  result  of 
simple  dilatation  of  some  weakened  spot  in  the  periphery  of  the  bladder 
by  the  compression  of  the  contained  urine  during  efforts  at  expulsion, 
causing  extrusion  of  the  mucous,  of  the  thinned  muscular,  and  of  the 
expanded  serous  coats  at  some  points  of  least  resistance. 

But  there  is  another  kind  of  bladder-cyst,  the  origin  of  which  cannot 
be  explained  in  this  way,  and  that  would  appear  to  be  a  distinct  out- 
growth of  the  bladder.  These  cysts  may  be  single  or  multiple,  and  may 
attain  an  enormous  magnitude.  The  largest  I  have  seen  occurred  in  a 
man  35  years  of  age,  otherwise  perfectly  healthy.  He  was  admitted  into 
University  College  Hospital,  and  was  under  the  joint  care  of  Dr.  Wilson 
Fox  and  the  author.  There  was  a  tense  elastic  tumor,  smooth  and 
rounded,  occupying  the  whole  abdomen  and  extending  into  the  pelvis, 
so  as  to  be  felt  through  the  rectum.  Had  it  occurred  in  a  woman,  the 
disease  would  probably  have  been  pronounced  ovarian.  The  tumor  had 
existed  for  six  months,  had  gradually  increased,  but  occasioned  no  un- 
easiness except  by  its  pressure-effects.  There  was  and  had  been  no  diffi- 
culty in  passing  urine  or  in  defecation.  The  tumor  was  aspirated  at  its 
most  prominent  part,  and  seven  pints  of  clear  urine  were  drawn  off.    The 
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patient  sudclenlj'^  became  faint,  and  died  of  syncope.  On  examination 
after  death,  two  enormous  c^ysts  were  found  connected  with  tlie  bladder, 
one  on  each  side,  by  a  rounded  opening  that  would  admit  the  little 
finger.  These  orifices  were  situated  symmetrically  equidistant  from  the 
mesial  line,  and  about  one  and  a  half  inch  above  each  ureter.  These 
cysts  were  thin-walled,  chiefly  composed  of  mucous  membrane  and  peri- 
toneum, possibly  having  expanded  muscular  fibres  in  their  composition. 
Tiie  two  cysts  were  emptied  through  the  bladder  l)y  the  one  puncture. 
The  pelvis  of  the  kidne3's,  the  ureter,  and  the  bladder  were  all  dilated  ;  the 
urethra  and  prostate  quite  healthy.  There  was  a  total  absence  of  me- 
chanical obstruction.  It  looked  as  if  the  whole  of  the  urinary  apparatus 
between  the  calyces  of  the  kidneys  and  the  neck  of  the  bladder  had  taken 
on  a  dilating  out-growth.  For  certainly  tiie  dilatation  of  the  canals  and 
the  formation  of  the  cysts  could,  not  be  occasioned  by  excentric  pressure, 
due  to  mechanical  obstruction. 

HEMATURIA. — The  admixture  of  blood  with  the  urine  may  usually  be 
recognized  by  the  color  that  it  communicates  to  this  fluid.  If  the  blood 
be  in  large  quantity,  the  urine  will  be  dark-brown,  chocolate,  or  moroue- 
colored,  and  will  stain  red  the  bottom  of  the  utensil  or  a  piece  of  white 
blotting-paper.  If  it  be  in  smaller  quantity,  tlie  urine  will  be  brown  in 
varying  shades — smoky,  or  having  something  the  aspect  of  thin  l)eef-tea  ; 
and  in  other  cases  it  will  be  little  discolored,  but  will  deposit  a  red  or 
brown  sediment  on  standing.  Under  the  microscope,  blood-discs  may 
be  detected  in  large  numbers.  Heat  coagulates  the  bloocl  into  a  brownish- 
grey  deposit,  leaving  a  clear  supernatant  fluid. 

Heematuria  may  arise  from  a  constitutional  condition  or  from  a  local 
cause.  When  constitutional,  it  is  usually  the  consequence  of  scurvy.  In 
those  cases  it  will  necessarily  be  associated  with  other,  and  probably 
marked,  evidences  of  the  disease.  A  form  of  hematuria,  depending  on  the 
presence  of  a  parasite — the  Bilharzia  h aematobia — is  prevalent  in  Africa, 
and  has  been  ably  investigated  by  Leuckart,  John  Harley,  Cobbold, 
and  others. 

When  arising  from  local  causes,  hsematuria  is  a  symptom  of  disease  ex- 
isting in  some  part  of  the  urinary  apparatus;  but  it  often  assumes  so 
great  an  importance  from  the  loss  of  blood  induced,  that  it  must  be 
looked  upon  as  a  substantive  disease. 

Sources. — Hsematuria  may  arise  from,  1,  the  Kidneys  ;  2,  the  Bladder; 
3,  the  Prostate;  or  4,  the  Urethra;  and  from  each  source  several  dis- 
tinct causes  will  produce  it.  The  recognition  of  the  precise  morbid 
condition  that  gives  rise  to  hs&maturia  is  of  the  first  importance  in  its 
treatment. 

1.  Haemorrhage  from  the  Kidneys When  occurring  from  the 

kidneys,  the  bleeding  may  be  the  result  of  congestion,  acute  inflamma- 
tion, or  malignant  disease  of  those  organs,  of  acute,  tubercular,  or  calcu- 
lous pyelitis,  or  of  passage  of  a  calculus  down  the  ureter.  The  most 
certain  evidence  that  the  blood  comes  from  the  kidnej'  is  the  presence 
of  blood-casts  of  the  renal  tubules.  The  renal  congestion  may  be  inflam- 
matory or  passive;  in  either  case  the  urine  will  present,  after  the  dis- 
charge of  blood  has  ceased,  evidences  of  chronic  renal  disease  in  the  form 
of  albumen,  pus,  or  casts  of  tubes.  When  the  haemorrhage  arises  from 
renal  calculus,  either  stationary  or  descending,  the  symptoms  of  that 
morbid  condition,  described  in  p.  Y26,  vol.  II.,  will  be  well  marked. 

2.  Haemorrhage  from  the  Bladder If  the  blood  proceed  from 

the  bladder,  it  may  be  the  result  of  congestion  of  the  mucous  membrane, 
of  the  irritation  of  a  calculus,  of  villous  disease,  or  of  the  ulceration  of 
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malignant  disease.  When  it  depends  on  vesical  congestion,  there  will 
be  a  sensation  of  weight  in  the  region  of  the  bladder,  with  frequent  de- 
sire to  pass  urine;  when  on  calculus,  the  special  symptoms  of  the  exist- 
ence of  stone  will  be  present.  When  it  occurs  from  villous  disease  of  the 
neck  of  the  bladder,  the  quantity  of  blood  lost  is  usually  very  great  and 
the  hpemorrliage  is  persistent.  The  blood  will  be  found  uniformly  mixed 
with  the  urine.  If  it  arise  from  malignant  disease,  the  discharge  of  pus, 
and  of  the  debrii>  of  the  ulcerating  tumor,  will  afford  unequivocal  evi- 
dences of  the  true  source  of  the  haemorrhage. 

3.  Haemorrhage  from  the  Prostate. — If  the  prostate  be  the  source 
of  hiiemorrhage,  the  discharge  may  be  occasioned  by  congestion  of  that 
organ,  or  I)y  its  ulceration,  simple  or  malignant.  In  these  cases,  explo- 
ration by  the  rectum  and  urethra  will  indicate  the  true  cause  of  the 
bleeding. 

In  general,  when  the  hsematuria  is  renal,  the  urine  will  be  uniformly 
mixed  with  the  l>lood;  when  it  is  prostatic  or  vesical,  the  first  urine 
that  passes,  or  that  is  drawn  off  by  the  catheter,  will  be  pale  and  less 
bloody  than  the  last,  and  at  the  termination  of  the  flow  nothing  but 
blood  may  escape. 

4.  Haemorrhage  from  the  Urethra. — The  bleeding  may  arise 
from  simple  congestion  of  the  mucous  membrane,  from  inflammatory 
irritation  of  it,  or  may  follow  rupture  of  the  walls  of  the  canal,  conse- 
quent on  injury  or  on  the  introduction  of  instruments. 

Blood  from  the  urethra  usually  flows  independently  of  micturition, 
as  in  recent  injuries,  or  passes  with  the  first  few  drops  of  urine.  It 
may,  however,  occasionally  come  with  the  last  drops  expelled.  This  is 
by  no  means  uncommon  in  gonorrhoea,  or  in  cases  of  gleet  dependent 
upon  a  granular  condition  of  the  mucous  membrane  of  the  bulbous  por- 
tion of  the  urethra.  It  seems,  then,  to  be  due  to  the  contraction  of  the 
ejaculator  urinse  squeezing  a  drop  or  two  of  blood  from  the  inflamed 
spot. 

Treatment. — The  treatment  of  hsematuria  must  necessarily  have  refer- 
ence to  its  cause.  When  it  depends  on  a  morbid  constitutional  state, 
as  scurvy  or  malarial  poisoning,  the  treatment  of  the  disease,  of  which 
the  hsematuria  is  merely'  a  symptom  or  an  effect,  must  be  conducted  on 
ordinary  medical  principles.  If  it  arise  from  inflammatory  congestion 
of  the  kidneys,  bladder,  or  prostate,  cupping,  or  the  application  of 
leeches  over  the  affected  part,  demulcents,  and  saline  drinks,  will  be 
most  efficacious  ;  if  from  passive  congestion,  it  will  usually  be  found 
that  the  hepatic  portal  system  is  at  fault,  and  a  dose  or  two  of  blue-pill 
or  calomel,  followed  by  a  purgative,  and  afterwards  by  the  use  of 
astringents,  will  speedily  induce  a  cessation  of  the  haemorrhage.  The 
astringent  that  exercises  the  most  marked  influence  in  arresting  hsema- 
turia, when  that  condition  is  purely  passive,  is  undoubtedly  gallic  acid. 
This  may  be  given  in  five  or  ten  grain  doses,  frequently  repeated,  in 
infusion  of  buchu  or  uva  ursi. 

As  a  general  rule,  it  is  better  not  to  use  the  catheter  in  these  cases; 
but  sometimes  the  bladder  becomes  distended  by  a  large  soft  coagulum, 
filling  up  its  interior,  and  causing  it  to  reach  to  the  umbilicus,  forming 
a  rounded  solid  tujuor,  like  a  gravid  uterus.  In  such  circumstances, 
the  fluid  contents  m-xy  be  drawn  off  by  a  large  catheter,  and  the  moi'e 
solid  portion  broken  down  and  washed  away  by  the  injection  of  tepid 
water  through  a  large-eyed  or  double-current  catheter.  If  the  syringe 
of  an  aspirator  be  adapted  to  a  large-eyed  catheter,  the  blood,  even  when 
coagulated  into  a  single  large  clot   filling  the  whole   bladder,  may  be 
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easily  removed.  By  the  use  of  this  simple  contrivance,  a  complication 
formerly  most  troublesome  to  the  Surgeon  and  most  agonising  to  the 
patient  is  overcome  without  the  slightest  difficulty.  If  decomposition 
occur  in  the  coagulum,  giving  rise  to  the  formation  of  flatus  in  the 
bladder,  a  weak  tepid  saline  solution, to  which  a  little  creasote  has  been 
added,  may  advantageously  be  used.  I  have  known  abundant  htema- 
turia  to  continue  for  many  years — for  twelve  or  fourteen — probably  from 
villous  disease,  without  deranging  the  general  health  to  so  great  an 
extent  as  might  be  expected  from  so  continuous  and  copious  a  loss  of 
blood. 

ATONY    OF    THE    BLADDER. 

Atony  of  the  Bladder  may  occur  with  the  opposite  conditions  of 
retention  and  incontinence  of  urine,  according  as  there  is  associated 
mechanical  impediment  or  the  neck  of  the  organ  retains  or  has  lost  its 
contractile  power.  When  the  body  of  the  bladder  is  atonic,  whilst  the 
neck  preserves  its  contractility,  retention  of  urine  will  ensue  in  conse- 
quence of  simple  inability  on  the  part  of  the  organ  to  expel  its  contents, 
and  not  from  the  existence  of  any  mechanical  obstacle  to  the  outward 
flow  of  the  urine.  When,  on  the  other  hand,  the  neck  of  the  bladder  is 
paralysed,  the  urine  cannot  be  retained,  but  dribbles  away  involunta- 
rily, thus  constituting  incontinence  (p.  819).  Atony  of  the  bladder 
occasionall,y  occurs  as  the  result  of  a  single  prolonged  over-distension, 
whether  voluntar}'  or  involuntary. 

Atony  of  the  bladder  appears  in  many  cases  to  depend  on  simple  loss 
of  muscular  contractility,  and  to  be  altogether  unconnected  with  any 
diminution  of  nervous  power.  The  true  pathology  of  this  condition  has 
still  to  be  made  out.  May  it  not,  like  the  analogous  atony  of  tiie  heart, 
be  due  to  fatty  or  granular  degeneration  of  the  muscular  fibres  of  the 
affected  organ,  and  the  '•  flabby  heart"  have  its  counterpart  in  the  atonic 
or  "flabby"  bladder? 

Retention  of  Urine  — Loss  of  tone  in  the  body  of  the  bladder,  lead- 
ing eventually  to  its  atony,  not  unfrequentl}^  occurs  in  old  age  as  the 
result  of  simple  diminution  of  muscular  power.  It  must  not  be  con- 
founded with  Paralysis  of  the  bladder  as  tlie  result  of  injury  or  disease 
of  the  spinal  cord. 

Sym2Dto7ns. — VVIien  this  condition  comes  on  slowly  as  the  result  of 
disease,  the  patient  usually  finds  that  the  urine  escapes  in  a  dribbling 
manner;  that  tliere  is  some  difficulty,  and  at  last  an  impossibilit}^,  in 
emptying  the  bladder  completely;  andtiiere  is  not  that  forcible  ejection 
of  the  last  drops  of  urine  that  is  characteristic  of  a  healthy  tone  in  the 
organ  ;  at  the  same  time,  there  is  not  unfrequently  a  tendency  to  the 
dribbling  away  of  a  few  drops  towards  the  end  of  the  emission  of  urine, 
and  after  its  apparent  cessation.  There  is  also  an  occasional  escape  of 
urine  at  niglit.  When  complete  retention  occurs,  whether  this  take 
place  gradually  or  suddenly,  tlie  bladder  slowly  enlarges,  rising  at  last 
out  of  the  pelvis  into  the  abdomen,  stretching  up  into  the  hypogastric 
region,  reaching  even  as  high  as  the  umbilicus.  On  examining  the  lower 
part  of  the  abdomen,  the  organ  will  be  felt  hard,  elastic,  rounded,  and 
pyriform  in  shape,  projecting  above  the  pubes,  and  feeling  much  like  an 
enlarged  uterus.  In  this  situation,  also,  percussion  will  elicit  a  dull 
sound  ;  and  on  exploring  the  part  through  the  rectum,  the  bladder  will 
be  found  to  project  in  this  direction  also  ;  and  on  tapping  with  the 
fingers  above  the  pubes,  fluctuation  may  be  felt  through  the  wall  of 
the  gut. 
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Atony  of  tlie  bladder  is  a  sufficient  cause  for  incomplete  retention  of 
urine.  But  it  does  not  appear  to  me  to  be  adequate  to  explain  the  com- 
plete retention  with  distension  of  the  bladder  that  is  c(nnmonly  seen. 
For  this  to  occur  there  must  be  some  mechanical  obstacle,  however 
sliglit,  to  the  outward  flow  of  the  urine — contraction  of  the  neck,  or  a 
congested  or  enlarged  prostate.  Could  complete  retention  occur  from  a 
merely  atonic  bladder,  we  shonld  meet  with  it  in  women  as  well  as  in  men. 
But  simple  atony  of  the  bladder  is  a  cause  of  incontinence,  not  of  com- 
plete retention,  in  the  female.  It  is  the  mechanical  obstacle  at  the  neck 
of  the.  male  bladder  which  intensifies  the  effects  of  its  atony  and  leads  to 
the  complete  stoppage. 

After  the  bladder  has  once  become  distended,  it  commonly  happens 
that  a  quantity  of  urine  continues  to  dribble  out  of  it;  in  fact,  the 
amount  that  escapes  in  this  manner  vany  be  very  considerable,  tliough 
the  retention  continue  unrelieved.  I'his  retention  ivith  dribbling  is  a 
condition  of  much  practical  importance,  as  the  continued  escape  of  nrine 
may  lead  the  patient,  and  even  the  Surgeon,  to  overlook  the  true  nature 
of  the  disease;  the  more  so,  as  in  elderlj'  people  retention  slowly  in- 
duced often  occasions  but  little  inconvenience.  I  have  drawn  off  nearly 
a  gallon  of  urine  from  a  patient  in  whom  it  had  not  been  suspected  that 
retention  existed,  in  consequence  of  the  continuance  of  this  dribbling. 
Jn  women,  retention  is  not  by  any  means  so  common  as  in  men,  but 
the  bladder  will  sometimes  attain  an  enormous  size,  rising  as  high  as 
the  umbilicus;  and  such  large  bladders  have  been  tapped  under  the  sup- 
position of  the  tumor  being  an  ovarian  c^-st,  or  some  similar  growth.  I 
once  witnessed  such  a  case  in  which  the  Surgeon,  to  his  surprise,  on 
tapping  the  tumor,  drew  off  a  quantity  of  clear  and  healthj^  urine,  in- 
stead of  ovarian  fluid;  fortunately  no  bad  effects  followed.  This  reten- 
tion with  dribbling  occurs  in  consequence  of  the  l)ladder,  as  it  rises  out 
of  the  pelvis,  elongating  its  neck;  and  as  the  body  becomes  bent  for- 
ward over  the  i)ubes  a  sharp  curve  or  angle  is  formed  at  the  junction  of 
the  neck  and  body  of  the  viscus,  through  which  a  small  body  of  urine 
continues  to  dribble  avvay,  and  escapes  rather  bj-  its  own  gravity  than 
by  any  expulsive  effort  on  the  part  of  the  patient. 

Diagnotiia — Retention  from  ^to?;^  can  easily  be  diagnosed  from  reten- 
tion from  Obstruction.  In  the  former,  on  introducing  the  catheter  when 
the  patient  is  lying  on  his  back,  tiie  instrument  will  not  onl}'^  readily 
enter,  but  the  urine  will  simply  flow  out  in  a  slow  uniform  stream,  not 
being  projected  in  a  jet  by  the  contraction  of  the  walls  (»f  the  organ,  but 
rising  and  falling  in  obedience  to  the  respiratory  movements.  In  reten- 
tion from  obstruction,  there  will  be  experien.  ed  some  difficulty  in  pass- 
ing the  instrument  at  some  one  point ;  and  when  once  it  is  introduced 
into  the  bladder,  the  urine  will  escape  in  a  free  and  far  projected 
siream. 

ReHidt^. — The  habitual  retention  of  a  small  quantity  of  ni'ine  in  an 
atonic  liladder  which  is  incapable  of  discharging  completely  the  whole 
of  iis  contents  occurs  much  more  frequently  than  is  suspected.  The 
quantitjr  thus  retained  will  var^'  from  an  ounce  to  half  a  pint:  the  pa- 
tient believing  tliat  he  has  emptied  his  bladder,  but  the  introduction  of 
a  catheter  proving  the  existence  of  retained  urine.  This  condition  will 
be  a  source  of  serious  inconvenience,  and  eventually  of  disease,  to  the 
patient.  In  consequence  of  the  bladder  never  being  completely  emptied, 
there  will  be  frequent,  sudden,  and  almost  irresistible  calls  to  pass  urine, 
so  as  to  simulate  irritability  of  the  bladder.  The  retained  urine  be- 
comes offensive,  aramoniacal  or  fisliy  in  odor,  and  mixed  with  mucus  or 
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muco-pus.  The  constituents  of  the  urine  become  absorbed,  derange  the 
health,  give  rise  to  impaired  nutrition,  and,  being  eliminated  by  the 
skin,  irritate  it  and  occasion  intractable  forms  of  skin-disease.  I  have 
seen  chronic  eczema  of  the  most  inveterate  character  produced  in  this 
way,  and  only  yield  to  treatment  on  care  being  taken  to  keep  the  blad- 
der clear  and  tree  from  residual  urine.  Tlie  continuance  of  complete 
retention  of  urine  from  atony  of  the  bladder,  will  probably  give  rise  to 
fatal  consequences  ;  a  subacute  inflammation  taking  place  in  the  mucous 
membrane  of  the  organ,  which  falls  into  a  sloughy  condition,  accom- 
panied b}^  symptoms  of  a  typhoid  type.  In  some  instances  coma  super- 
venes, owing  to  the  poisoning  of  the  system  by  the  absorption  of  the 
urinary  constituents.  Even  thougli  the  retention  be  relieved,  tliis  con- 
dition is  apt  to  come  on :  vesical  catarrh  with  fetid  urine  supervening, 
the  tongue  becoming  brown,  and  low  fever  setting  in.  The  bladder 
cannot  ulcerate  or  burst  when  the  retention  arises  from  atony  of  that 
organ  independent  of  any  mechanical  obstacle;  the  continued  dribbling 
preventing  this  catastrophe. 

Treatment The  treatment  of  retention  from  atony  must  have  refer- 
ence to  the  cause  of  the  loss  of  power  in  the  bladder;  but  in  all  circum- 
stances the  urine  must  be  drawn  o(f  regularly.  A  large  gum  catheter 
must  accordingly  be  introduced  twice  a  day,  even  though  the  retention 
be  not  complete,  in  order  to  empty  the  bladder  of  tlie  small  quantity  of 
residual  uiine  left  in  it  after  the  apparent  evacuation  of  its  contents; 
and,  in  doing  this,  care  must  be  taken  that  the  beak  of  the  instrument 
properly  enters  the  body  of  the  bladder,  which  is  further  removed  from 
the  pnbes  than  usual;  for  it  will  sometimes  happen  that  it  may  enter 
the  dilated  prostatic  part  of  the  urethra,  or  elongated  neck  of  the  blad- 
der, when,  an  ounce  or  two  of  urine  escaping,  it  may  be  supposed  that 
there  is  no  more  left,  though  in  reality  the  viscus  is  immensely  dis- 
tended. In  order  to  get  the  catheter  well  in,  its  p(jint  should  be  closely 
hooked  around  the  pubes  and  raised  by  dei^ressing  the  handle  between 
the  thighs.  In  cases  of  paralysis,  the  catheter  should  neither  be  intro- 
duced too  frequently,  nor  should  it  he  allowed  to  remain  in  the  bladder. 
Frequent  introduction  of  the  instrument,  or  its  retention  in  the  bladder, 
is  liable  to  be  followed  by  subacute  cystitis,  with  fetid,  amraoniacal, 
and  viscid  urine. 

These  sequences  are  usually  attributed  to  the  mechanical  irritation 
produced  hy  the  instrument  giving  rise  to  low  inflammation  of  the  vesi- 
cal mucous  membrane,  and  this  occasioning  in  its  turn  a  decomposition 
of  the  urine.  That  a  solid  and  foreign  body  like  a  catheter  may,  by  its 
repeated  introduction  into  and  retention  in  the  bladder,  develop  irrita- 
tive inflammation  of  the  interior  of  this  organ,  is  by  no  means  impro- 
bable. But  I  cannot  consider  this  to  be  the  sole,  or,  indeed,  the  chief 
cause  of  the  urinar}-  disturbance  that  ensues.  It  would  appear  probable 
that  the  air  which  is  carried  into  the  bladder  at  each  introduction  of  the 
empty  catheter,  gives  rise  to  decomposition  of  the  urine ;  that  this  be- 
coming ammoniacal.  decomposed,  and  fetid,  irritates  the  raucous  mem- 
brane of  the  bladder ;  that  vesical  catarrh  then  results ;  and  that  thus 
we  have  the  [jhenomena  of  decomposed  urine,  subacute  cystitis,  and 
vesical  catarrh,  occurring  in  the  consecutive  order  just  given,  and  pri- 
marily arising  from  and  dependent  on  the  introduction  of  air,  and 
consequent  putrefaction  of  the  urine.  The  pressure  of  the  point  of  a 
catheter  retained  in  a  paralysed  bladder  may  also  give  rise  to  sloughing 
of  the  mucous  membrane. 

When  once  a  bladder  has  become  atonic,  it  very  rarely  recovers  its 
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contractility  completely.  The  regulai*  use  of  the  catheter  becomes  im- 
perative, and  will  do  more,  b}^  taking  off  the  habit  of  retention,  to  favor 
normal  contractility,  than  any  medicines.  The  only  internal  remedy  of 
any  real  value  is  strychnine,  in  very  minute  doses,  long  continued. 

The  treatment  of  an  enormously  distended  bladder  with  concurring 
extravasation  into,  and  abscess  of,  the  perinseum,  is  ver}^  simple.  It 
consists  in  putting  the  patient  in  the  lithotomy  position,  introducing  the 
left  forefinger  into  the  rectum,  thrusting  a  long  bistoury,  edge  upwards, 
into  the  mid-line  of  the  perinaeum,  until  it  reaches  the  open  space  occu- 
pied by  pus  and  urine,  cutting  upwards  for  about  three  inches,  and  thus 
opening  up  the  perineal  suppuration  and  extravasation,  and  evacuating 
the  over-distended  bladder  through  the  incision  thus  made.  The  double 
pathological  condition  is  thus  relieved  by  one  simple  free  incision.  After 
the  operation,  an  elastic  catheter  ma}^  ])e  passed  by  the  urethra  into  the 
bladder,  the  end  left  open,  attached  to  an  India-rubber  tube,  and  the 
urine  thus  allowed  to  escape. 

Incontinence  of  Urine  arises  from  weakness  of  the  neck  of  the 
bladder,  in  consequence  of  which  there  is  not  sufficient  power  to  hold 
the  contents  of  the  organ,  and  the  urine  escapes.  It  may  be  regarded 
as  active  or  passive,  according  as  the  body  of  the  bladder  retains  or  has 
lost  its  contractile  power. 

Active  Incontinence  is  most  frequent  in  children,  in  whom  it 
occurs  during  sleep,  the  patient  losing  command  over  the  sphincter  so 
soon  as  a  small  quantity  of  urine  has  accumulated  behind  it.  In  many 
cases  it  is  sj^mpathetic,  dependent  on  the  irritation  of  piles,  stricture  of 
the  urethra,  or  stone  in  the  bladder;  and  occasionally  it  results  from 
nervous  causes,  more  particularly  in  women  of  a  hysterical  temperament. 
In  strumous  children,  nocturnal  incontinence  of  urine  is  very  apt  to 
occur;  prol)ably  from  the  irritation  produced  by  the  fluid,  which  is 
generally  found  loaded  with  uric  acid  crystals. 

Passive  Incontinence,  or,  as  it  has  been  termed  by  Thompson, 
overJloiD  of  urine,  occurs  when  the  bladder  is  in  a  state  of  atony.  In 
such  cases,  the  sphincter-like  action  of  the  neck  may  not  be  quite  lost, 
so  that  a  small  quantity  of  urine  is  ejected  from  time  to  time,  as  it  over- 
comes the  slight  resistance  offered  by  the  partial  contractility  of  the 
neck.  Over-distension  of  the  bladder  will  occasion  incontinence  of  urine, 
not  from  paralysis,  but  from  a  kind  of  strain  of  the  muscular  structures 
of  the  part:  in  this  way  a  patient,  who  from  circumstances  has  been 
unable  to  empty  his  bladder  for  a  considerable  time,  may  suffer  from  in- 
continence. Incontinence  or  overflow  is  also  liable  to  occur  in  cases  of 
enlarged  prostate  ;  being  here  preceded  by  distension  (see  page  827). 
In  old  people  it  may  occur  fiom  simple  debility,  and  is  commonly  asso- 
ciated with  a  tendency  to  retention. 

Treatment The  treatment  must  depend  upon  the  cause.     When  the 

incontinence  occurs  in  weakly  children,  if  it  be  not  connected  with  worms 
or  gastro-intestinal  irritation,  which  should  then  be  removed,  the  ad- 
ministration of  tonics  will  be  found  useful — either  quinine  or  the  tincture 
of  sesquichloride  of  iron,  alone  or  conjoined  with  tincture  of  cantharides. 
If  there  be  irritation  of  the  mucous  membrane  of  the  bladder,  the 
administration  of  alkalies,  in  conjunction  with  a  tonic,  as  the  potassio- 
tartrate  of  iron,  or  a  little  copaiba  mixed  with  hone}',  will  be  found  very 
serviceable.  Cold  sponging,  light  clothing  at  uight,  and  means  calcu- 
lated to  break  the  habit,  such  as  waking  the  child  at  the  time  at  which 
it  genei-ally  occurs,  changing  his  position  in  bed,  &c.,  sliould  not  be 
omitted.     Of  all  remedies  for  incontinence  of  urine  in  children,  bella- 
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donna  is  the  most  successful.  Ringer  advises  it  to  be  given  in  full  doses; 
from  10  to  20  minims  of  tlie  tincture  three  times  a  day.  When  incon- 
tinence occurs  at  a  more  advanced  period  of  life,  if  tiiere  be  any  source 
of  sympathetic  irritation,  this  must  be  removed:  if  none  can  be  dis- 
covered, recourse  must  be  had  to  tonics,  especially  iron  and  cantliarides 
witli  strychnine,  and  galvanism,  together  with  cold  douching  or  shower- 
baths,  and  in  old  people  the  daily  use  of  tiie  catheter. 

Hysterical  Retention  and  Incontinence  of  Urine  not  unfre- 
quently  occur  in  nervous  girls,  and  require  to  be  treated  by  antihysteri- 
cal  remedies,  amongst  which  preparations  of  sesquichloride  of  iron, 
either  alone  or  with  valerian,  will  be  found  most  useful.  Cold  douches 
are  also  of  great  service.  In  cases  of  hysterical  retention,  it  may  some- 
times be  necessary  to  use  the  catheter;  but  in  such  circumstances  it  is 
well  not  to  employ  this  instrument  too  frequently'',  as  the  patients  are 
apt  to  get  into  the  habit  of  having  it  introduced,  and  will,  with  that 
morbid  propensity  that  characterises  hysteria,  continue  for  a  lengtli  of 
time  to  require  its  introduction.  If  left  to  themselves,  though  the  bladder 
may  become  much  distended,  it  will  not  burst,  but  will  probably  empty 
itself  without  further  trouble,  particularly  if  the  patient  be  put  into  a 
tub  and  well  douched  over  the  hip  and  loins  with  cold  water.  In  some 
cases,  these  morbid  conditions  in  women  appear  to  be  connected  with 
some  local  irritation  about  the  urethra  or  uterus  ;  and  then  proper  treat- 
ment must  be  directed  to  these  organs  before  the  disease  can  be  removed. 

Painful  Conditions  of  the  Bladder. — The  bladder  may  be  tlie  seat 
of  severe  pain,  either  continuous  or  remittent,  without  any  disease  being 
discernible  in  it  on  tiie  closest  examination  ;  the  pain  being  either  a  kind 
of  neuralgic  condition,  especially  occurring  in  hysterical  or  hypochon- 
driacal patients  ;  or  else  being  sympathetic  with,  and  dependent  on, 
disease  at  a  distance,  as  in  the  kidneys,  uterus,  I'ectum,  &c.  At  the 
same  time  it  must  be  borne  in  mind,  that  the  secretion  of  acid  or  irri- 
tating urine  will,  in  some  individuals,  be  a  source  of  much  and  constant 
suffering;  and  that  any  disease  seated  about,  or  coming  into  contact 
with,  the  neck  of  the  bladder,  as  tumor,  stone,  &c.,  is  especially  apt  to 
give  rise  to  severe  suffering,  and  will,  in  many  cases,  be  accompanied  by 
frequent  desire  to  micturate,  with  much  spasm  about  the  part. 


CHAPTER   LXXr. 

DISEASES  OF  THE  PROSTATE. 

The  prostate  is  subject  to  Acute  and  Chronic  Inflammation,  to  Hy- 
pertrophy, and  occasionally  to  Atrophy,  Malignant  Disease,  Tubercle, 
and  the  formation  of  c.ilcu'li. 

PROSTATITIS. 

Acute  Inflammation  of  the  Prostate,  or  Prostatitis,  very 
rarely  occurs  as  an  idiopathic  affection.  When  met  witli,  it  is  usually 
the  result  of  gonorrhoea,  or  of  the  use  of  stricture-instruments,  more 
especially  in  middle-aged  men. 

Symjotoms. — These  are — deeply-seated  dull  pain,  with  heat  and  weight 
in  the  perinseum,  a  frequent  desire  to  pass  urine,  and  very  great  and 
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spasnoodic  pain  ficconipanying  the  act ;  in  fact,  the  irritability  that  is 
set  up  about  the  neck  of  the  bladder  is  perhaps  the  most  marked  and 
distressing  feature  in  the  disease.  These  symptoms  are,  however,  com- 
mon to  various  inflammatory  affections  of  the  urinary  organs,  and  they 
can  onlj-  be  distinctly  referred  to  the  inflamed  prostate  by  rectal  explo- 
ration. On  introducing  the  finger  into  the  gut,  the  prostate  will  be 
found  much  enlarged  and  exquisitely  tender  to  the  touch  ;  and  the  pa- 
tient often  suffers  considerably  from  the  pressure  of  the  inflamed  organ 
upon  the  rectum  during  defecation. 

Treatment. — This  should  be  of  an  active  antiphlogistic  character,  so 
as  to  prevent,  if  possible,  the  formation  of  abscess.  The  periuEeum  must 
be  cupped  or  well  leeched ;  warm  hip-baths  and  poppy  fomentations 
assiduously  employed;  and  salines  with  antimony  administered.  In 
this  waj',  the  formation  of  abscess  within  or  around  the  prostate  may, 
in  many  cases,  be  prevented. 

Prostatic  Abscess  may  happen  either  as  a  consequence  of  acute 
inflammation  running  into  the  suppurative  stage,  and  in  this  way  it  is 
not  very  unfrequently  met  with  as  a  complication  of  gonorrhoja ;  or  it 
may  occur  with  comparatively  little  antecedent  inflammation — as  some- 
times happens  in  pyaemia,  or  if  the  organ  be  accidentally  bruised  during 
lithotrity.  In  these  cases,  abscess  perhaps  as  frequently  forms  in  the 
areolar  envelope  as  in  the  organ  itself.  Idiopathic  suppuration  of  the 
prostate,  irrespective  of  any  of  the  above  causes,  is,  however,  of  rare 
occurrence  ;  but  it  may  occur  in  individuals  of  broken  health,  the  matter 
then  usually  accumulating  in  large  quantity,  and  discharging  itself  into 
the  bladder. 

Symptoms. — When  inflammation  of  the  prostate  terminates  in  abscess, 
rigors,  with  strangury,  and  perhaps  retention  of  urine,  occur.  In  many 
cases  the  perinseum  becomes  brawny;  in  others,  tenderness  of  the  gland 
and  deep  fluctuation  may  be  felt  through  the  rectum.  When  left  to 
itself,  the  abscess  most  usually  gives  way  into  the  urethra  or  neck  of 
tlie  bladder ;  but  it  may,  esi)ecially  when  occurring  in  the  prostatic  cap- 
sule, open  externally  into  the  perinseum,  or  even  into  the  rectum.  In 
many  cases,  the  abscess  presenting  on  the  urethral  surface  of  the  pros- 
tate is  burst  during  the  introduction  of  the  catheter,  used  for  the  relief 
of  the  retention  of  urine  induced  by  the  pressure  of  the  tumefaction  ; 
the  matter  escaping  along  the  side  of  and  through  the  instrument. 

Treatment. — It  not  unfrequently  happens  that  the  first  certain  indica- 
tion afforded  to  the  Surgeon  of  the  formation  of  a  prostatic  abscess  is 
the  escape  of  pus  by  the  uretlira,  or  mixed  with  the  urine,  so  as  to  give 
this  fluid  a  thick  milky  appearance.  In  such  circumstances,  the  only 
available  treatment  is  that  which  is  directed  for  the  relief  of  tlie  stran- 
gury and  local  vesical  irritation  on  ordinary  medical  principles,  such  as 
have  already  been  described.  But  if,  as  sometimes  happens,  the  pus 
come  forward  into  the  perinaeum,  then  a  more  decided  line  of  treatment 
is  required.  In  these  cases  a  hard  brawny  mass  will  be  felt  lying  deeply 
on  the  side  of  the  perinseum  ;  and  into  this  a  deep  incision  should  be 
made.  The  Surgeon  must  not  wait  for  fluctuation,  but  must  cut  deeply 
in  the  direction  of  the  matter,  keeping,  however,  as  nearly  as  possible  in. 
the  mesial  line,  with  the  back  of  the  knife  towards  the  rectum.  Even  if 
no  pus  escape  at  first,  it  raa}^  do  so  if  the  part  be  well  poulticed  for  a 
few  hours;  and  thus  communication  with  the  urethra  or  rectum  may  be 
prevented. 

Retention  of  Urine  from  Prostatitis. — In  prostatitis,  retention 
may  occur  from  the  swelling  of  the  organ,  from  the  infiltration  of  exuda- 
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tion  matter  around  it,  or  from  the  formation  of  pus  in  it.  In  these  cases 
the  neck  of  the  Madder  will  be  cnrried  to  a  considerable  distance  from 
the  surlaoc,and  ma^'  very  probably  not  be  reached  by  an  ordinary  cathe- 
ter, which  may  be  buried  up  to  tlie  rings  and  A^et  not  enter  the  cavity  of 
that  organ.  In  these  circumstances  a  silver  prostate-catheter  should 
be  employed;  and  this  must  be  carefully  introduced,  lest,  by  entering 
the  cavity  of  an  abscess  which  has  already  burst  |^er  uret/iram,  it  might 
be  supposed  to  have  entered  the  bladder  itself.  In  introducing  the  in- 
strument in  these  circumstances,  care  should  be  taken  to  keep  its  point 
constantly  in  contact  with  the  upper  surface  of  the  urethra,  and  to  hook 
it  round  the  pubes.  The  ujjper  surface  of  the  urethra  is  a  sure  guide  to 
the  bladder  ;  for  any  abscess,  false  passage,  or  irregularity  of  direction 
will  always  first  affect  the  lower  aspect  of  this  canal,  being  surrounded 
by  yielding  structures  ;  whilst  tlie  upper  part,  being  firmly  supported  by 
bone  and  ligament,  cannot  so  readily  alter  its  direction. 

Deep-Seated  and  very  Chronic  Abscess  will  sometimes  slowly 
form  in  the  pelvis,  between  the  bladder  and  rectum,  or  behind  the  pros- 
tate, giving  rise  by  its  pressure  to  a  long  train  of  obscure  symptoms, 
indicative  of  irritation  about  these  organs,  such  as  dysuria,  strangur}^ 
occasional  admixture  of  pus  with  the  urine.  On  careful  examination  of 
the  perinseum  and  rectum,  some  slight  hardness  may  perhaps  be  deeply 
felt  in  the  mesial  line,  or  towards  one  side  of  it.  This  slowly  increases, 
and  perineal  abscess  of  an  ill-defined  character  developes  itself.  When 
this  has  become  suflflciently  evident,  a  free  incision  should  be  made  into 
it,  when  pus  in  greater  or  less  abundance  will  escape.  On  careful  explo- 
ration by  a  probe  of  the  cavity  thus  opened  up,  a  deep  sinus  will  proba- 
bly be  found  leading  into  the  pelvis,  and  to  the  original  seat  of  the 
abscess.  This  requires  to  be  opened  up  by  a  free  incision  on  one  side  or 
other  of  the  perinseum,  as  if  for  lateral  lithotomy,  and  a  proper  and 
direct  exit  given  to  the  matter.  The  cavity  must  then  be  dressed  with 
dry  lint,  and  allowed  to  granulate  from  the  bottom. 

CHRONIC  ENLARGEMENT  OF  THE  PROSTATE. 

Chronic  Enlargement  of  the  Prostate  may  be  looked  upon  as  a 
senile  disease,  seldom  occurring  before  the  age  of  fifty-five,  and  being 
commonly  met  with  after  this.  At  that  period  of  life,  as  Brodie  observes, 
when  the  hair  becomes  grey  and  scanty,  when  atheroma  begins  to  be 
deposited  on  the  coats  of  the  arteries,  and  when  the  arcus  senilis  forms 
on  the  cornea,  the  prostate  often  becomes  increased  in  size.  At  the  same 
time,  however,  other  changes  take  place  in  the  genito-urinary  system ; 
thus  the  urethra  becomes  dilated  and  the  bladder  thickened  ;  and,  unless 
the  enlargement  of  the  prostate  advance  in  too  great  a  proportion  to  the 
other  changes,  so  as  to  interfere  with  the  free  escape  of  the  urine,  no 
disease  can  properly  be  said  to  be  estal)lished.  If  we  look  upon  the 
diseased  enlargement  of  the  prostate  as  such  an  amount  of  hypertrophy 
of  this  organ  as  interferes  seriously  with  the  discharge  of  the  urine,  we 
shall  probably  not  find  it  so  frequent  even  in  old  men  as  is  generally 
supposed.  Guthrie  states  that  it  is  not  commonly  found  in  the  pensioners 
at  Greenwich  Hospital.  Thompson  found  that  an  enlargement  apprecia- 
ble after  death  existed  in  34  per  cent,  of  men  above  the  age  of  sixty; 
but  that  such  a  degree  of  enlargement  as  to  give  rise  to  symptoms  during 
life  was  only  met  in  15  or  16  per  cent,  of  the  cases  he  examined.  Though 
age  must  be  looked  upon  as  the  primary  cause  of  this  particular  hyper- 
trophy of  the  prostate,  there  can  be  little  doubt  that  it  may  be  predisposed 
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to  by  any  continued  source  of  irritation  of  the  urinary  organs,  such  as 
gonoi-rhoea,  stricture,  or  hard  living. 

ChA-RACTers. — Enlargement  of  tiic  prostate  is  due  to  hypertrophy  of 
the  normal  structures — fibrous  and  glandular — of  the  organs.  Most 
commonly  there  is  an  excess  of  development  of  the  fibrous  structures  ; 
generally,  however,  when  the  size  of  the  gland  has  been  very  slowly  and 
not  greatly  enlarged,  there  is  nearly  equal  hypertrophy  of  all  the  tissues. 
In  rare  instances,  there  is  excessive  development  of  the  glandular  ele- 
ment ;  and  in  some  cases  homologous  tumors  are  developed.  The  en- 
largement generally  occupies  the  whole  of  the  organ,  and  may  cause  its 
size  to  increase  to  that  of  a  hen's  egg  or  a  small  orange;  in  most  cases, 
all  the  lobes  are  enlarged  equally  or  nearly  so,  but  sometimes  there  is  a 
greater  development  of  one  of  the  lateral  lobes  or  of  the  middle  portion. 
More  rarely,  the  lateral  lobes  or  the  anterior  commissure  alone  are  en- 
larged. 

The  enlarged  prostate,  in  the  earlier  stages,  presents  to  the  naked  63^6 
an  appearance  of  rotundity  and  increased  fulness:  at  a  more  advanced 
stage,  there  may  be  great  irregularity  of  outline.  There  is  usually  no 
change  of  color  externally:  and  the  texture  of  the  gland  is  generally 
indurated,  though  sometimes  it  is  found  to  be  looser  and  softer  than 
natural.  On  making  a  section,  the  cut  surface  bulges  above  the  level; 
and  the  shades  of  color  are  more  strongly  marked  than  in  the  healthy 
prostate.  Not  uncommonly,  single  gland-lobules  are  found  h3^pertro- 
phied;  and  in  some  cases,  spheroidal  prominences  are  seen,  which  are 
easily  enucleated,  and  which  are  tumors  formed  in  the  substance  of  the 
gland.  Of  these  we  shall  presently  speak.  In  some  instances,  an  abund- 
ance of  fluid  escapes  from  the  cut  surface  and  from  the  openings  of  the 
prostatic  ducts;  while  in  other  cases  this  is  entirely  wanting.  Small 
cavities,  dilatations  of  the  gland-follicles,  are  occasionally  found  ;  some- 
times empty,  and  sometimes  containing  a  yellow  fluid  resembling  pus  in 
appearance,  but  which  consists  of  the  prostatic  secretion  in  a  thickened 
state.  The  prostate  may  attain  a  very  large  size.  The  largest  that  I 
have  seen  is  certainly  one  in  the  Norwich  Hospital  Museum,  taken  from 
a  man  of  eight}'^;  it  weighs  more  than  20  ounces. 

Simple  Prostatic  TTumors. — The  nature  of  simple  tumors  of  the 
prostate  has  been  carefully  studied  by  Sir  Henry  Thompson ;  to  whose 
elaborate  work  on  the  diseases  of  this  organ  the  student  is  referred  for 
further  information.  According  to  Thompson,  tumors  of  non-malignant 
character  are  met  with  in  most  cases  of  hyperti'ophied  prostate,  and 
also  occasionally  when  there  is  no  enlargement  of  the  organ.  He  divides 
them  into  two  classes. 

"  1.  Tumors  which  are  generally  imbedded  in  the  substances  of  the 
prostate,  but  the  structures  of  which  are  isolated  from  those  which  sur- 
round it. 

"  2.  Outgrowths  which  are  continuous  in  structure  with  the  parts  of 
the  prostate  whence  they  spring,  but  which  manifest  a  tendency  to  be- 
come partially  isolated,  b^^  assuming  a  more  or  less  polypoid  form,  and 
maintaining  attachment  to  the  parent  organ  through  the  medium  of  a 
pedicle  only." 

1.  The  isolated  tumors  in  the  substance  of  the  prostate  have  been  re- 
cognised by  Sir  E.  Home,  Cruveilhier,  Rokitansky,  Paget,  and  other 
pathologists.  They  may  occupy  any  portion  of  the  organ  ;  but  are, 
perhaps,  more  numerous  in  the  lateral  lobes  than  elsewhere.  They  are 
easily  enucleated,  having  but  a  loose  connection  with  the  substance  of 
the  gland.     In  diameter  they  vary  from  yVth  to  fths  of  an  inch.     They 
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are  firmer  and  mostly  paler  in  color  than  the  proper  prostatio  tissno, 
and  are  less  vascular. 

"The  basis  of  the  tumors  appears  to  be  the  fibrous  basis  or  stroma  of 
the  prostate  itself,  an  admixture  of  unstriped,  soft,  pale  muscular  fibres, 
and  connective  with  a  little  elastic  tissue,  closely  interwoven.  Intei'- 
spersed  with  this,  there  are  present  in  most  cases  small  cavities  contain- 
iuo;  flattened  poh^gonal  or  spheroidal  epithelium,  like  that  seen  in  a 
pouch  at  the  extremity  of  a  prostatic  gland-duct,  and  sometimes,  also, 
some  prismatic  epithelium.  These  cavities  are  sometimes  solitary,  some- 
times slightly  branched,  and  sometimes  of  an  elongated  or  tubular  foi'm. 
In  a  few  instances  there  is  very  little,  or,  perhaps  no  such  glandular 
tissue  to  be  found  ;  generally,  however,  a  careful  search  will  discover  it. 
In  some  of  the  outlying  tumors  the  glandular  structure  is  more  perfectly 
developed — in  some  it  is  quite  so — and  a  duct  is  furnished  which  evi- 
dently carries  secretion  to  the  appointed  destination." 

2.  The  part  of  the  prostate  which  is  most  usually  the  seat  of  outgrowth 
is  the  middle  or  urethral  portion,  which  may  become  greatly  enlarged  in 
size,  with  orwithout  h^ypertrophy  of  the  lateral  lobes.  The  growth  assumes 
a  pyriform  shape,  and  is  more  or  less  pedunculated.  It  is  continuous 
in  structure  with  the  prostatic  tissue,  and  has  its  own  duct,  which  opens 
into  the  urethra  through  the  pedicle.  Prostatic  concretions  are  com- 
monly found  in  these  outgi'owths  ;  never  in  the  isolated  tumors. 

Outgrowths  are  most  common  in  the  middle  portion  of  the  prostate; 
but  sometimes  there  may  be  a  projection  from  the  posterior  part  of  one 
of  the  lateral  lobes,  or  from  that  portion  of  the  gland  which  lies  above  or 
in  front  of  the  inner  orifice  of  the  urethra. 

In  rai'e  instances,  the  verumontanum  alone  appears  to  be  aflfected, 
forming  a  thickened  polypoid  projection,  which  projects  in  a  valvular 
manner,  and  interferes  materially  with  the  flow  of  urine. 

Thompson  points  out,  as  had  been  suggested  by  Velpeau,  that  re- 
markable analogies  exist  between  these  prostatic  outgrowths  and  the 
fibroid  tumors  of  the  uterus.  This  view  is  in  accordance  with  the  teach- 
ing of  Leuckart,  Simpson,  and  others,  that  the  prostatic  utricle  in  the 
male  is  the  analogue  of  the  uterus  in  the  female. 

Mechanical  "Effects  of  Enlarged  Prostate  in  the  Urinary- 
Organs. — Enlargements  of  the  prostate  are  productive  of  inconvenience 
with  regard  to  the  flow  of  urine,  giving  rise  either  to  I'etention  or  to  in- 
continence, or  to  a  kind  of  mixture  of  both  conditions.  When  the  lateral 
lobes  are  enlarged,  there  is  a  diminution  of  the  lateral  or  transverse 
diameter  of  the  canal,  at  the  same  time  that  the  antero-posterior  diameter 
is  increased,  so  that  the  canal  becomes  a  chink-like  passage.  The  urethra 
also  becomes  greatl}''  elongated  and  tortuous ;  and  is  diverted  from  the 
natural  direction — this  varying  with  the  form  of  enlargement.  When 
the  median  portion  is  enlarged,  there  is  a  more  or  less  angular  curvature 
of  the  canal  at  the  prostatic  portion.  When,  in  addition,  there  is  en- 
largement of  a  lateral  lobe,  the  urethra  is  also  curved  laterallj'  in  the 
direction  of  the  enlarged  lobe.  The  lateral  deviation  maj^  occur  also 
when  there  is  enlargement  of  the  middle  lobe;  but  it  then  aflfects  both 
sides. 

The  inner  orifice  of  the  urethra  also  undergoes  changes.  Enlarge- 
ment of  the  posterior  part  of  the  middle  portion  of  the  prostate  gives  it 
:a  crescentric  form,  with  the  convexity  directed  upwards:  and,  in  en- 
largement of  either  lateral  lobe,  the  convexity  of  the  crescent  lies  to- 
wards the  side  opposite  the  enlarged  lobe.     Sometimes,  when  there  are 
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two  or  more  irregularl_y  enlarged  lol)es,  the  orifice  is  very  raucli  distorted, 
elongated,  and  toi'tiioiis.  Sometimes,  in  cases  of  valvular  or  peduncu- 
lated projections  Crom  the  posterior  portions,  the  orifice  appears  to  be 
overlapped  altogether.  Tliis  condition  existed  in  the  case  from  which 
the  accompanying  (Fig.  790)  was  taken  ;  the  third,  or  median  lobe  form- 
ing a  pedunculated  tumor  wliich  acted  like  a  valve — obstructing  the  exit 
of  tiie  urine  from  the  bladder,  though  it  did  not  offer  any  obstacle  to  the 
introduction  of  a  catheter. 

The  elongation  and  expansion  of  the  prostatic  portion  of  tlie  urethra 
gives  rise  to  an  increase  in  its  capacity,  so  that  it  sometimes  holds  two  or 


Vig.  791. — Results  of  enlarijed  Prostate  ;  Blad- 
der enlarged  ;  Ureters  dilat3d;  Chronic  Dis- 
ease of  Kidneys. 


Fig.  790. — Bladder  laid  open,  showing 
Enlargement  of  Urethral  Portion  of 
Prostate. 

three  ounces  of  urine ;  and  the  elon- 
gation will  carry  the  neck  of  the  blad- 
der upwards  and  behind  the  pubes, 
to  a  considerable  disiance  from  tiie 
urtthra. 

While  the  lateral  enlargements  cause 
the  urethra  to  assume  a  somewhat  tor- 
tuous course,  tlie  middle  lobe,  if  hy- 
pertrophied,  may  readily  occasion  re- 
tention, b}'  projecting  against  tlie 
entrance  to  this  winding  channel,  and 
falling  over  it  like  a  valve  whenever  tlie  patient  attem[)ts  to  pass  urine, 
as  in  Fig.  790.  Then,  again,  if  the  middle  lobe  continue  small  whilst 
the  enlargement  of  the  lateral  lobes  takes  a  direction  up  towards  the 
bladder,  widening  as  they  go,  the  vesical  neck  may  be  so  dilated  that  in- 
continence and  a  continuous  drihiiling  will  occur  through  a  kind  of  fissure 
that  extends  between  the  lateral  lobes. 

The  obstacle  offered  to  the  passage  of  the  urine  by  an  enlarged  prostate 
will  usually  eventually  give  rise  to  a  chronically  thickened,  fasciculated, 
and  sacculated  bladder,  the  fundus  Obf  which  descends  below  and  behind 
the  enlarged  gland,  forming  a  kind  of  pouch  that  cannot  empty  itself, 
and  in  which  mucus  and  morbid  concretions  are  apt  to  collect.  The 
ureters  often  become  dilated  and  the  kidneys  chronically  diseased ;  a 
series  of  changes  well  illustrated  by  the  annexed  cut  (Fig.  791). 
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Moral  Effects  of  Enlarged  Prostate — The  initation  of  a  con- 
gested and  enlarged  prostate  will  excite  libidinous  ideas  in  the  aged, 
which  may  lead  to  tlie  perpetration  of  acts  of  indecency — such  as  ex- 
posure of  the  person,  &c.,  or  to  a  general  impairment  of  the  moral  tone. 
But  not  only  does  the  diseased  state  of  this  body  thus  excite  a  depraved 
condition  of  the  mind  ;  the  converse  will  also  happen.  And  if  the  true 
history  of  many  cases  of  prostatic  congestion  and  haemorrhage  were 
told,  it  would  be  found  to  begin  in  undue  or  irregular  sexual  or  erotic 
excitement,  by  which  the  genital  organs  have  been  injuriously  over- 
stimulated. 

Symptoms — The  symptoms  of  enlarged  prostate  arise  primarily  from 
the  mechanical  obstacle  otfered  to  the  escape  of  the  urine.  The  first 
symptoms  usually  consist  in  the  feeling  of  a  necessity  to  strain  slightly 
before  the  urine  will  flow ;  and  then,  after  the  bladder  has  been  appa- 
rently emptied,  in  the  involuntary  escape  of  a  small  quantit}'  of  urine. 
The  patient  also  finds  that  he  is  much  longer  than  usual  in  emptying  the 
bladder ;  for,  though  the  stream  flows  freely  enough  so  soon  as  it  has 
once  begun  to  escape,  yet  it  cannot  be  properly  projected,  the  viscus 
having,  to  a  certain  extent,  lost  its  tonicity.  About  this  time  changes 
begin  to  take  place  in  the  urine,  which  usually  becomes  somewhat  fetid, 
even  while  it  continues  acid,  and  is  often  intermixed  witli  more  or  less 
viscid,  stringy  mucus ;  though  in  manj'^  cases  it  is  clear,  pale,  and  not  in 
any  way  altered  in  character.  The  symptoms  often  come  on  in  a  very 
gradual  manner,  the  patient  straining  and  experiencing  much  difficulty 
in  the  extrusion  of  the  urine  for  months  or  even  years  before  retention 
will  occur.  As  the  disease  advances  and  the  bladder  becomes  less  capa- 
ble of  emptying  itself,  two  or  three  ounces  or  more  of  residual  urine  are 
left,  which  becomes  dark,  and  mixed  with  adhesive  sticky  mucus ;  and, 
at  last,  if  the  mucous  membrane  of  the  bladder  fall  into  a  chronic  state 
of  inflammation,  this  urine  assumes  a  milk3'  appearance  from  an  ad- 
mixture of  pus,  and  becomes  hoi'riblj'  offensive,  blackening  the  silver 
,  catheter. 

Diagnosis The  exact  condition  of  the  enlarged  prostate  can  only  be 

ascertained  by  examination  through  the  rectum  and  urethra.  By  rectal 
exploration  with  the  finger,  the  degree  of  enlargement  of  the  lateral 
lobes  can  best  be  ascertained  ;  though,  as  in  many  cases  the  end  of  the 
finger  cannot  reach  the  further  extremity  of  the  gland,  it  will  be  im- 
possible to  say  to  what  extent  the  hypertrophy  has  extended.  The 
urethral  exploration  must  be  conducted  by  means  of  a  long  gum-elastic 
or  a  silver  prostatic  catheter,  and  will  afl'ord  information  that  rectal 
exploration  cannot  give;  and  by  it  are  ascertained  approximately  the 
size  of  the  middle  lobe,  and  the  condition  of  the  urethra  as  to  elongation 
and  curve. 

The  diagnosis  of  obstruction  in  consequence  of  enlarged  prostate  has 
to  be  made  from  that  produced  bjT^,  1,  Stricture  of  the  Urethra;  2,  Cal- 
culus of  the  Bladder;  3,  Vesical  Tumor;  4,  Chronic  Cystitis  ;  5,  Atony 
of  the  Bladder  ;  6,  Paralysis  of  the  Bladder. 

1.  In  Stricture  the  stream  of  urine  is  small;  the  obstruction  is  within 
six  inches  of  the  meatus  ;  and  the  disease  mostly  occurs  before  middle 
life.  In  enlarged  prostate,  the  flow  of  urine  is  not  always  reduced  in 
volume ;  the  obstruction  is  at  least  seven  inches  from  the  orifice ;  and 
the  enlargement  does  not  occur  until  after  middle  life. 

In  stricture,  straining  will  increase  the  jet  of  urine ;  in  enlarged  pros- 
tate, it  only  makes  matters  worse. 
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2.  Calculus  presents  many  sym})toms  in  coinmon  with  enlarged  pros- 
tate, and  its  naore  special  symptoms  may  be  absent.  Tlie  presence  of  a 
small  quantity  of  florid  blood  in  the  urine  passed  after  exercise  should 
make  the  Surgeon  strongly  suspect  the  presence  of  a  stone  ;  but  the  use 
of  the  sound  will  alone  lead  to  an  exact  diagnosis. 

3.  Vesical  Tumor  gives  rise  to  more  pain  and  tenderness  on  the  in- 
troduction of  instruments  than  prostatic  enlargement ;  and  the  urine 
generally  contains  sanious  discharge  and  flocculi,  often  with  sabulous 
matter.  Microscopic  examination  of  the  contents  of  the  urine  may 
show  the  presence  of  the  component  tissues  of  the  tumor.  Tumors, 
especially  of  the  malignant  kind,  may  be  felt  through  the  rectum  ; 
while  villous  tumors  give  rise  to  the  almost  constant  presence  of  blood 
in  the  urine. 

4.  In  Chronic  Cystitis,  without  complication,  the  absence  of  the 
physical  signs  of  enlarged  prostate,  as  ascertained  by  examination  by 
the  rectum  and  urethra,  will  establish  the  diagnosis. 

5.  In  Atony  of  the  bladder  from  over-distension,  the  diagnosis  is 
effected  by  observing  the  manner  in  which  the  urine  flows  on  the  inti'o- 
duction  of  a  catheter.  In  prostatic  obstruction — provided  that  the  dis- 
tension have  not  produced  atony — the  flow  of  urine  is  often  forcible, 
and  can  be  accelerated  by  the  will  of  the  patient ;  while,  in  atony,  the 
urine  simply  runs  out  through  the  catheter. 

6.  True  Paralysis  of  the  bladder,  accompanied  with  a  similar  affection 
of  other  parts,  is  recognised  by  its  concomitant  conditions,  and  by  the 
absence  of  physical  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the 
passive  nature  of  the  flow  of  urine  thi'ough  the  catheter. 

Retention  ofUrine  constitutes  the  great  danger  in  advanced  cases 
of  enlarged  prostate.  It  commonly  comes  on  gradually,  the  patient 
having  for  some  time  before  experienced  considerable  difflcultv  in  pass- 
ing his  nrine,  and  he  will  often  find  that  the  more  he  strains  in  his  efforts 
to  do  this  the  less  readily  will  it  come  away;  whereas,  when  he  remains 
quiet,  it  will  usually  flow  with  more  freedom.  The  retention  from  pros- 
tatic enlargement  is  of  the  mixed  kind,  there  being  always  more  or  less 
incontinence,  or  rather  overflow,  conjoined  with  it.  When  tiie  bladder 
has  become  tense,  and  the  j)rostatic  portion  of  tlie  urethra  put  upon  the 
stretch,  the  escape  of  a  certain  quantity  of  urine  will  take  place,  until, 
by  the  relief  of  the  tension  of  the  over-distended  Itladder,  the  parts  about 
its  neck  and  the  enlarged  prostate  become  relaxed,  so  that  they  again 
fall  together,  and  thus,  the  urethra  resuming  its  tortuous  condition,  the 
outlet  is  occluded.  In  these  cases  error  may  always  be  guarded  against 
by  the  Surgeon  feeling  the  enlarged  bladder  rising  up  al)ove  the  pubes, 
and  reaching  perhaps  as  high  as  the  umbilicus.  This  condition  is  an 
extremely  dangerous  one,  not  so  much  from  any  risk  of  the  bladder  or 
urethra  giving  way  in  consequence  of  over-distension,  which  very  rarely 
happens  in  retention  from  enlarged  prostate,  as  from  the  occurrence  of 
atony  of  the  bladder,  or  the  probability  of  the  early  setting  in  of  chronic 
inflammation  of  its  mucous  membrane,  which  is  especially  apt  to  take 
place.  The  bladder  has  usually  not  emptied  itself  completely  for  a  con- 
siderable length  of  time  before  the  retention  is  complete  ;  and  a  quantity 
of  ropy  mucus,  having  collected  in  the  fundus  behind  the  prostate, 
whence  it  cannot  be  expelled,  becomes  putrid,  and  thus  disposes  to  the 
supervention  of  that  form  of  chronic  inflammation  of  the  vesical  raucous 
membrane,  which,  occurring  in  a  depressed  state  of  the  system,  is  espe- 
ciallj'  apt  to  give  rise  to  a  brown  tongue  with  quick  pulse,  and  typhoid 
symptoms.     Secondary  inflammation  of  the  kidneys  terminating  in  sup- 
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puration  Is  of  fi'eqnent  occurrence.  Indeed,  when  death  occurs  from 
prostatic  disease,  it  usuall}-  takes  place  in  this  way. 

In  some  rare  instances  there  is  evidence  of  true  incontinence  of  urine, 
the  bladder  being  found  empty  and  contracted,  while  the  prostate  is 
enlarged  considerably  but  equall}',  so  that  the  urethral  orifice  is  patent. 

Treatment. — In  the  treatment  of  enlarged  prostate,  little  can  be  done 
by  medical  means ;  though  the  patient's  condition  may  be  somewhat 
ameliorated  by  remedies  calculated  to  lessen  irritation  about  the  urinary 
organs,  and  to  improve  the  condition  of  the  urine.  If  it  be  very  acid, 
alkalies  with  henbane  should  be  given;  if  neutral  or  alkaline,  the  dilute 
nitric  acid  with  opium  ;  if  mixed  with  ropy  mucus  or  muco-pus,  the  in- 
fusion of  buchu,  or  the  balsams  of  copaiba  or  Peru,  or  turpentine.  If 
haemorrhage  occur,  tinctui'e  of  sesquichloride  of  iron,  infusion  of  uva 
ursi,  or  gallic  acid,  will  be  useful.  Counter-irritation,  the  application 
of  iodine,  and  other  measures  calculated  to  promote  absorption  of  the 
enlarged  gland,  are  of  service. 

In  the  treatment  of  enlarged  prostate,  it  is  of  great  importance  to  use 
the  catheter  regularly,  in  order  to  empty  the  pouch  that  forms  in  the 
6as/o?7cZ  of  the  bladder  behind  tiie  prostate;  and  which,  being  below 
the  level  of  the  urethra,  tends  to  collect  an  accumulation  of  viscid  mucus 
and  fetid  urine  which  tlie  i)atient  cannot  expel  without  aid,  partly  from 
their  gravitating  into  this  pouch,  and  partly  from  the  muscular  power 
of  the  organ  being  impaired.  The  removal  of  these  matters  is  of  great 
importance;  as,  indejiendently  of  any  retention,  they  may.  by  undergo- 
ing putrefaction,  give  rise  to  septic  infection.  The  bladder  should  be 
eltectually  emptied  at  least  twice  everij  day.  This  may  best  be  done  by 
the  introduction  of  a  gum  catheter  of  full  size,  which  should  be  passed 
without  the  stylet.  This  the  patient  should  be  taught  to  do  himself: 
and  thus  the  Iiabitual  distension  of  the  Idadder,  or  retention  in  it  of  a 
quantity  of  urine,  will  be  prevented,  and  all  the  accompanying  consti- 
tutional disturbance  averted.  Sometimes,  in  order  to  reach  and  empty 
the  bladder  thoroughly,  a  prostatic  catheter  must  be  used.  This  instru- 
ment should  be  made  of  silver,  and  be  of  large  size,  equal  to  about  ISTo. 
12.  In  order  to  properly  euter  the  bladder,  which  is  carried  away  from 
the  surface  by  the  elongated  urethra,  the  prostatic  should  be  about  four 
inches  longer  than  an  ordinary  catheter;  and,  as  the  neck  of  theviscus 
is  usually  pushed  up  high  behind  the  pubes  by  the  projection  upwards 
of  the  lateral  lobes,  the  curve  of  the  instrument  should  be  greater  and 
longer  than  usual.  I  find  the  best-shaped  prostatic  catheter  to  be  one, 
the  curve  of  which  is  exactly  the  third  of  the  circumference  of  a  circle 
five-and-a-half  Indies  in  diameter.  The  eyes  should  be  large  and 
rounded  ;  and  I  have  found  it  of  use  to  have  tlie  lower  end  of  the  stylet 
provided  With  a  piston-plate,  so  that,  by  withdrawing  this,  the  mucus 
may  be  sucked  in  through  the  eyes  of  the  instrument.  In  some  cases, 
however,  a  moderately  curved  gum-elastic  catheter,  of  full  size,  enters 
the  bladder  most  easily  ;  in  fact,  no  one  curve  nor  one  kind  of  instru- 
ment will  answer  in  all  cases.  In  introducing  the  catheter,  care  should 
be  taken  wlien  the  point  enters  the  prostatic  portion  of  the  urethra,  to 
depress  the  handle  well  between  the  thighs,  lest  the  end  hitch  against 
the  enlarged  middle  lobe  (Fig.  192)  or  do  not  sweep  sufficiently  round 
the  pubes.  The  middle  lobe,  even  when  very  greatly  enlarged  and  val- 
vular, as  was  the  case  in  Fig.  790,  does  not  necessarily  offer  much  obsta- 
cle to  the  introduction  of  the  catheter,  the  point  of  which  pushes  it  back. 
It  is  of  great  moment  to  ascertain  that  the  catheter  does  fairly  enter  the 
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-Enlarged  Middle  Lobe  of  Prostate,  arresting 
jn-ogress  of  the  Catheter. 


body  of  the  bladder.  In 
enlarged  prostate,  the  cor- 
responding portion  of  the 
urethra  is  often  elongated 
and  dilated,  forming  a  bend 
or  pouch,  containing  per- 
haps half  an  ounce  or  one 
ounce  of  urine;  this  pouch 
the  catheter  may  enter  and 
empty,  and  the  Surgeon, 
then  erroneously  supj^osing 
that  he  has  passed  the  in- 
strument into  the  bladder, 
ma}'  rest  content;  but  this 
is  a  grievous  error,  as  the 
bladder  is  left  distended  be- 
yond the  pouch. 

Treatment  of  Reten- 
tion of  Urine. — When  re- 
tention has  occurred,  relief 
can  only  be  affoi'ded  by  the 
proper  use  of  the  catheter, 

and  this  should  never  be  delaj-ed,  as  typhoid  sj^mptoms  in  elderly  people 
rapidly  set  in.  Three  questions  present  themselves  in  connection  with 
the  treatment  of  this  form  of  retention. 

1.  As  to  the  kind  of  catheter  that  should  be  used,  Brodie  recommends 
a  gum-elastic  instrument,  long,  of  large  size,  and  ke[)t  on  a  well-curved 
iron  stylet,  so  as  to  preserve  its  curve  when  that  is  withdrawn.  This 
must  be  introduced  either  with  or  without  the  stylet ;  if  possible,  with- 
out it.  Other  Surgeons  of  great  authority  in  these  matters  prefer  tlie 
silver  prostatic  catheter ;  and  1  certainlj^  think  that /or  the  relief  of 
7-etention  a  silver  instrument  is  safer,  and  more  easily  managed,  than  the 
gum-elastic  one.  It  might  be  supposed  that  a  less  chance  of  mischief 
would  result  from  the  gum-elastic  than  from  the  metallic  catheter,  as 
being  the  softer  and  more  yielding  instrument ;  but  this  is  erroneous,  if 
the  st3det  be  allowed  to  remain  in,  as  it  is  then  as  rigid  at  the  point,  as 
liard,  and  as  likely  to  penetrate  soft  structures  as  a  silver  one  would  be. 
If  the  stylet  be  withdrawn,  it  is  often  a  very  unmanageable  instrument; 
it  is  impossible  to  know  how  to. direct  its  point;  and  if  the  obstacle  be 
difficult  to  surmount,  it  is  not  easy  to  guide  the  instrument  over  it.  The 
manneuvre  mentioned  by  Sir  B.  Brodie  will  often  be  of  use ;  viz.,  after 
[)assing  the  catheter  as  far  as  it  will  go,  to  withdraw  the  stylet  fn- three 
or  four  inches,  and  so  tilt  up  the  point  of  the  catheter,  which  then 
passes  over  the  obstacle. 

With  the  metallic  catheter,  on  the  other  hand,  the  Surgeon  can  feel 
his  way,  as  it  were,  and  will,  if  he  dejn'ess  the  handle  well,  as  soon  as 
the  point  enters  the  prostatic  portion  of  the  urethra,  find  little  difficultly 
in  guiding  it  into  the  bladder.  It  is  the  first  introduction  of  the  instru- 
ment that  especiallj''  requires  care,  and  as  much  gentleness  as  possible; 
alter  it  has  once  been  introduced,  it  will  almost  invariably  readily  find 
its  own  way. 

It  is  a  question  whether  the  patient  should  be  placed  in  the  ei'ect  or 
in  the  recumbent  position,  when  the  catheter  is  introduced  for  the  relief 
of  urinaiy  reteniiou.  I  certainly  think  that  the  recumbent  is  not  only 
the  easiest  position  in  which  to  introduce  tiie  instrument,  Imt  the  safest. 
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In  old  and  feeble  subjects  the  sudden  withdrawal  of  the  urine,  by  re- 
moving compression  from  the  abdominal  veins,  and  allowing  these  ves- 
sels to  refill,  may  induce  syncope,  which  occurring  in  the  erect  position 
might  prove  fatal.  I  have  heard  of  one  case,  in  which  the  sudden  death 
of  the  aged  patient  in  such  circumstances  was  attributed  to  this  cause. 
By  far  the  most  convenient  instrument  in  the  majority  of  cases  is  the 
soft  French  "elbowed"  catheter — the  "cathetere  a  coude,"  of  the  size 
and  shape  here  represented  (Fig.  793).     The  stem  is  soft  and  pliable, 


Fig.  793.— Elbowed  Catheter. 

but  the  angle  and  eyed  point  are  made  of  firm  gum-catheter  material. 
By  keeping  the  point  well  up  against  the  urethra,  it  will  often  slip  in 
ver}'  easily  and  smoothly  in  cases  of  enlarged  prostate. 

A  flexible  India-rubber  catheter  is  also  a  useful  instrument  in  the 
treatment  of  prostatic  retention.  Hutchinson  states  "that  in  almost  all 
cases  of  prostatic  retention,  a  flexible  India-rubber  catheter  without  a 
stylet  can  be  passed  into  the  bladder."  Its  use  is  so  perfectly  painless 
and  free  from  danger,  that  it  ma}'^  always  be  tried  before  adopting  more 
severe  measures.  If  from  any  cause  it  be  necessary  to  retain  such  an 
instrument,  Hutchinson  uses  a  nozzle  with  rings  passed  into  the  orifice 
of  the  India-rubber  catheter,  and  fitted  with  a  "  styletted  plug."  The 
nozzle  is  about  three-quarters  of  an  inch  in  length,  and  is  fitted  accu- 
ratel}-  b}'^  the  plug.  The  stylet  reaches  about  two  inches  down  the 
catheter  so  as  to  stiff'en  it.  With  such  an  instrument  in  use,  the  patient 
need  not  be  confined  to  bed. 

2.  The  next  question  in  connection  with  the  relief  of  retention  in  these 
cases  is,  whether  the  catheter  should  be  left  in  the  bladder,  or  be  with- 
drawn after  the  viscus  is  emptied.  As  a  general  rule,  it  is  certainly  far 
better  not  to  leave  the  catheter  in,  for  the  reasons  given  at  page  818. 
The  instrument  should  be  introduced  twice  in  the  twenty-four  hours  ;  and 
care  should  be  taken,  if  possible,  to  emi)ty  the  pouch  behind  the  prostate 
by  depressing  its  point.  When  the  instrument  is  used  habitually  in  this 
way,  the  gum-catheter  may  be  employed.  Should  the  mucus  be  very 
viscid  and  offensive,  the  bladder  may  be  washed  out  with  tepid  water 
through  a  double  current  catheter.  After  the  bladder  has  been  emptied 
for  the  first  time,  it  will  be  found  to  refill  in  the  course  of  a  very  few 
hours,  usually  in  six  or  eight,  the  secretion  of  the  kidneys  appearing  to 
be  set  free  on  the  removal  of  the  pressure. 

Should  any  great  difficulty  be  experienced  in  introducing  the  catheter, 
it  may  be  thought  desirable  to  leave  it  in  the  bladder  for  two  or  tliree 
days ;  and  then  a  gum-elastic  one  is  always  to  be  preferred,  as  in  these 
circumstances  it  presents  a  great  advantage  over  the  silver  catheter, 
becoming  soft,  accommodating  itself  to  the  shape  of  the  parts  after  the 
stylet  has  been  taken  out,  and  not  being  so  liable  to  irritate  the  raucous 
membrane  with  its  point,  which;  dipping  down  into  the  pouch  behind 
the  prostate,  acts  as  a  syphon,  emptying  this  part  of  the  bladder  far 
better  than  a  silver  catheter  could  do. 

3.  The  third  question  in  connection  with  the  relief  of  retention  from 
enlarged  prostate,  is  as  to  the  course  that  should  be  pursued  if  no  in- 
strument can  be  introduced  into  the  bladder  in  the  ordinary  way.  Jn 
these  cases,  which,  however,  very  rarely  occur,  tliree  lines   of  practice 
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maybe  adopted;  puncture  of  the  bladder  above  the  pubes,  puncture 
through  the  rectum^  or  forcible  catheter iam. 

Puncture  above  the  Pubes  can  very  seMom  be  required.  Since 
the  University  College  Hospital  was  opened,  only  tiiree  cases  have  pre- 
sented themselves  in  which  it  was  thought  proper  to  adopt  such  a  pro- 
cedure for  retention  from  enlarged  prostate  ;  and  in  one  of  these  cases, 
which  was  under  my  care,  the  enlargement  of  tlie  prostate  was  compli- 
cated with  impermeable  stricture,  which  was,  indeed,  the  main  cause  of 
the  retention.  The  operation  consists  either  in  pushing  the  trochar  at 
once  through  the  abdominal  wall ;  or  else,  as  in  tapping  for  ascites, 
making  a  small  incision  about  half  an  inch  in  length  through  the  integu- 
ments, exactly  in  the  mesial  line,  immediately  above  the  pubes,  and  then 
passing  a  curved  trochar,  with  its  concavit^^  downwards  and  backwards, 
into  the  bladder  behind  that  bone,  and  consequently  underneath  the 
reflection  of  the  peritoneum 
(Fig.  t94).  After  the  bladder 
has  been  emptied,  the  cannula 
or  an  elastic  gum  tube  must  be 
left  in  for  the  escape  of  the 
urine,  whilst  the  continuity  of 
the  natural  passage  is  being 
restored.  When  the  bladder 
is  greatly  distended,  in  conse- 
quence of  retention  from  en- 
largement of  the  prostate  or 
any  other  cause,  the  peritoneal 
reflection  is  carried  up  with  it, 
and  a  considerable  portion  of 
the  anterior  wall  of  the  organ 
uncovered  by  peritoneum  is 
left  above  the  pubes.  In  a  case 
of  unrelieved  retention  from 
stricture,  in  which  the  patient 
died  suddenly  during  the  ad- 
ministration of  chloroform, 
and  which  I  had  an  opportu- 
nity of  dissecting,  I  found  that 
the  fundus  of  the  bladder 
reached  to  five  inches  above  the  symphysis  pubis,  and  was  only  two 
inches  below  tlie  umbilicus;  that  the  line  of  reflection  of  the  peritoneum 
was  3|^  inches  above  the  bone;  and  that  the  space  uncovered  by  serous 
membrane  was  2^  inches  wide.  The  bladder  contained  nearl}^  forty 
ounces  of  urine,  the  retention  having  lasted  during  forty-eight  hours. 

Brander  of  Jersey  and  others  have  modified  this  operation  by  punc- 
turing through  the  symphysis  pubis,  by  means  of  a  trochar  and  cannula. 
There  is  not,  however,  sufficient  evidence  to  enable  us  to  decide  as  to 
the  merits  of  this  procedure. 

Puncture  through  the  Rectum  is  not  generally  a  safe  procedure 
in  retention  from  enlarged  prostate,  in  consequence  of  this  structure 
encroaching  on  that  part  of  the  inferior  fundus  of  the  bladder  which  is 
uncovered  by  peritoneum.  When,  however,  the  retention  arises  from 
enlargement  of  the  urethral  portion  rather  than  of  the  lateral  lobes,  this 
operation  may  be  safely  done;  and,  indeed,  I  have  known  it  put  in 
practice  with  advantage  in  such  cases  (Fig.  794). 

A  procedure  that  was  formerly'  recommended  by  Brodie,  Liston,  and 


Fig.  794. — Puncture  of  the  Bladder.  The  upper  instru- 
ment is  in  the  position  of  Puncture  above  the  Pubes: 
the  lower  in  that  of  the  Puncture  tlirough  the  Eectum. 
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most  Surgeons  of  authority  in  these  matters,  was  Forcible  Catheter- 
ism,  or  Tunnelling  the  Prostate.  As  the  retenlion  is  geneially 
owing  to  an  enhirgenient  of  the  urethral  portion  of  the  prostate,  relief 
was  afforded  bv  pusiiing  tlie  point  of  a  silver  eatlieter  througli  this  ob- 
stacle into  the  lihidder.  A  false  passage  was  thus  purposely  formed,  in 
which  the  instrument  was  left  for  about  fort^'-eiglit  hours,  when  it  would 
generally  enter  it  again  with  sufficient  readiness  on  being  re-introduced. 
This  practice  has,  however,  been  very  generally  rendered  unnecessary  by 
the  use  of  improved  instruments,  aided  by  chloroform  inhalations;  and 
"  tunnelling  the  prostate"  may  be  looked  upon  as  belonging  to  a  past  age 
of  Urinary  Surgery,  ruder  than  the  present. 

After  the  retention  has  been  relieved,  the  bladder  will  often  remain  in 
an  atonic  state  for  a  time,  the  urine  flowing  out,  but  with  no  power  of 
expulsion,  for  some  weeks.  In  these  circumstances,  the  catheter  should 
be  used  twice  in  the  twenty-four  hours;  good  diet,  with  wine,  quinine, 
and  extract  of  nux  vomica  may  be  given,  and  blisters  applied  to  the 
saci'um  ;  afterwards,  the  patient  should  be  taught  to  pass  the  catheter 
for  himself  once  or  twice  daily. 

The  radical  cure  of  the  impediment  to  the  flow  of  the  urine  has  been 
proposed  to  be  effected  by  removing  the  enlarged  middle  lobe  of  the 
prostate  by  ligature,  by  excision  with  a  lithotrite,  or  by  lateral  or  median 
incision  of  the  perinrenm.  Such  operations,  however,  from  their  diffi- 
culty and.  danger,  should  not  be  lightly  undertaken ;  perhaps  the  least 
dangerous  mode  of  removal  would  be  by  median  urethrotomy. 

OTHER  DISEASES  OP  THE  PROSTATE. 

Atrophy  of  the  Prostate  sometimes  occurs.  It  may  be  the  result 
of  exhausting  disease,  especiall}-  phthisis,  of  old  age,  of  mechanical  pres- 
sure from  tumors  or  calculi,  or  of  local  disease  of  the  gland  itself.  The 
atrophy  may  also  be  congenital. 

Cancer  of  the  Prostate. — The  prostate  is  very  rarely  attacked  b}^ 
cancer, probably  more  raiely  than  any  other  structure  in  the  body.  When 
cancer  occurs  in  this  organ,  it  is  usuall}^  of  the  encephaloid  and  hsema- 
toid  forms.  I  have,  however,  seen  true  scirrhus  in  the  case  of  a  man 
about  70  years  old.  He  died  with  secondary  deposits  in  the  abdominal 
gland,  and  with  the  liver  studded  with  scirrhous  nodules. 

Rare  as  the  disease  is,  1  have  seen  at  least  three  instances  of  it,  and 
can  therefore  scarcely  agree  with  the  estimate  of  Tanchou,  given  by 
Walshe,  that  it  only  occurred  five  times  in  upwards  of  eight  thousand 
fatal  cases  of  cancer. 

Tiie  Si/mptoms  are  those  of  ordinary  enlarged  prostate.  But  digital 
examination  j^sr  rectum  will  probably  detect  a  large,  hard,  ill-defined 
mass  entering  up  into  the  pelvis  and  abdomen;  and  the  gradual  devel- 
opment of  secondarj'^  deposits  in  distant  organs  will  reveal  the  true 
nature  of  this  incurable  affection. 

'I'iie  only  Treatment  that  can  be  adopted  is  that  calculated  to  relieve 
the  bladder  from  the  mechanical  obstacle  to  the  escape  of  urine,  and  to 
palliate  suffering  b3^  ordinary  means. 

Tubercle  of  the  Prostate  is  occasionally,  but  rarely,  met  with; 
and  is  to  be  regai'ded  as  a  manifestation  of  a  constitutional  disease.  It 
may  lead  to  extensive  suppuration  in  the  ischio-rectal  fossa,  and  possibly 
to  some  forms  of  fistula  in  ano.  Cheesy  masses  are  occasionally  found 
in  the  prostate  in  cases  of  tubercular  disease  of  the  epididymis,  vesiculas 
seminales,  and  vas  deferens.     In  a  case  whicii  occurred  latel}-  in  Univer- 
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sity  College  Hospital,  in  which  the  patient  died  of  tubercnlar  meningitis 
after  castration  for  tubercular  testicle,  two  cavities  surrounded  by  clieesy 
matter,  and  large  enough  to  admit  the  top  of  the  tliumb,  were  found  iu 
the  prostate  gland. 

Cysts  or  Cavities  are  sometimes  found  in  the  prostate;  they  may 
be  dilatations  of  gland-follicles,  abscesses,  or  cavities  containing  concre- 
tions or  calculi. 

Prostatic  Calculi  have  been  already  described  in  the  Chapter  on 
Urinary  Calculus  (7ol.  II.,  p.  798). 

Prostatorrhoea  has  been  described  b^^  Gross  as  a  discharge  of  clear 
glairy  mucus  from  tlie  prostate,  in  consequence  of  irritation  of  that 
organ.  The  disease  is  characterised  by  the  discharge  of  a  few  drops  of 
ropy,  viscid  mucus  from  tlie  urethra  after  micturition  or  defecation.  It 
is  chiefly  of  importance  from  its  liability  to  be  confounded  with  sperma- 
torrhoea, and  from  the  depressing  effect  consequently  produced  upon  the 
patient's  mind. 

The  Diagnosis  of  prostatorrhcea  from  spermato7^rJioea  may  be  effected 
by  microscopical  examination  of  the  characters  of  the  discharge. 

The  Treatment  consists  in  attention  to  the  state  of  the  general  health; 
the  administration  of  tonics,  more  especially  of  iron  and  nux  vomica  ;  the 
removal  of  any  local  source  of  irritation  in  the  urethra,  rectum,  or  anus, 
as  stricture,  piles,  or  fissure  ;  and  the  local  application  to  the  prostatic 
portion  of  the  urethra  of  the  nitrate  of  silver.  The  application  of  a  blis- 
ter to  the  perinieum  is  beneficial  in  some  cases. 


CHAPTER    LXXII. 

DISEASES  OF  THE  URETHRA. 

URETHRITIS. 

Simple  Inflammation  of  the  Urethra  is  especially  apt  to  occur 
in  strumous,  rheumatic,  or  gouty  individuals,  from  slight  sources  of 
irritation,  either  direct  or  sympathetic,  that  would  not  excite  it  in  more 
healthy  constitutions.  In  strumous  children,  it  may  arise  from  worms 
in  the  intestines,  or  from  gastric  irritation  ;  and  in  gouty  or  rheumatic 
subjects,  it  appears  often  to  occur  in  connection  with  an  acid  or  loaded 
state  of  the  urine.  In  other  cases,  the  irritation  of  a  stricture,  the  pas- 
sage of  instruments,  or  ordinary  sexual  intercourse,  may  occasion  tlie 
disease,  without  there  being  anything  of  a  specific  or  venereal  character 
about  it.  Contact  with  women  who  are  out  of  health,  pregnant,  or  suffer- 
ing from  leucorrhoia,  may  and  often  does  give  rise  to  local  irritation  of 
this  kind.  Urethritis,  especially  when  arising  from  sexual  intercourse, 
is  frequently  mistaken  for  gonorrhoea ;  but  from  this  it  may  be  distin- 
guished b}^  the  less  intense  degree  of  inflammation,  and  by  the  absence 
of  the  secondary  consequences  that  frequently  follow  true  gonorrhoea ; 
yet,  in  many  instances,  the  diagnosis  is  extremely  difficult,  especial!}'" 
from  the  subacute  forms  of  gonorrhoea  that  are  common  in  London. 

Symptoms. — Urethritis  is  characterised  by  heat,  pricking,  and  tension 
about  the  urethra  for  a  day  or  two,  followed  by  muco-purulent  discharge, 
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often  rather  jirofuse,  and  accompanied  by  some  ardor  urinas.  The  S3'mp- 
toms  altogether  are  not  severe,  and  the  disease  usually  subsides  at  the 
end  of  a  week  or  ten  days  ;  but  sometimes  it  becomes  clironic,  especially 
if  conjoined  with  stricture,  and  then  constitutes  an  extremely  trouble- 
some affection,  more  i)articularly  in  gouty  individuals. 

Treatment. — Tiie  treatment  of  urethritis  is  mildly  antiphlogistic.  The 
bowels  should  be  kept  open,  and  salines  freely  administered;  in  many 
cases  small  doses  of  colchicum,  in  comi)ination  with  alkalies,  will  be 
found  of  especial  service  in  cutting  the  disease  short.  The  use  of  emol- 
lient or  slightly  astringent  injections,  sucii  as  opiate  lotions,  or  a  very 
weak  solution  of  acetate  of  lead,  with  belladonna,  will  be  found  service- 
able as  the  disease  is  on  the  decline,  but  not  until  then  ;  and  when  the 
affection  has  reached  a  chronic  stage,  small  doses  of  copaiba  may  be 
advantageously  administered.  The  diet  in  all  cases  should  be  of  the 
blandest  character,  stimulants  of  all  kinds  being  interdicted. 

If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  unfre- 
quently  give  rise  to  temporary  retention  of  urine.  This  may,  however, 
most  commonly  be  readily  relieved  by  antiphlogistic  treatment,  cupping 
or  leeches  to  the  perinseum,  the  warm  hip-bath,  and  salines,  with,  per- 
haps, opiate  suppositories,  and  plent}^  of  demulcent  drinks.  The  catheter 
should  not  be  used  in  these  cases,  if  it  be  possible  to  give  relief  without  it. 

Urethral  Abscess  occasionally  forms  as  the  result  of  urethritis,  a 
soft  fluctuating  point  being  perceived  in  the  neighborhood  of  the  canal. 
As  soon  as  this  is  detected,  it  should  be  opened,  when  the  aperture  that 
results  will  readily  close.  If  left,  it  will  probably  not  burst  externally, 
but  into  the  urethra,  the  tissues  in  this  direction  being  less  resistant; 
and  then,  if  it  should  be  opened  externally  as  well,  a  troublesome  urinary 
fistula  will  result. 

Perineal  Abscess  may  form  as  the  result  of  stricture  or  of  urethri- 
tis, in  whatever  way  excited ;  the  patient  complaining  of  a  sensation  of 
weight,  with  pain  and  throbbing,  deep  in  the  perinseum.  On  examina- 
tion, a  hard  tense  swelling  will  be  found,  situated  a  little  anteriorl}^  to 
the  anus,  and  extending  along  the  side  of  the  urethra.  It  presents  no 
sign  of  fluctuation  until  it  comes  forward  into  the  scrotum. 

The  Treatment  consists  in  the  application  of  leeches,  followed  by 
fomentations,  and  an  earlj^  incision  through  the  perinseum  into  the  swell- 
ing. In  some  cases,  the  abscess  is  situated  altogether  externally  to  the 
urethra,  and  then  the  aperture  closes  readilj^  enough,  like  that  of  any 
other  ordinary  abscess.  In  other  cases,  it  communicates  with  the  canal, 
and  then  fistulous  openings  are  left,  through  which  a  certain  quantity  of 
urine  escapes.  These  apertures  gradually  tend  to  close  if  tliey  be  not 
complicated  with  stricture  or  other  urethral  disease;  should  they  be  so, 
they  will  require  special  treatment,  of  a  kind  that  will  be  hereafter 
described. 

GONORRHCEA. 

Gonorrhoea  is  a  specific  disease,  accompanied  by  inflammation  and 
an  abundant  muco-purulent  discharge;  afl^ecting  the  ui-ethra  most  com- 
monly, but  also  the  other  mucous  membranes  of  the  genital  organs,  as 
of  the  prepuce  and  the  glans  in  the  male,  and  of  the  vulva  and  vagina 
in  the  female. 

The  urethra  is  the  usual  seat  of  gonorrhoea  in  the  male;  and  the  dis- 
ease may  be  looked  on  as  an  infectious  urethritis.  It  is  usuall.y  fixed 
with  greatest  intensitj'  in  the  fossa  navicularis  ;  but  it  may  extend  itself 
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over  a  ranch  greater  surface,  affecting  tlie  entire  length  of  the  canal,  and 
even  the  whole  mucous  lining  of  the  bladder.  In  the  female  it  commonly 
spreads  over  the  extensive  mucous  surface  of  the  internal  organs  of  gene- 
ration, and  sometimes  invades  the  uterus  and  Fallopian  tubes. 

Cause. — Gonorrhoea  has  its  origin  in  the  female,  and  is  constantly 
developed  de  novo  in  prostitutes,  that  is,  without  infection  from  the  male. 
It  is  a  highly  infective  inflammation  of  tlie  mucous  membrane  of  the 
vagina  generated  by  the  decomposition  of  retained  semen  and  of  foul 
discharges,  the  result  of  rejjeated  acts  of  indiscriminate  intercourse  with- 
out proper  attention  to  cleanliness.  It  is  impossible  to  say  where  ure- 
thritis or  vaginitis  ends,  and  infective  gonorrlicea  begins.  In  the  male, 
gonorrhoea  arises  in  all  cases  from  the  application  of  a  peculiar  animal 
poison,  generated  in  the  female  by  impure  or  indiscriminate  sexual  inter- 
course, to  tlie  parts  which  it  attacks,  and  must  not  be  confounded  with 
the  various  non  specific  inflammatory^  diseases  that  may  affect  the  parts 
commonly  the  seat  of  gonorrhoea,  and  which  are  all  characterised  by 
muco-purulent  discharges. 

The  poison  of  gonorrhoea  differs  entirely  from  those  of  the  venereal 
diseases  described  in  Chapter  XXXVI.,  as  has  been  fuU}^  proved  by  the 
unerring  test  of  inoculation  ;  these  diseases  not  being  capable  of  repro- 
ducing one  another  in  any  circumstances. 

The  inflammatory  suppuration  which  is  characteristic  of  gonorrhoea 
has  these  peculiarities:  1.  It  has  a  distinct  and  lengthened  period  of 
incubation  ;  2.  It  rapidly  propagates  itself  by  continuity  of  tissue  along 
the  mucous  tracts  that  it  aflects;  3  It  is  contagious  in  the  highest  de- 
gree not  only  when  the  pus  is  applied  to,  and,  as  it  were,  rubbed  into 
the  mucous  surfaces  of  the  generative  organs  during  coitus,  but  when  it 
simply  touches  other  mucous  surfaces;  and  4.  It  is  attended  by  remote 
constitutional  phenomena  partaking  of  a  pyyemic  character. 

Character. — Gonorrhoea  is  usually  looked  upon  as  a  purely  local 
affection  of  the  genital  organs.  Some  Surgeons,  however,  amongst 
whom  may  be  especially  mentioned  Travers,seem  to  consider  it  as  occa- 
sionally assuming  a  constitutional  character;  in  this  opinion  I  entirely 
agree.  Although  gonorrhoea  in  the  early  stages  is  doubtless  a  strictly 
local  affection,  yet  it  is  occasionally  followed  by  a  particular  train  of 
ver}'  characteristic  phenomena,  that  can  scarcely  be  looked  upon  in  any 
other  light  than  as  the  result  of  constitutional  infection  ;  the  more  so,  as 
some  individuals  never  have  gonorrhoea  without  the  disease  being  fol- 
lowed by  these  sequences,  whilst  otiiers  are  altogether  exempt  from 
them.  The  parts  that  are  secondarily  affected  are  chiefly  tlie  fibrous 
tissues,  the  mucous  and  the  cutaneous  surfaces.  The  affections  of  the 
fibrous  tissues  give  rise  to  so-called  rheumatism  and  to  peculiar  forms 
of  inflammation  of  the  testicle  and  of  the  sclerotic.  The  affection  of  the 
mucous  membranes  displa3'S  itself  in  specific  inflammations  of  the  throat, 
and  of  the  eyes ;  and  the  skin  becomes  the  seat  of  certain  eruptions. 
The  occurrence  of  these  various  affections,  assuming  as  they  do  a  spe- 
cific iy\)Q  so  distinctly  marked  that  they  can  at  once  be  characterised  as 
gonorrhoeal,  certainly  tends  to  show  that  the  disease  impresses  the  con- 
stitution in  some  peculiar  manner,  somewhat  analogous  to  syphilis  and 
pyaemia;  though  in  a  far  minor  degree,  and  with  much  less  certainty, 
than  these  diseases. 

Symptoms. — The  symptoms  of  gonorrhoea  in  the  male,  may  be  divided 
into  three  stages  : — 1.  The  Incubative  Stage,  or  the  period  of  Irritation; 
2.  The  Acute  Inflammatory  Stage;  and,  3,  The  Chronic  Stage, 
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1.  Incubative  Stage.— Tlie  first  stage,  that  of  irritation,  usually 
comes  on  from  three  to  five  days  after  connection,  -when  the  patient 
begins  to  experience  some  degree  of  heat,  itching,  and  general  irritation 
about  the  penis.  The  lips  of  the  urethra  are  somewhat  red  and  swollen  ; 
its  orifice  gapes;  and,  on  squeezing  it,  some  mucus  exudes.  This  stage 
usually  continues  for  three  or  four  days,  but  sometimes  longer,  for  six 
or  eight,  when  it  terminates  in  the  second  stage,  which  is  one  of  active 
inflammation. 

2.  Acute  or  Inflammatory  Stage — The  discharge  now  becomes 
abundant,  thick,  and  of  a  greenish-j-ellow  color;  there  is  great  pain  in 
passing  urine,  with  considerable  heat  and  smarting,  and  the  urine,  wliich 
flows  in  a  diminished  stream,  is  passed  with  increased  frequency.  The 
urethra  is  swollen,  firm,  and  cord-like  to  the  touch  ;  the  whole  penis, 
indeed,  looks  generally  red  and  turgescent.  As  the  disease  advances, 
and  the  bulbous  portion  of  the  urethra  becomes  affected,  weight  and  ten- 
sion in  the  peringeum  will  be  complained  of.  If  the  prostatic  portion  be 
the  seat  of  disease,  there  will  be  heat  and  weight  about  the  anus. 
During  the  whole  of  this  period  there  is  generally  a  good  deal  of  con- 
stitutional disturbance,  restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  of  the  complaint 
is  the  occurrence  of  Chordee,  which  consists  in  painful  erections  at 
night,  with  a  twist  in  the  body  of  the  penis,  which  is  usuallj^  curved 
dow^n  towards  the  scrotum. 

3.  Chronic  Stage — These  symptoms  usually  continue  for  about  a 
fortnight,  when  the  third  stage,  that  of  subacute  or  chronic  inflamma- 
tion, sets  in.  During  this  period  of  the  affection  the  inflammatory 
symptoms  generally  subside,  but  a  thin  muco-purulent  discharge  keeps 
up,  with  some  degree  of  heat  and  irritation  about  the  urethra,  and  occa- 
sional smarting  in  passing  urine.  Under  proper  treatment,  this  usually 
subsides  in  the  course  of  another  fortnight  or  three  weeks;  but,  if  ne- 
glected, or  in  certain  constitutions,  it  may  last  for  many  months,  or 
even  years,  then  degenerating  into  a  Gleet.  In  proportion  to  the  con- 
tinuance of  the  affection  the  inflammatory  sj'mptoms  subside,  though 
the  specific  and  contagious  cliaracter  does  not  disappear,  and  the  affec- 
tion may  continue  so  long  as  the  discharge  keeps  up.  Hunter  mentions 
the  case  of  a  girl  who  had  been  two  years  in  the  Magdalen  Hospital, 
and  who  infected  a  person  with  whom  she  had  connection  immediately 
after  she  left  that  Institution.  The  peirsistence  of  the  contagion  of  gleet 
is,  it  is  true,  more  marked  in  women  than  in  men.  So  long,  however,  as 
any  purulent  discharge  continues  from  the  male  urethra,  though  it  be 
but  a  daily  drop,  the  patient  must  be  looked  upon  as  infectious. 

The  severity  and  the  continuance  of  gonorrhoea  are  often  opposed  to 
one  another.  Thus  the  disease  is  most  severe  in  young  and  plethoric 
persons,  and  in  first  attacks;  but  it  is  most  difficult  of  cure  in  sti'umous 
and  phlegmatic  constitutions,  more  especially  if  there  be  a  gouty  or 
rheumatic  tendency  co-existing,  and  is  very  troublesome  to  remove  after 
repeated  attacks.  I  have  observed  repeatedly  that  it  is  very  apt  to 
degenerate  into  a  gleet  in  people  who  are  subject  to  chronic  eczema. 

There  is  a  form  of  clironic  gleet  whicli  continues  ver^'  persistently 
after  an  attack  of  gonorrhoeal  epidid3-mitis.  In  these  cases  the  dis- 
charge is  not  so  much  urethral  as  testicular.  It  appears  to  proceed 
from  the  increased  exudation  from  the  mucous  membrane  of  the  secre- 
torj^  and  eflferent  structures  of  the  testis,  during  the  process  of  resolu- 
tion of  the  inflammation. 
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The  length  of  time  thnt  the  infection  of  gleet  will  continue  in  both 
sexes,  but  especiall}^  in  the  female,  makes  it  somewhat  difficult  to  say 
whether  the  poison  of  gonorrhoea  can  be  generated  de  novo,  as  it  is  not 
improbable  that  many  individuals  communicate  the  disease,  believing 
themselves  to  be  perfectly  cured,  though  still  suffering  from  slight 
gleet. 

Gleet. — The  term  gleet  is  applied  to  any  mucous  or  muco-purulent 
discharge,  which  is  A'ery  small  in  amount  and  persists  for  an  indefi- 
nite time  unaccompanied  by  any  other  obvious  symptoms.  This  condi- 
tion is  one  which  gives  rise  to  great  mental  uneasiness  in  many  patients, 
and  some  varieties  are,  moreover,  liable  to  terminate  in  stricture  if  unre- 
lieved. The  correct  diagnosis  of  its  nature  and  source  is,  therefore,  of 
extreme  importance.  In  the  first  place,  it  is  necessary  to  remember  that 
in  young  men  a  somewhat  copious  flow  of  mucus  is  apt  to  accompany 
an  erection  of  the  penis.  When,  as  is  frequently  the  case,  an  erection 
occurs  just  before  waking  in  the  morning,  the  mucus  may  be  found 
glueing  the  lips  of  the  urethra  together,  and  may  be  mistaken  by  the 
patient  for  a  gleet.  Again,  true  gonorrhoeal  gleet  must  not  be  con- 
founded with  prostatorrhoea  (see  p.  833).  Desormeaux  has  shown  by 
means  of  the  endoscope,  that  a  true  gonorrhoeal  gleet  is  due  to  the 
presence  of  chronically  inflamed  patches  of  mucous  membrane  in  the 
urethra.  These  patches  are  purplish  or  dark  red  in  color,  whereas  the 
normal  urethra  is  a  pale  pink.  Sometimes  the  surface  of  the  mucous 
membrane  is  covered  with  small  granulations,  like  those  seen  on  the 
conjunctiva  in  granular  lids.  This  condition  Desormeaux  calls  "granu- 
lar urethritis."  The  patches  may  be  multiple,  but  more  often  there  is 
only  one  situated  in  the  bulbous  portion  of  the  urethra.  The  symptoms 
of  such  a  condition  are  the  following.  A  slight,  sometimes  almost  color- 
less, sometimes  yellowish,  discharge  wnll  be  found  glueing  the  lips  of 
the  urethra  together  in  the  morning.  This  discharge  is  little  affected  by 
diet  or  stimulants,  but  is  usually  greatly  aggravated  by  connection.  If 
during  micturition  the  first  few  drops  of  urine  be  passed  into  a  separate 
vessel,  flocculi  of  mucus  and  pus  are  seen  floating  in  it.  There  is  no 
pain  or  discomfort  in  micturition,  but  the  stream  may  be  slightly  nar- 
rowed, and  a  few  drops  of  urine  may  be  retained  in  the  urethra,  and 
dribble  away  afterwards,  as  in  a  slight  stricture.  These  inflamed  patches 
may  usually  be  detected  without  difficult}'  by  the  use  of  the  olive-headed 
bougie.  As  the  sound  passes  the  inflamed  spot,  the  patient  will  com- 
plain of  pain,  and  on  withdrawing  it  a  droi)  of  blood  may  be  found  upon 
its  bulb.     A  slight  feeling  of  resistance  to  the  instrument  is  also  felt. 

Treatment. — The  treatment  of  gonorrhoea  must  be  conducted  with 
reference  to  the  stage  to  which  tiie  disease  has  attained,  but  especially 
with  regard  to  the  amount  of  inflammatory  action  accompanying  it.  It 
is  of  two  kinds,  rational,  and  specific  or  emjm^ical.  Both  j)lans  are 
useful,  and,  indeed,  usually  necessary  for  a  proper  cure,  but  they  cannot 
be  adopted  indiscriminately.  Thus,  if  specific  means  be  employed  du- 
ring the  acute  inflammatory  stage  of  the  complaint,  much  mischief  may 
ensue ;  whilst,  if  antiphlogistic  treatment  be  persevered  in  for  too  long 
a  time,  the  disease  may  be  kept  up  indefinitely. 

It  has  been  proposed  to  adopt  what  has  been  termed  the  abortive  or 
revulsive  treatment,  during  the  earliest  stages  of  gonorrhoea;  indeed, 
during  the  incubative  period.  This  method  consists  either  in  the  injec- 
tion of  a  very  strong  solution  of  the  nitrate  of  silver  into  the  urethra, 
or  in  the  application  to  the  inflamed  mucous  membrane  of  a  strong  oint- 
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ment  of  tliat  salt  b}'^  means  of  a  bougie  smeared  with  it;  other  Surgeons, 
again,  have  recommended  the  administration  of  very  large  doses  of  co- 
paiba at  this  period.  These  various  plans  have,  however,  deservedly 
fallen  into  disrepute.  I  have  on  several  occasions  seen  most  intense  in- 
flammation produced  by  this  mode  of  treatment,  and  never,  in  any  case, 
any  good  result.  Independently  of  this,  it  is  impossible  to  know  whether 
the  case,  in  the  earliest  stage,  will  prove  to  be  one  of  simple  uretliritis 
or  a  specific  gonorrhoea. 

In  the  acute  inflammatory  stage,  attended  by  heat,  swelling  of  the 
organ,  great  ardor  urinie,  and  abundant  muco-pnrulent  discharge,  the 
treatment  must  be  entirely  antiphlogistic,  the  activity  of  the  measures 
being  proportioned  to  the  intensity  of  the  inflammation.  If  this  be 
very  severe,  leeches  may  be  applied  to  the  perinoenm,  or  to  any  very 
tender  point  along  the  urethra.  If  it  be  not  so  intense,  warm  hip-baths, 
poppy  fomentations,  or  the  envelopment  of  the  penis  in  warm-water 
dressing,  will  be  of  essential  service.  At  the  same  time  the  urine  must 
be  diluted,  and  its  acidity  lessened,  by  the  patient  drinking  large  quanti- 
ties of  alkaline  diluents — barley-water  or  linseed-tea  containing  a  little 
nitrate  or  carbonate  of  potash  in  solution,  or  soda-water;  and  the  skin 
and  bowels  may  be  kept  in  action  by  the  administration,  every  second 
night  of  a  dose  of  blue  pill,  and  every  fourth  or  sixth  hour,  of  a  powder 
composed  of  a  drachm  of  sulphate  of  magnesia,  5  grains  of  nitre,  and 
j^^th  of  a  grain  of  tartar  emetic,  dissolved  in  a  wine-glass  of  water.  All 
stimulants  must  be  avoided,  the  diet  being  restricted  to  light  slops, 
and  perfect  rest  enjoined.  By  such  means  as  these,  the  activity  of  the 
inflammation  will  be  graduall}'  lessened,  the  discharge  becoming  thinner, 
and  smarting  in  micturition  less  severe,  and  the  erections  less  painful. 
The  patient  should  also  be  desired  to  pass  his  urine  frequently,  so  that  it 
may  not  be  too  concentrated. 

When  the  third  stage  of  the  disease  has  been  reached,  specific  treat- 
ment may  be  employed  with  great  advantage;  while,  if  recourse  were 
had  to  it  at  an  earlier  period,  it  would  certainly  increase  the  inflamma- 
tory action  and  give  the  patient  much  distress.  Even  in  this  stage  the 
specific  remedies,  such  as  copaiba  and  cubebs,  must  be  cautiously  given  ; 
the  Surgeon  feeling  his  way  with  them,  and  being  prepared  to  discon- 
tinue them  and  to  return  to  strictly  antiphlogistic  measures,  if  he  find 
that  they  increase  the  irritation.  Should  tlie  disease,  however,  from  the 
commencement,  have  assumed  a  subacute  character,  the  specific  treat- 
ment may  with  safety  be  adopted  at  a  much  earlier  period. 

Copaiba  and  cubebs  are  the  remedies  that  are  almost  universally  used 
in  this  stage  of  gonorrhoea.  Of  tliese,  copaiba  is  the  least  irritating, 
and  consequently  most  generally  to  be  preferred.  It  may  be  adminis- 
tered in  a  variety  of  ways;  in  capsule,  pill,  draught,  or  extract.  The 
capsule  is  generally  to  be  preferred,  on  account  of  the  nauseous  taste 
being  thus  more  readily  disguised  ;  but  in  many  cases  it  acts  with  more 
certaint}',  and  with  better  effect,  if  given  in  eitiier  of  the  other  forms. 
When  the  capsules  are  given,  the  patient  may  take  from  six  to  eight  or 
ten  in  the  day,  and  should  at  the  same  time  have  an  alkaline  mixture, 
which  increases  materially  the  effect  of  the  drug.  A  very  excellent 
mode  of  administering  copaiba  is  to  rub  it  down  into  a  mass  with  burnt 
magnesia,  and  to  let  the  patient  take  about  a  drachm  of  this  paste  three 
times  a  da}',  in  a  bolus  vvrapped  in  wafer-paper  ;  or,  if  the  taste  be  not 
much  objected  to,  he  ma^'  take  it  most  advantageously  in  mucilage,  with 
liquor  potassae  and  tincture  of  henbane. 
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In  some  relaxed  constitutions,  and  more  partieularh''  after  frequent 
claps,  cnbebs  will  be  found  to  cure  the  patient  more  readily  than  co- 
paiba, or  rather  most  successfully  if  given  in  combination  with  it.  An 
excellent  plan  is  to  put  about  half  an  ounce  of  powdered  cubebs  into  a 
mortar,  and  to  rub  it  up  with  as  much  copaiba  as  will  form  a  stiff  paste, 
of  which  the  patient  should  take  a  drachm  as  a  bolus  thrice  daily.  The 
effects  of  this  electuary  are  often  most  striking;  but  it  can  only  be  used 
in  the  constitutions  indicated,  and  after  the  more  active  inflammatory 
symptoms  have  subsided. 

It  is  during  the  third  stage  of  gonorrhoea  that  Injections  may  ad- 
vantageously be  used.  Much  and  very  unfounded  prejudice  exists 
against  their  use  in  the  minds  of  many;  but  surely  it  is  as  safe  to  ajiply 
proper  local  applications  to  an  inflamed  urethra  as  it  is  to  an  inflamed 
conjunctiva;  and  the  bad  consequences, such  as  stricture  and  inflamed 
testicle,  which  have  sometimes  been  referred  to  their  use,  have  either 
been  due  rather  to  the  long  continuance  and  to  the  severity  of  the  dis- 
ease itself  than  to  the  remedies  employed,  or  to  their  application  at  too 
early  a  stage  or  of  too  great  a  strength.  It  is  in  long-standing  eases  of 
gonorrhoea,  in  whicli  the  discharge  continues  for  months  or  years,  that 
stricture  results,  not  in  cases  of  ordinary  duration; 
and  in  these  it  is  the  result  of  the  chronic  inflamma- 
tory thickening  of  the  mucous  membrane,  and  has 
no  more  to  do  with  tlie  injections  than  with  the  co- 
paiba or  salines  which  the  patient  may  have  taken. 
As  the  ardor  urinye  subsides,  emollient  and  slightly 
astringent  injections  may  be  used.  The  best  is 
perhaps  the  acetate  of  lead  in  tepid  water,  of  the 
strength  of  two  grains  to  the  ounce.  If  this  induce 
irritation,  a  few  grains  of  the  watery  extract  of 
opium  may  advantageously  be  added.  As  the  dis- 
ease subsides,  a  stronger  astringent  is  required,  and 
then  one  or  two  grains  of  the  acetate  of  zinc  may  be 
added  to  each  ounce  of  the  injection  ;  or  a  very  weak 
solution  of  sulphate  or  chloride  of  zinc  may  be  em- 
ployed, gr.  ij  of  the  first,  and  gr.  j  of  the  second,  to 
each  ounce  of  water  ;  or  an  injection  of  gr.  ^  of  the 
nitrate  of  silver  to  the  ounce  may  be  used.  During 
the  whole  of  this  stage,  the  diet  and  habits  of  life 
must  be  carefully  regulated,  and  all  stimulants  in- 
terdicted. The  injections  should  be  discontinued  as 
soon  as  the  discharge  has  ceased  ;  unless  this  be 
done,  they  may  re-induce  it. 

The  mode  of  injection  is  of  importance.  A  glass 
syringe  should  always  he  used,  with  a  smooth  rounded 
nozzle.  The  patient  sitting  on  the  edge  of  the  chair 
and  holding  up  the  penis,  sliould  carefull}^  insert  the 
end  of  the  s^n-inge  between  the  lips  of  the  urethra, 
and  then  slovvl}^  throw  in  the  injection  as  f;xr  as  it 
will  go.  Although  the  inflammation  is  usuall}'  confined  to  the  anterior 
portion  of  the  urethra,  yet  it  may  extend  to  the  bulb,  and  the  injection 
should  be  applied  to  the  whole  length  of  the  inflamed  mucous  membrane. 
If  any  enter  the  bladder  it  cannot  signify,  as  it  will  immediately  be  de- 
composed by  the  salts  and  mucus  of  tiie  urine. 

Instead  of  the  ordinary  glass  sj'ringe,  the  injector  (Fig.  *I95)  may  be 


79.3.— Teevan's 
Injectoi'. 
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advantageously  used.  This  injection  is  thrown  from  behind  forwards, 
so  that  when  passed  beyond  the  inflamed  part  it  washes  out  the  dis- 
charge, instead  of  forcing  it  further  on. 

Treatment  of  Gleet — In  gleet,  much  difficulty  will  often  be  ex- 
])erienced  in  curing  the  patient  of  his  discharge.  Here  much  depends 
not  only  on  the  administration  of  proper  remedies,  but  in  care  being 
taken  attentively  to  regulate  his  habits  of  life.  It  will  constantly  be 
found  that,  after  the  disease  has  apparently  been  cured,  excesses  at 
table,  and  more  especially  the  drinking  of  beer,  or  of  effervescing  or  acid 
wines,  will  bring  back  the  discharge.  It  will  also  return  after  connec- 
tion, though  it  have  previoush^  ceased  entirely.  This  is  especially  the 
case  in  strumous,  gouty,  or  rheumatic  constitutions,  in  which  all  ure- 
thral inflammations  are  with  difficulty  removed.  In  these  cases,  then, 
abstinence  from  alcoholic  liquids  and  diatetic  stimulants,  and  a  conti- 
nent life  must  be  strictly  enjoined;  but  the  local  treatment  requires 
careful  attention. 

The  conditions  of  the  urethral  mucous  membrane  has  alread}'  been 
fully  described.  This  condition  is  difficult  of  cure  ;  for,  as  Desormeaux 
has  pointed  out,  no  injection,  which  the  health^'  portion  of  the  urethra 
is  capable  of  bearing,  will  have  much  effect  upon  the  inflamed  patch. 
He  therefore  recommends  the  application  of  a  vevy  strong  solution  of 
nitrate  of  silver  through  the  endoscope  ;  but  equally  satisfactory  results 
may  be  obtained  by  the  use  of  Guyon's  injector  (Fig.  796).     This  con- 


Fig.  796. — Guyon's  Injector.     The  Smaller  Figure  represents  the  Nozzle. 

sists  of  a  hollow  bulbous  sound  perforated  in  the  bulb,  and  fitted  with 
a  small  syringe.  Tlie  bulbous  sound  having  been  passed  first  up  and 
down  the  urethra  till  the  exact  situation  of  the  inflamed  spot  is  found 
by  the  tenderness  and  sliglit  cling  before  mentioned,  the  perforated  head 
is  held  fixed  at  the  diseased  spot,  and  a  few  drops  of  a  solution  of  nitrate 
of  silver  (ten  to  twenty  grains  to  the  ounce  of  water)  are  injected.  The 
patient  should  pass  urine  immediately  before  the  injection,  and  not  again 
for  some  hours  if  possible.  Berkeley  Hill,  who  has  had  great  experience 
of  this  mode  of  treatment,  states  that,  if  the  patient  keep  quiet  for  some 
time  after,  no  complications  are  likely  to  follow;  but  neglect  of  these 
precautions  may  be  followed  by  swelled  testicle  or  even  perineal  abscess. 
After  the  operation,  a  weak  astringent  injection  must  be  used  for  a  few 
days,  and  the  passage  of  bougies  for  a  short  time  after  is  usually  neces- 
sary to  complete  the  cure.  Otis,  of  New  York,  is  of  opinion  that  ever3'' 
prolonged  gleet  is  the  result  of  a  narrowing  of  the  canal,  and  he  recom- 
mends internal  urethrotora}'-  as  a  cure — cutting  the  urethra  up  to  its 
normal  size  by  the  method  described  under  the  treatment  of  stricture  of 
the  urethra.  The  operation  is  somewhat  severe,  and  should  never  be 
had  resort  to  till  milder  means  have  failed. 

The  treatment  of  gleet  may  therefore  be  summed  up  as  follows.     The 
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patient  must  be  carefull}'  examined,  in  order  to  detect  if  possible  some 
constitutional  condition,  such  us  struma,  gout,  or  rheumatism,  which 
may  serve  as  a  guide  as  to  general  treatment,  diet,  and  use  of  stimu- 
lants. Ciiaiige  of  air  and  sea-bathing  are  often  of  essential  service.  At 
the  same  time,  the  electuary  of  cubehs  and  copaiba,  or  one  composed  of 
cubebs  and  the  sesquioxide  of  iron,  may  be  administered  M'ith  advan- 
tage, and  the  injections  recommended  for  the  chronic  stage  of  gonorrhtea 
may  be  persevered  with.  Should  these  fail,  and  should  the  olive-headed 
sound  give  distinct  evidence  of  a  tender  spot,  and  perhaps  a  slight  nar- 
rowing of  the  urethra,  the  passage  of  a  full-sized  metallic  bougie  every 
second  or  third  day  should  be  tried.  If,  after  a  fair  trial,  this  fail  also, 
injection  of  nitrate  of  silver  by  Guyon's  injector  must  next  be  had  re- 
course to,  followed  by  mild  injections  and  the  passage  of  bougies  ;  and, 
lastl_y,  if  everything  else  have  failed,  and  a  distinct  narrowing  of  the 
canal  be  present,  internal  urethrotomy  may  be  tried  as  a  last  resource. 

Complications  of  Gonorrhcea. — Gonorrhoea,  when  acute  or  virulent, 
seldom  runs  its  course  without  local  complications  of  some  kind,  the 
result  of  the  propagation  of  the  inflammation  to  neighboring  parts,  often 
of  considerable  severit.y,and  occasionally  even  hazardous  to  life  ; — such  as 
chordee,  phimosis,  sympathetic  bubo,  perineal  abscess,  irritability  of  the 
bladder,  retention  of  urine,  haemorrhage  from  the  urethra,  &e.  Many  of 
these  complications  present  no  special  features,  but  require  to  be  treated 
on  general  principles,  without  reference  to  their  specific  cause.  Others 
demand  more  special  management,  and  these  we  may  briefly  consider 
here. 

Inflammation  of  the  Lym-phatics  of  the  Frsenum  may  occur, 
stretching  along  the  sides  and  dorsum  of  tiie  penis  in  the  form  of  haril 
thread-like  lines,  with  much  redness  and  oedema  of  the  integuments,  and 
general  swelling  of  the  organ,  the  glans  in  these  eases  often  assuming  a 
turgid  aspect  and  a  dull  brick-red  color. 

This  condition  is  a  very  serious  one,  as  it  may  lead  to  one  of  two  con- 
sequences, or  both  ma}'  ensue,  viz.,  inflammation  and  suppuration  of  the 
inguinal  glands,  or  blood-poisoning.  It  is  the  latter  result  that  gives 
rise  to  tiie  most  serious  constitutional  effects  in  gonorrlioia,  closely  re- 
sembling the  less  severe  forms  of  pysemia,  viz.,  the  so-called  gonorrhceal 
rheumatism,  and  abscess  in  or  around  the  prostate. 

Chordee,  or  painful  erection  of  the  penis,  with  twist  of  the  organ, 
coming  on  at  night,  is  often  a  most  distressing  and  troublesome  symp- 
tom. It  is  usually  best  relieved  by  the  application  of  cold  to  the  part, 
but  more  especially  by  the  administration  at  bed-time  of  a  pill  composed 
of  gr.  j  of  opium  with  gr.  v  of  camphor,  the  camphor  acting  as  a  direct 
sedative  to  the  generative  organs.  Ricord  recommends  a  suj^pository 
of  camphor  and  opium,  gr.  x  of  camphor  and  gr.  j  of  the  watery  extract 
of  opium,  to  be  introduced  into  the  I'ectum  an  hour  before  bed-time,  as 
the  best  means  of  removing  the  tendenc}'  to  chordee. 

Irritability  of  the  Bladder  vrith  Spasm  of  its  Neck,  Stran- 
gury, and  Dysuria,  may  be  of  two  kinds ;  either  inflamviatory,  com- 
ing on  in  the  earlier  stages  of  the  disease  with  pain  in  the  perinsenm,  and 
all  the  symptoms  of  active  inflammation  about  the  part  strongly  marked  ; 
or  atonic^  supervening  at  a  more  advanced  period,  without  any  special 
signs  of  inflammation.  In  the  first  case,  leeches  to  the  periufeum,  hot 
poppy  fomentations,  the  warm  bidet,  witli  full  doses  of  Dover's  powdei-, 
or  of  henbane  and  carbonate  of  potash  or  nitre,  will  afford  much  relief. 
When  the  disease  is  atonic,  the  administration  of  tincture  of  perchloride 
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of  iron,  conjoined  with  local  sootliing  vcraedies,  as  the  poppy  fomenta- 
tions or  bidet,  and  an  opiate  or  belladonna  suppositorj-,  will  be  bene- 
ficial. 

Cystitis,  of  an  acnte  character,  may  occur  either  by  the  metastasis 
or  the  extension  of  the  urethral  inflammation.  When  there  is  metas- 
tasis the  uretliral  discharge  diminislies  or  either  ceases,  just  as  in  epi- 
didymitis ;  the  patient  is  seized  with  intolerable  and  frequent  dysnria, 
strangury,  and  general  febrile  disturbance.  The  urine  becomes  loaded 
with  muco-pus.  The  condition  is  perilous.  There  is  danger  to  life  if 
tlie  constitution  be  broken,  and  tliere  is  always  danger  of  prolonged  or 
possibly  intractable  subacute  c\'stitis. 

The  Treatment  of  tliis  condition  consists  in  the  employment  of  bella- 
donna or  opiate  suppositories;  the  frequent  use  of  warm  hip-baths:  the 
application  of  fomentations  to  the  perinajum,  and  of  hot  poultices  to  the 
pul»ic  region.  Brodie  makes  the  important  practical  statement  tliat,  if 
the  urine  continue  acid,  tlie  best  treatment  consists  in  the  administra- 
tion of  calomel  and  opium.  Tliis  is  entirely  in  accordance  with  my 
experience,  and  wliere  the  patient  is  moderately  young,  and  the  urine 
acid,  witli  pulse  good,  calomel  with  opium,  or  Dover's  powder,  will 
give  effectual  relief.  As  the  cystitis  subsides,  the  urethral  discharge 
re-appears. 

Retention  of  Urine  from  Gonorrhcea  may  set  in  at  any  period  of 
the  acute  stage.  The  obstruction  is  usuall_y  dependent  on  congestion 
and  inflammation  of  the  mucous  membrane  of  the  urethra.  Leeches  to 
the  perinseum,  the  warm  hip-bath,  and  opiate  suppositories,  will  probably 
afford  relief.  It  is  always  desirable  to  avoid  using  the  catheter,  as  it  is 
apt  to  lacerate  the  swollen  and  softened  mucous  membrane,  and  thus  to 
occasion  troublesome  bleeding;  and  will  always  produce  much  pain,  and 
increased  irritation  of  the  canal.  Should,  hovvever,  the  retention  have 
continued  twenty-four  hours,  or  longer,  it  will  probably  not  give  way  to 
the  means  above  indicated,  and  then  it  will  be  necessary  to  use  the  in- 
strument, when  a  full-sized  silver  one  should  be  ver\^  carefully  intro- 
duced ;  a  large  instrument  entering  the  bladder  as  easily  as  a  smaller 
one,  and  with  less  risk  of  injury  to  tlie  tender  walls  of  the  canal. 

When  the  catheter  has  been  introduced,  it  is  often  somewhat  difficult 
to  determine  whether  it  should  be  left  in  or  taken  out.  If  it  be  left  in, 
inflammatory  action  is  increased.  If  it  be  taken  out,  the  Surgeon  may 
not  be  able  easily  to  introduce  it  again.  The  solution  to  this  question 
is  to  be  found  in  the  facility  with  which  tiie  instrument  is  passed.  If  it 
have  been  introduced  without  much  difficult}^,  it  is  better  to  withdraw  it 
after  the  I)ladder  has  been  emptied,  and  to  continue  the  antiphlogistic 
treatment,  when  a  second  introduction  may  not  be  required.  If,  on  the 
other  hand,  the  catheter  have  been  passed  with  great  diflficultj^,  and  be 
firmly?-  grasped  either  by  spasm  or  stricture,  it  should  be  left  in  ;  but 
very  active  treatment  must  be  emploj'^ed  to  prevent  it  from  exciting  too 
much  inflammation. 

It  must,  however,  be  remembered  that  the  retention  may  be  due  to 
more  serious  conditions;  to  prostatitis,  to  abscess  in  the  prostate  or  the 
perinreura,  or  to  inflammatory  exudation  in  the  tissues  about  the  neck 
of  the  bladder.  In  these  circumstances,  more  active  antiphlogistic  mea- 
sures will  be  required,  with  the  use  of  the  catheter  twice  in  the  twenty- 
four  hours,  and  probably  free  incisions  into  the  perinseum,  if  there  be 
pus  or  urine  extravasated  into  that  region. 

In  many  cases  of  gonorrhoeal  retention,  an  old  stricture  complicates 
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the  clap.  Hove  the  emplo^Mnent  of  energetic  antiphlogistic  nneasnres  and 
the  use  of  the  catheter  are  indicated;  but,  as  the  stricture  is  tlie  cliief 
cause  of  obstruction,  the  treatment  must  be  directed  by  it. 

Haemorrhage  from  the  Urethra  may  occur  either  as  the  result 
of  chordee,  and  consequent  rupture  of  some  blood-vessels  of  the  corpus 
spongiosum,  as  the  consequence  of  attempts  at  passing  the  catheter,  or 
as  a  kind  of  exudation  from  the  mucous  membrane.  Most  commonly  it 
may  be  arrested  by  the  application  of  ice,  and  the  employment  of  mode- 
rate local  antiphlogistic  treatment.  Should  it  be  abundant,  the  inti'o- 
duction  of  a  large  gum-elastic  catheter,  and  pressure  by  means  of  a 
bandage  to  the  penis  or  perinseum,  will  arrest  it. 

Sequences  of  Gonorrhcea. — The  sequences,  or  more  remote  complica- 
tions of  gonorrhoea,  are  partl}^  local  and  partly  constitutional.  Amongst 
the  local  we  find  more  particularly  Warts  about  the  i)repuce  and  glans 
or  within  the  urethral  orifice,  which  re.quire  to  be  treated  by  excision  or 
caustics;  and  Stricture,  the  management  of  which  is  fully  described 
elsewhere.  In  some  cases,  also,  in  consequence  of  extravasation  of  blood, 
or  the  effusion  of  plastic  matter  into  the  corpus  spongiosum  or  the  cor- 
pora cavernosa,  limited  and  localised  Induration  and  Thickening 
of  the  Penis  may  result,  attended  by  chordee,  painful  erections,  and 
a  permanent  twist  in  the  organ.  In  such  conditions  as  these,  an  at- 
tempt may  be  made  to  produce  absorption  of  the  efl"used  mass,  by  the 
administration  of  small  doses  of  bichloride  of  mercury,  with  the  inunc- 
tion of  iodide  of  lead  ointment. 

After  the  cure  of  a  clap  that  has  been  of  long  continuance,  the  genera- 
tive organs  are  often  left  in  a  loeak  and  irritable  sf,ate ;  the  penis,  scro- 
tum, and  spermatic  cords  l)eing  lax  and  elongated,  with  an  apparent 
want  of  power,  and  often  painful  and  dragging  sensations  about  the 
cords  and  groins. 

Besides  the  strictly  local  complications  of  gonorrhoea,  certain  se- 
quences, to  which  some  constitutions  are  especially  liable,  occasionally 
occur  as  the  result  of  this  disease;  viz.,  inflammation  of  the  testes  and 
of  the  e3'es,  rheumatism,  cutaneous  eruptions,  and  sore  throat.  Some  of 
these,  as  the  aflections  of  the  eyes  and  testes,  may  be  either  local  or  con- 
stitutional ;  the  others  are  clearly  constitutional.  The  constitutional 
effects  of  gonorrhoea  offer  characters  that  have  some  analogy  to  those 
presented  by  the  more  chronic  and  subacute  forms  of  pyaemia.  This  is 
more  especially  the  case  in  monarthritic  inflammation  of  the  knee  or 
wrist,  leading  to  disorganisation  or  permanent  ankylosis  of  these  joints. 

Gonorrhceal  Epididymitis  is  certainly  the  most  common  of  these 
sequences.  It  most  invariabl}^  affects  only  one  testis,  and  commences  in 
the  epididymis,  whence  it  extends  to  the  body  of  the  organ.  It  usnally 
occurs  in  individuals  who  have  a  lax  and  long  scrotum,  with  very  pendu- 
lous testes.  It  seldom  sets  in  before  the  third  week  after  the  occurrence 
of  gonorrhoea,  but  may  occur  at  any  period  during  tlie  continuance  of 
the  discharge,  though  it  is  more  frequent  between  the  fifth  and  sixth 
weeks  than  at  any  other  time.  In  cases  of  gleet,  also,  it  not  uncom- 
monly occurs  at  a  later  period.  In  many  instances  it  is  referred  to  some 
slight  injury — a  blow,  or  squeeze,  received  during  the  continuance  of  the 
gonorrhoea  ;  but  in  some  cases  it  would  appear  to  arise  from  extension  of 
the  inflammation  along  the  ejaculatory  duct;  and  in  others  from  a  kind 
of  metastasis  of  the  morl»id  action  from  the  urethra  to  tlie  testis.  That 
the  disease  commences  in  the  epididymis,  may  be  advanced  in  support, 
of  the  first  opinion  ;  whilst  the  fact  that  the  discharge  usually  ceases 
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when  the  inflammation  of  tlie  testicle  comes  on,  and  returns  as  it  sub- 
sides, may  be  adduced  in  support  of  the  doctrine  of  its  metastatic  origin. 
Curling  is  of  opinion  that  the  diminution  of  discharge  is  due  to  counter- 
irritation,  as  he  has  seen  a  case  in  which  the  urethral  dischai'ge  ceased, 
although  the  orchitis  had  been  occasioned  by  a  blow.  As  the  symp- 
toms and  treatment  of  gonorrhoeal  inflammation  of  the  testicle  present 
nothing  peculiar,  I  shall  reserve  their  consideration  until  we  speak  of 
diseases  of  this  organ.  Gonorrhoeal  epididymitis  is  apt  to  be  followed 
by  long-continued  gleet,  consequent  on  the  exudation  from  the  lining 
membranes  of  the  inflamed  vas  deferens,  and  the  secretory  apparatus  of 
the  testes. 

GonorrhcBal  Inflammation  of  the  Eyes  is  fortunately  not  of 
very  common  occurrence.  It  may  aflect  either  the  conjunctiva  or  the 
sclerotica. 

Gonorrhoeal  Conjunctivitis  is  one  of  the  most  destructive  forms 
of  ophthalmia,  giving  rise  not  unfrequentl}',  in  the  course  of  forty-eight 
hours,  to  tlie  most  intense  chemosis,  with  opacity  and  softening  of  the 
cornea,  followed  by  staphyloma  and  a  discharge  of  the  humors.  In  the 
majority  of  instances  only  one  eye  is  affected ;  but,  in  some,  both  are  in- 
volved to  an  equal  extent.  The  disease  commences  with  the  ordinary 
s^'mptoms  of  conjunctival  inflammation;  itching  and  swelling  of  the  eye- 
lids, velvety  redness  of  the  conjunctiva,  muco-purulent  discharge,  with 
much  lachrymation.  The  chemosis  sets  in  early,  and  is  very  severe  ; 
and,  unless  treatment  afford  speedy  relief,  the  consequences  are  most  dis- 
astrous to  vision.  Lawrence  states  that,  of  14  cases  that  fell  under  his 
observation,  9  had  only  one  eye  affected  and  5  both.  Of  the  9  in  whom 
one  eye  onl}"^  was  diseased,  the  organ  was  lost  in  6  cases  ;  of  the  5  in 
whom  both  eyes  were  affected,  both  organs  were  destroyed  in  one  case  ; 
in  2  one  eye  only  was  lost ;  one  patient  recovered  imperfectly ;  and  in 
only  one  did  complete  recovery  ensue. 

It  has  been  a  question  with  Surgeons,  whether  gonorrhoeal  ophthalmia 
is  the  result  of  the  direct  api)lication  of  the  specific  pus  to  the  conjunc- 
tiva, or  occurs  as  a  constitutional  disorder.  There  can  be  little  doubt 
that  the  application  of  the  pus  to  the  surface  of  the  conjunctiva  will  oc- 
casion the  disease,  but  at  the  same  time  it  is  perfectly  certain  that  in 
many  instances  there  is  no  evidence  of  contact,  the  inflammation  occur- 
ring in  both  eyes  without  the  patient  having  apparently  communicated 
it ;  and,  though  it  is  necessarily  difficult  to  adduce  positive  proof  on 
this  point,  it  is  but  reasonable  to  presume  that  such  cases  may  be  con- 
stitutional. 

The  Treatment  of  this  dangerous  affection  must  be  of  an  active  char- 
acter; blood  should  be  taken  freely  from  the  temples  b}^  cupping,  or,  if 
the  patient  be  sufficiently  robust,  from  the  arm,  as  strongly  recom- 
mended by  Lawrence,  who  placed  great  reliance  on  it ;  he  must  of  course 
be  kept  in  a  dark  room,  and  on  strict  antiphlogistic  regimen.  The  dis- 
ease must,  however,  be  met,  and  the  eye  can  alone  be  saved,  by  active 
local  treatment.  Tlie  most  active  topical  agent  that  we  possess  is  the 
nitrate  of  silver.  Tlie  use  of  this  astringent,  originally  introduced  by 
Little,  has  been  much  insisted  on  by  Guthrie,  Walkei-,  and  others,  and 
is  generally  adopted  at  the  present  day,  being  certainl}^  the  most  useful 
agent  that  we  possess.  Surgeons  differ  somewhat  in  opinion  as  to  the 
strength  of  the  application  ;  some,  the  Germans  especiall}',  advise  that 
the  solid  stick  should  be  used;  whilst  others  emjoloy  it  in  solution,  of 
the  strength  of  a  drachm  to  the  ounce  of  distilled  water. .    Wharton 
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Jones  employs  a  weaker  solution,  one  of  four  or  five  grains  to  the  ounce, 
and  I  have  seen  cases  very  successfully  treated  by  this  plan  ;  so  much 
so,  indeed,  that  I  am  disposed  to  prefer  it  to  the  stronger  solution.  A 
few  drops  must  be  introduced  about  twice  in  the  twenty-four  hours,  into 
the  inner  canthus  of  the  eye;  the  lids  in  the  meantime  being  kept  cov- 
ered by  compresses  dipped  in  weak  alum  lotion,  and  the  purulent  dis- 
charge, as  it  accumulates,  carefully-  washed  away  by  tepid  alum  injections. 
In  doing  this,  great  care  must  be  taken  that  none  of  the  discharge  come 
into  contact  with  the  eyes  of  the  Surgeon  or  nurses,  as  it  is  highly  con- 
tagious, and  will  almost  to  a  certainty  produce  the  disease  ;  instances 
are  recorded  in  which,  in  this  way,  the  attendant's  vision  has  been  de- 
stroyed. If  the  chemosis  be  considerable,  it  must  be  incised;  and,  as 
the  inflammation  subsides,  belladonna  lotions  ma}^  be  emploj^ed  with  ad- 
vantage, and  the  use  of  the  nitrate  of  silver  gradnall}'  diminished. 

Gonorrhceal  Sclerotitis  is  by  no  means  of  such  frequent  occur- 
rence as  the  conjunctival  inflammation  ;  when  it  happens,  it  will  com- 
monly be  found  to  be  associated  with  gonorrhceal  rheumatism,  and  not 
unfrequently  with  inflammation  of  the  testicle,  occurring  apparently  in 
individuals  in  whom  there  is  a  tendency  to  affection  of  the  fibrous  tis- 
sues. This  disease  is  evidentlj'^  of  constitutional  origin,  as  it  cannot 
possibly  arise  from  local  contagion  ;  it  is  attended  by  the  ordinary  signs 
of  sclerotic  inflammation,  and  is  usually  accompanied  b}'  some  degree  of 
iritis. 

In  the  TreatmeM  there  is  nothing  very  peculiar.  Cupping  or  leeches 
to  the  temples,  with  belladonna  fomentations,  are  the  principal  local 
means;  and  calomel  and  opium,  continued  until  the  gums  are  affected, 
constitute  the  chief  internal  remedies;  these  means  must  be  persevered 
in  until  the  anterior  chamber  clears,  and  any  efl'used  lymph  is  absorbed. 
As  the  disease  declines,  and  especially  if  the  patient  be  somewhat  debili- 
tated, soda,  rhubarb,  and  bark  in  powder  may  be  given  internally,  and 
blisters  kept  open  on  the  temples. 

Inflammation  of  the  Nose,  attended  by  profuse  suppuration,  is  a 
complication  that  I  have  more  than  once  had  occasion  to  observe  in 
gonorrhoea.  The  swelling  of  the  organ  is  considerable,  the  tenderness 
great,  and  the  discharge  abundant;  a  condition,  iudeed,  of  the  Schnei- 
derian  membrane  that  seems  analogous  to  the  inflammation  of  the  con- 
junctiva just  described. 

The  Treatment  that  I  have  found  to  succeed  best,  consists  in  fomen- 
tations followed  by  astringent  lotions  or  injections. 

GonorrhcBal  Rheumatism  principally  occurs  in  young  and  other- 
wise healthy  persons.  It  is  of  two  kinds  ;  in  one,  the  most  common,  and 
indeed,  the  typical  variety,  the  fibrous  and  muscular  structures  are 
affected  ;  in  the  other  the  joints  are  implicated.  It  is  a  disease  that  ap- 
pears to  be  closely  associated  with  some  forms  of  blood-poisoning — 
possibly  in  some  cases  with  pyaemia.  It  is  of  two  kinds,  the  fibroid  or 
plastic,  and  the  suppurative.  The  fibroid  is  intimately  associated  with 
those  forms  of  blood-disease  in  which  fibrinous  exudations  are  formed  in 
internal  organs,  more  especially  on  the  serous  surfaces,  as  the  pleura, 
the  peri-,  and  the  endocardium.  The  fibroid  or  plastic  form  of  gonor- 
rhceal rheumatism  is  not  unfrequently  accompanied  by  inflammation  of 
the  testicle  or  of  the  sclerotic.  It  commonlj^  affects  the  fleshy  parts  of 
the  body,  as  the  hips,  the  shoulders,  and  the  thighs,  and  not  unfre- 
quently occurs  in  the  soles  of  the  feet.  It  is  alwa3's  very  painful  at 
night,  but  is  not  commonly  attended  by  any  very  severe  constitutional 
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disturbance.  The  suppurative,  more  rare,  appears  in  truth  to  be  a 
variety  of  })_y8einia,  directly'  due  to  self-infection  of  the  patient  fi'om  pus 
retained  in  the  deeper  portions  of  tlie  urethra  or  contaminating  tlie  sys- 
tem through  the  medium  of  tlie  lymphatics.  In  tiiese  cases,  the  inflam- 
mation, wlien  it  affects  a  large  joint,  is  always  monartliritic.  The  knee 
is  the  one  that  specially  sutlers,  permanent  ankylosis  consequent  on 
destruction  of  cartilage  resulting.  The  synovial  form  presents  the  ordi- 
nary characters  of  severe  and  often  destructive  inflammation  of  the  joint, 
the  knee  or  ankle  being  chiefly  involved.  Ankylosis  is  the  chief  danger 
to  be  apprehended  as  a  remote  result  of  gonorrhoeal  arthritis,  and  it  is 
mostly  incurable. 

Treatment. — In  the  plastic  form  small  doses  of  calomel  and  opium, 
followed  liy  iodide  of  potassium,  should  be  steadiW  given.  In  the  more 
truly  arthritic  form  of  the  disease,  mercurials  are  not  so  much  needed, 
and  the  chief  reliance  should  be  on  the  iodide  of  potassium  with  alkaline 
tonics.  Tlie  local  joint  affection  must  be  treated  by  absolute  rest,  blis- 
tering, and  mercurial  inunction.  The  most  favorable  termination  will 
be  in  ankjdosis,  which  must  be  treated  as  described  p.  236. 

Cutaneous  Eruptions,  chiefly  consisting  of  roseola,  with  slight 
pityriasis,  and  perhaps  a  few  patches  of  psoriasis  with  very  flimsy  scales, 
occasionall}'  occur  in  rather  severe  cases  of  gonorrhoea,  usually  appearing 
from  six  weeks  to  three  months  after  the  commencement  of  the  attack. 
The}'  are  chiefly  diff'used  about  the  chest  and  belly,  and  present  no  sign 
of  coppery  redness.  At  the  time  of  their  occurrence,  the  fauces  com- 
monly become  similarly'  involved,  presenting,  as  was  first  pointed  out  by 
Travers,  a  diff'nsed  superficial  redness  on  the  velum  palati  and  pillars, 
with  perhaps  superficial  ulceration  on  these,  the  tonsils,  or  tlie  uvula. 
The  occurrence  of  these  affections  is  usually  preceded  by  slight  febrile 
action,  which,  however,  subsides  on  their  full  evolution.  The  roseolar 
eruptions  occurring  during  gonorrhoea  must  not  be  mistaken  for  the 
rash  occasionally  produced  b}^  copaiba. 

The  Treatment  consists  in  the  administration  of  salines,  followed  by 
iodide  of  potassium  in  moderate  doses.     Mercurials  are  not  required. 

GonorrhcBa  in  the  Female  differs  from  the  same  affection  in  the 
male  in  not  being  so  severe,  though  it  is  usnall_y  more  extensive,  and  of 
longer  duration.  The  severity  is  less,  on  account  of  the  shortness  of 
the  female  urethra  preventing  the  occurrence  of  the  retention  of  urine 
as  in  the  male,  and  also  from  the  absence  of  such  parts  as  the  prostate, 
testes,  &c.,  tiie  implication  of  which  constitutes  the  principal  sonrce  of 
difficult}'  in  men.  Gonorrhoea  in  the  female  ma}'  alfect  the  part  to  very 
diff'erent  degrees;  thus,  the  vulva  alone  may  be  implicated,  or,  as  most 
commonly  happens,  the  inflammation  may  spread  to  the  whole  of  the 
mucous  membrane  of  the  vagina.  Tlie  urethra  is  less  commonly  the 
seat  of  disease,  though  occasionally  implicated  with  other  parts  ;  and, 
lastly,  the  interior  of  the  uterus  may  become  affected  by  this  speciflc 
inflammation.  In  some  cases  it  will  even  spread  along  the  Fallopian 
tubes  to  the  ovaries :  and  ovaritis  and  fatal  peritonitis  may  also  be 
induced. 

The  Symptoms  of  gonorrhoea  in  women  are  sufficiently  well  marked  in 
the  early  stages,  when  there  is  an  abundant  muco-purulent  discharge 
from  the  parts  affected,  with  a  good  deal  of  inflammatory  irritation,  ac- 
companied with  pain  in  micturition,  and  a  frequent  desire  to  pass  urine. 
As  the  disease  becomes  chronic,  however,  it  is  more  difficult  to  deter- 
mine its  true  character;    it  being  apt  to  be  confounded  with  some  of 
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those  accidental  and  lencorrhreal  discharges  to  which  females  of  all  ages 
are  subject. 

Diagnosis. — In  the  majority  of  cases,  gonorrlioea  may  be  distinguished 
from  all  other  muco-pitrident  discharges  of  tlie  female  oi'gans,  by  the 
presence  of  inflammation  about  the  external  parts,  and  the  mucous  mem- 
brane of  the  vagina  and  urethra.  In  these  cases  it  will  be  ibund,  on 
introducing  a  speculum  (which,  however,  occasions  considerable  pain, 
and  is  firndy  grasped  by  the  contraction  of  the  vagina),  that  the  dis- 
charge comes  from  the  vaginal  wall,  and  that  the  uterine  orifice  is  free 
from  it,  or  nearly  so  ;  whereas  in  leucorrhoea  the  discharge  proceeds  in 
a  great  measure  from  the  interior  of  the  uterus,  the  os  and  cervix  of 
which  will  probably  also  present  signs  of  diseased  action.  It  must, 
however,  be  borne  in  mind  that  the  discharge  in  gonorrhoea  may  occa- 
sionally be  in  a  great  degree  uterine;  and  tliat  that  of  leucorrhoea  may 
be  an  exudation  from  the  mucous  membrane  of  tlie  vagina.  In  such 
circumstances,  when  the  disease  is  chronic,  it  is  almost  impossible  to 
arrive  at  a  correct  conclusion  as  to  the  nature  of  the  case  from  simple  in- 
spection ;  and  in  these  cases  of  doul)t  the  Sui'geon  had  better  give  a  very 
guarded  opinion,  lest  he  be  led  into  the  error  of  inculpating  an  innocent 
woman.  The  difficulty  is  increased,  and  a  good  deal  of  obscurit}'  thrown 
over  the  case,  hy  the  fact  that  leucorrhcKal  discharges  will  occasionally 
give  rise  to  urethritis  in  the  male,  which  closely  simulates  gonorrhoea. 
Female  Children  also  are  occasionally  subject  to  an  acute  inflammation 
of  the  vagina  and  nymphae  as  the  result  of  simple  irritation,  of  consti- 
tutional disturbance,  or  of  teething;  these  cases  require  to  be  recog- 
nised, as  they  have  frequently  been  the  cause  of  unfounded  accusations. 

The  Treatment  of  gonorrhoea  in  the  female  must  varj,  according  as 
the  disease  is  acute  or  chronic.  In  the  acute  stage,  general  and  local 
antiphlogistic  means — salines,  low  diet,  rest  in  bed,  and  emollient  seda- 
tive fomentations — must  be  used.  As  the  disease  subsides  into  a  chro- 
nic condition,  astringent  injections  must  be  employed  ;  a  weak  solution 
of  acetate  of  lead,  or  the  liquor  alurainis  compositus  largely  diluted 
with  tepid  water,  being  especially  useful.  In  other  cases,  a  weak  solu- 
tion of  nitrate  of  silver  may  be  used  with  much  advantage.  These 
injections  should  be  employed  tliree  or  four  times  a  day  and  in  large 
quantity.  After  they  have  been  thrown  up,  a  piece  of  lint  well  soaked 
in  the  lotion  should  be  introduced  between  the  opposite  mucous  sur- 
faces, so  as  to  prevent  their  coming  into  apposition,  the  discharge  being 
in  a  great  measure  kept  up  by  their  friction  against  one  another.  In 
order  that  the  injection  may  be  properly  given,  the  wornan  should  lie 
flat  on  her  back,  and  pump  in  the  fluid  by  means  of  one  of  Kennedy's 
elastic  bottles.  In  the  treatment  of  gonorrhoea  in  women,  specifics  are 
of  no  use  unless  the  urethra  be  affected,  when  copaiba  may  be  given,  as 
in  the  male.  The  disease  is  apt  to  degenerate  into  a  chronic  gleety  con- 
dition, leaving  a  thin  muco-puriform  discharge,  which  will  continue  to 
be  infectious  for  a  great  length  of  time. 

STRICTURE  OF  THE  URETHRA. 

Much  discrepancy  of  opinion  for  a  long  time  existed  as  to  the  struc- 
ture of  the  urethra,  some  Surgeons  admitting,  others  denying  its  mus- 
cularity. Though  the  presence  of  muscular  fibres  in  the  urethra  had 
been  suspected  by  many  in  consequence  of  the  phenomena  presented  by 
some  forms  of  stricture  being  solely  explicable  in  this  way,  it  is  only  in 
recent  times  that  their  existence  has  been  demonstrated  ;  KoUiker  and 
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Hancock  having  shown  that  the  tube  is  surrounded  through  its  entire 
length  with  an  organic  muscular  coat.  Hancocli  lias  demonstrated  the 
course  of  these  fibres.  He  has  pointed  out  that  the  fibres  of  the  inner 
layer  of  the  muscular  coat  of  the  bladder  pass  forwards  underneatli  the 
mucous  membrane  of  the  prostatic  portion  of  the  urethra,  and  those 
from  the  outer  laj-er  of  the  muscular  coat  of  the  bladder  outside  the 
prostate.  These  two  layers  join  at  the  membranous  portion  of  the  ure- 
thra, forming  the  muscular  covering  of  this  portion  of  the  canal.  At 
the  bulb,  these  two  layers  divide  again;  tlie  inner  l3nng  underneath  the 
mucous  membrane,  separated  from  it  merely  by  areolar  tissue  ;  the  ex- 
ternal lying  outside  the  corpus  spongiosum,  between  it  and  its  fibrous 
investment.  At  the  anterior  extremity  of  the  urethra,  they  unite  again 
and  form  its  lips.  Thus  the  uretlira  is  surrounded  through  its  whole 
length  by  muscular  fibres,  a  double  layer  of  which  invests  it  at  the 
membranous  portion,  and  again  at  the  external  meatus.  The  prostate 
and  corpus  spongiosum  are  included  between  planes  of  these  fibres.  The 
vesicles  and  ducts  of  the  prostate  are  surrounded  by  la^'ers  of  organic 
fibre;  those  of  the  ejaculatory  ducts  coming  from  the  organic  layer  of 
the  vas  deferens.  These  fibres  are  total  I}''  distinct  from  the  common 
muscular  apparatus  of  the  perinseum  ;  and  their  existence  proves  the 
urethra  to  be,  as  had  often  been  suspected,  a  musculo-membranous  canal. 

By  Stricture  of  the  Urethra  is  meant  a  narrowing  of  the  canal  at 
one  or  more  points.  These  may  proceed  from  three  distinct  conditions  ; 
viz. — 1,  Spasmodic  Action  of  the  layer  of  the  organic  Muscular  Fibres 
situated  outside  the  mucous  membrane;  2,  Congestion  of  the  Mucous 
Membrane  of  the  canal  ;  or,  3,  Organic  Changes  in  the  Mucous  and 
Submucous  Tissues,  consisting  of  thickening,  induration,  or  the  deposit 
of  plastic  matter  within  them.  According  as  the  disease  arises  from 
one  or  otiier  of  these  causes,  it  may  be  termed  a  Spasmodic,  a  Conges- 
tive, or  an  Organic  stricture.  These  different  forms  of  the  disease  having 
the  one  condition — narrowing  of  the  uretlira — and  its  consequences,  in 
common,  and  in  practice  being  often  associated  together,  present  so 
much  variety  in  their  symptoms,  in  the  treatment  they  require,  and  in 
the  constitutions  in  whicli  they  occur,  as  to  require  separate  description. 

Spasmodic  Stricture. — The  existence  of  this  form  of  constriction 
has  been  much  cavilled  at.  Surgeons,  disregarding  the  evidence  of 
their  own  senses,  and  being  led  away  by  an  imperfect  anatomical  exami- 
nation of  the  urethra,  have  denied  tlie  possibility  of  spasm  of  tliis  canal, 
not  being  able  to  demonstrate  the  existence  of  any  muscular  fibres  in 
sufficiently  close  proximity  to  the  mucous  membrane  to  influence  it  by 
their  action.  Tlie  possession  of  muscular  contractility  by  tlie  urethra 
is,  however,  obvious  from  the  facts  that  a  bougie  may  occasionally  be 
introduced  with  sufficient  ease,  but  that  the  Surgeon,  on  attempting  to 
withdraw  it,  will  find  it  tightly  grasped  ;  so  also,  occasionally,  on  intro- 
ducing the  instrument,  he  will  feel  it  meet  with  an  obstruction,  which  on 
steady  pressure  will  j'ield  with  that  species  of  quivering  that  is  peculiar 
to  spasm  of  muscular  fibre.  Again,  the  fact  that  a  patient  will  at  one 
time  pass  his  urine  with  the  most  perfect  freedom,  whilst,  if  it  be  ren- 
dered acrid  or  acid  by  drinking  spirits,  effervescent  wines,  or  other 
similar  beverages,  almost  complete  obstruction  will  ensue,  tends  to 
prove  the  existence  of  an  occasional  spasmodic  constriction  of  the  canal. 
These  facts,  tliough  suflftciently  convincing  to  many  Surgeons,  had  failed 
to  carry  proof  of  the  existence  of  spasmodic  stricture  to  others,  until 
the  researches  of  KoUiker  and  Hancock,  which  have  been  referred  to, 
set  the  question  of  the  muscularity  of  the  urethra  finally  at  rest. 
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Causes. — The  causes  of  spasmodic  stricture  are  generally  such  cou- 
ditions  as  occasion  a  relaxed  and  irritable  state  of  system,  as  lonjr  resi- 
dence in  hot  climates,  especially  if  conjoined  with  habitual  excesses  in 
drinking,  high  living,  and  sexual  indulgences.  The  more  immediate 
causes  are  usually  any  circumstances  that  occasion  irritation  of  tlie 
urethral  mucous  membrane,  which  being  propagated  to  the  organic  mus- 
cular fibres  beneath,  calls  them  into  activity,  and  thus  gives  rise  to  the 
spasmodic  affection.  Tlie  most  usual  of  these  are  those  conditions  of 
the  system  in  wliich  the  lithates  are  largely  eliminated  ;  as  exposure  to 
cold  and  wet,  by  which  the  action  of  the  skin  is  suspended  ;  or  too  free 
an  indulgence  in  spirituous  and  acid  liquors — such  as  red  or  effervescent 
wines,  beer,  or  punch — which  are  well  known  to  give  rise  to  an  attack 
in  man}' constitutions. 

Symptoms, — In  spasmodic  stricture  we  find  evidence  of  narrowing  of 
the  urethra,  and  consequent  impediment  to  the  free  flow  of  urine,  rap- 
idlj'  supervening  under  the  influence  of  certain  causes,  and  as  speedily 
subsiding,  A  patient,  for  instance,  in  his  ordinary  health  and  passing 
urine  freely,  if  he  take  such  food  or  drink  as  will  give  rise  to  a  very  acid 
condition  of  this  fluid;  if  he  be  exposed  to  cold,  or  get  out  of  health  in 
any  way;  suddenly  finds  himself  able  only  to  pass  his  urine  in  a  small 
stream  by  drops  with  mucli  straining,  or  may  even  be  seized  w^ith  com- 
plete retention.  Under  appropriate  treatment  these  symptoms  rapidly 
subside;  recurring,  however,  on  the  application  of  any  exciting  cause. 
At  the  time  of  the  occurrence  of  this  s[)asm  there  is  often  a  sensation  of 
weight  and  uneasiness  in  the  perinseum,  with  evident  irritation  of  the 
urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  the 
orifice ;  in  fact,  a  tendency  to  a  combination  of  tlie  congestive  with  the 
spasmodic  form  of  stricture.  There  will  often  be  found  to  be  a  very 
slight  organic  stricture  in  cases  of  the  spasmodic  form  of  this  disease; 
so  that,  when  the  spasm  subsides,  the  urethra  will  not  be  quite  so  free 
as  natural. 

Treatment If  the  patient  be  suffering  from  spasmodic  difficulty  in 

passing  urine,  a  suppository,  consisting  of  half  a  drachm  of  laudanum  in 
a  little  starch,  should  be  thrown  up  the  rectum,  or  a  full  dose  of  Dover's 
powder  administered,  and  the  warm  hip-bath  used.  As  the  opium  begins 
to  take  effect,  the  urine  will  usually  be  passed  without  much  diflficulty. 
The  bowels  should  then  be  made  to  act,  when  the  patient  will  usually  be 
relieved.  If  the  spasm  continue,  as  it  often  does,  for  some  days  or  weeks 
after  this,  a  full-sized  bougie  should  be  introduced  every  second  or  third 
day,  in  order  to  lessen  the  irritability  of  the  urethra.  In  some  cases, 
this  is  more  elfectuall}'  done  by  the  use  of  a  plated  bougie  well  warmed 
and  oiled.  Whatever  instrument  is  used  siiould  be  of  large  size,  from 
No.  8  to  10,  A  small  bougie  will  often  be  arrested,  and  will  create  much 
irritation,  when  a  large  one  will  pass  readily.  If  the  use  of  the  instru- 
ment cause  irritation  and  increase  of  spasm,  it  is  better  to  omit  it  en- 
tirely, and  to  trust  to  constitutional  treatment.  But  the  Surgeon  must 
not  be  discouraged,  if  the  first  few  introductions  of  the  bougie  appear  to 
increase  the  irritation;  as  the  urethra  becomes  accustomed  to  the  use  of 
the  instrument,  relaxation  of  the  spasm  will  take  place.  At  the  same 
time,  the  patient's  general  health  should  be  carefully  attended  to ;  the 
bowels  must  be  kept  open,  and  the  diet  regulated;  all  acids,  stimulants, 
and  sweets  being  carefully  avoided.  During  the  time  when  the  bougie 
is  being  used,  he  should  take  the  citrate  of  potash  well  diluted. 

As  a  preoeiHive  treatment  of  these  attacks,  a  careful  regulation  of  the 
diet,  warm  clothing  with  the  use  of  flannel,  and  keeping  the  skin  in 
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action  by  means  of  horsehair  gloves  and  tepid  baths,  will  be  found  ser- 
viceable. 

Congestive  Stricture Many  Surgeons  look  upon  i^pasmodic  strio- 

ture  as  essentially  dependent  on  congestion  of  the  mucous  merai)rane  of 
the  urethra,  overlooking  altogether  the  existence  of  spasm,  or  consider- 
ing it  as  the  result  of  irritation  of  the  perinaeal  muscles,  and  not  of  the 
true  organic  muscles  of  the  canal.  That  the  two  conditions  of  conges- 
tion and  spasm  are  frequently  associated  in  the  urethra,  in  the  relation 
of  cause  and  effect,  there  can  be  no  doubt ;  and  this  is  the  most  frequent 
condition  in  which  spasmodic  strictures  are  found.  Indeed,  congestion 
plays  an  important  jiart  in  all  forms  of  stricture  ;  it  ma}'^,  as  we  have  just 
seen,  be  connected  with  the  spasmodic  variety;  it  ma3'  occur  alone  ;  or 
it  may  be  associated  with  organic  stricture.  Some  parts  of  the  urethra 
appear  to  be  more  subject  to  congestion  than  others  ;  thus,  for  instance, 
the  membranous  and  prostatic  portions,  especially  the  folds  of  mucous 
membrane  constituting  the  verumontanum,  are  peculiarly  liable  to  be- 
come congested. 

Causes. — Congestive  stricture  frequently  occurs  as  the  result  of 
chronic  and  long-continued  inflammation  of  the  urethra,  or  of  the  pas- 
sage of  urine  that  has  been  rendered  irritating  by  being  too  concen- 
trated, or  by  an  admixture  of  an  undue  proportion  of  lithates.  It  is 
especially  in  gouty  or  rheumatic  subjects  who  suffer  from  irritability  of 
tlie  skin  and  mucous  membranes  that  this  condition  occurs.  In  these 
cases  there  is  no  true  or  permanent  obstruction,  but  the  disease  is  tran- 
sitory, and  solelj^  due  to  a  swollen  state  of  the  membrane  of  the  part. 
But  in  tlie  majority  of  cases  it  complicates  and  aggravates  seriously 
spasmodic  and  slight  organic  strictures. 

Symptoms. — In  congestive  stricture  we  not  only  find  the  common 
sj^mptoms  occasioned  by  an  impediment  of  the  free  passage  of  the  urine, 
but  some  swelling  of  the  lips  of  the  urethra,  with  reddening  and  eversion 
of  them.  There  is  also  sliglit  gleety  exudation,  and  not  unfrequentl}'^  an 
abundant  puriform  discliarge,  in  fact,  urethritis  of  a  marked  kind,  with 
a  sense  of  weight  or  fulness  in  the  perinseum,  pain  in  micturition,  and 
sometimes  uneasiness  in  delecation.  This  stale  of  tilings  constitutes 
a  very  troublesome  affection,  intimately  connected  with  the  various 
forms  of  urethritis,  and  exceedingly  apt  to  relapse  from  apparently  very 
trivial  circumstances,  slight  errors  of  diet,  dyspeptic  derangements,  or 
any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  in  careful  regulation  of 
the  diet  and  habits  of  life,  and  especially  in  the  administration  of  the 
citrate  of  potash,  and  the  saline  aperient  mineral  waters,  as  those  of 
Carlsbad  or  Friedrichshall.  If  there  be  much  tenderness  or  weight 
about  the  perinaeum,  the  api)lication  of  leeches  to  this  part,  together 
with  the  use  of  the  warm  hip-bath,  will  be  serviceable. 

Congestive  stricture,  though  more  influenced  by  constitutional  than 
by  local  means  in  many  cases,  yet  requires  the  introduction  of  iiougies 
in  order  to  prevent  the  constriction  from  becoming  permanent.  In  some 
instances  a  wax,  in  others  a  silver  or  pewter  instrument,  will  be  found  to 
answer  best.  Whatever  is  used,  care  should  be  taken  to  introduce  it 
slowly  and  with  every  possible  gentleness.  With  all  care,  some  haemor- 
rhage usually  follows  the  passage  of  the  instrument;  not  from  lacera- 
tion, but  simpl}^  as  the  result  of  compression  of  the  mucous  membrane; 
and  the  discharge  of  bloorl  appears  rather  to  be  beneficial  than  otherwise. 

Organic  Stricture — This,  the  true  form  of  stricture,  is  the  result 
either  of  chronic  inflammation  of  the  urethra,  leading  to  thickening  of 
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the  mucous  membrane,  or  of  injury  from  blows  or  kicks  in  the  perinaeum, 
by  which  a  portion  of  it  is  torn  and  heals  by  a  conti-acted  cicatrix.  Re- 
peated gonorrho3as  and  long-continued  gleets  are  the  most  fertile  causes 
of  this  disease.  In  the  urethra  as  elsewhere,  plastic  matter  is  deposited 
in  and  around  the  mucous  membrane  in  the  submucous  areolar  tissue, 
as  the  result  of  inflammation;  consolidation  of  this  takes  place,  followed 
by  contraction  of  the  canal.  The  long  continuance  of  inflammation  is 
more  to  be  dreaded  than  its  intensity  in  occasioning  this  mischief;  hence 
it  is  of  great  importance  not  to  allow  gleets  to  run  on  indefinitely,  as  they 
will  almost  to  a  certainty  be  followed  by  constriction  of  some  portion  of 
the  urethra. 

Age. — Stricture  of  the  urethra  may  be  met  with  at  any  age  after  pu- 
berty. The  causes  that  usually  give  rise  to  it  seldom  come  into  opera- 
tion, however,  before  the  adult  age  ;  hence  strictures  are  not  very  common 
before  25  years  of  age.  Between  that  period  and  the  age  of  40  they 
most  commonly  originate,  and  may  then  continue  for  an  indefinite 
period.  The  earliest  age  at  which  I  have  seen  true  organic  stricture  of 
the  urethra  has  been  in  a  boy  14  years  old,  when  it  had  already  existed 
for  more  than  12  months;  it  was  situated  one  and  a  half  inches  from  the 
meatus,  and  was  so  tight  as  only  to  admit  of  ]S'o.  1  catheter.  It  was 
complicated  with  and  had  given  rise  to  a  fistula  in  perinaso,  through 
which  tiie  greater  part  of  the  urine  escaped.  The  hoy  in  whom  it  oc- 
curred could  give  no  explanation  of  its  occurrence,  but  it  was  probably 
traumatic.  His  attention  was  first  directed  to  it  b}^  a  sudden  attaci^  of 
retention.  The  stricture  was  hard  and  gristly,  about  half  an  inch  long, 
and  required  urethrotomy  for  its  relief.     There  was  no  calculus. 

Seat. — The  seat  of  organic  stricture  varies  considerabl}';  indeed,  any 
portion  of  the  urethra  may  be  affected  by  it,  except  the  prostatic.  It 
appears  to  be  the  common  belief  amongst  Surgeons,  that  the  membra- 
nous portion  of  the  canal  is  the  most  frequently  affected  by  this  disease. 
This,  however,  there  can  be  little  doubt,  is  an  erroneous  opinion.  H. 
Smith  has  examined  98  specimens  of  stricture  contained  in  the  diflferent 
London  museums;  of  these  he  found  only  21  seated  in  the  membranous 
portion  of  the  urethra,  whilst  '11  were  anterior  to  the  triangular  liga- 
ment; the  majority  of  these  being  either  in  the  bulbous  portion  of  the 
urethra,  or  a  little  in  advance  of  this.  Sir  H.  Thompson,  in  his  excellent 
work  on  Stricture .f  states  that,  in  an  examination  of  320  strictures,  he 
found  215  at  the  junction  of  the  spongy  and  membranous  portions  of  the 
urethra;  51  in  the  spongy  portion,  from  an  inch  in  front  of  its  com- 
mencement to  within  two  inches  and  a  half  of  the  external  meatus;  and 
54  at  the  external  orifice,  or  within  two  inches  and  a  lialf  of  it.  The 
part  most  frequently  affected  is  the  first  inch  of  the  spongy  portion;  in 
the  membranous  portion,  stricture  is  extremely  rare.  He  also  states,  "  I 
may  confidently  assert  that  there  is  not  a  single  case  of  stricture  in 
the  prostatic  portion  of  the  urethra  to  be  found  in  any  one  of  the  public 
museums  of  London,  Edinburgh,  or  Paris."  Occasionally  strictures  are 
multiple,  two  frequently  occurring,  and  sometimes  as  many  as  four  or 
five. 

Characters. — The  characters  of  organic  stricture  vary  greatly.  In 
some  cases  it  is  annular,  encircling  the  whole  of  the  canal,  and  occasion- 
ally for  some  little  distance.  The  elongated  annular  stricture  usually 
arises  from  consolidation  of  the  corpus  spongiosum  by  plastic  matter 
compressing  the  urethra,  as  in  Fig.  197.  In  other  cases,  again,  annular 
strictures  may  be  narrow  and  sharp-edged,  and  are  then  called  "  pack- 
thread" or  "bridle"  strictures;  consisting  of  bands  stretching  across 
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the  urethra  (Fig.  798).  Sometimes  there  are  several  of  these  in  close 
proximity  to  one  another,  leaving  merely  narrow  passages  between  or 
under  them.  These  bands  occasionally  stretch  directly  across  the  canal, 
but  at  other  times  and  more  commonly  they  take  a  somewhat  oblique 
direction  (Fig.  199).  It  is  not  very  clear  how  these  bridles  or  frsena 
stretching  across  the  urethra  are  formed.     It  can  scarcely  be  by  the 


Fig.  797. — Strictare  from  Coa- 
.solidatiou  of  Corpus  Spou- 
iriosura. 


Fig.  798.— Bridle-Stricture. 


Fig.  799.— Stricture  at  the  An- 
terior part  of  the  Urethra. 


effusion  of  plastic  matter;  it  is  more  probable  that  they  are  occasioned 
by  a  valvular  projection  of  the  mucous  membrane  which  has  been  per- 
forated, perhaps  by  the  point  of  the  catheter,  and  thus  has  had  apertures 
produced  in  it.  These  various  kinds  of  organic  stricture  are  hard  and 
elastic;  sometimes,  when  old,  almost  cartilaginous  in  their  densit^^,  feel- 
ing gristly  and  rough  to  tl)e  instrument  that  passes  over  them. 

Amount  of  Constriction. — This  varies  greatly  in  organic  stricture, 
from  merely  slight  narrowing  of  the  channel  to  almost  complete  obstruc- 
tion of  it.  A  question  has  arisen  whether  the  canal  of  tlie  urethra  is 
ever  rendered  completely  impermeable  by  a  stricture.  In  answering 
this,  it  is  necessary  to  be  agreed  upon  the  meaning  of  the  term  "  imper- 
meable." If  l\y  it  be  meant  impenetrable  to  the  passage  of  a  catheter, 
there  can  be  no  doubt  that  such  strictures  may  occasionally,  though 
ver3'  rarely,  occur;  the  channel  being  so  narrow,  oblique,  or  tortuous, 
that  the  instrument  cannot  be  passed  through  it.  Strictures,  however, 
(jf  this  description  may  usuall3'  be  ultimatel}^  made  permeable  to  instru- 
ments by  proper  and  careful  treatment.  If  hy  "  impermeable"  is  meant 
generally  impervious  to  the  passage  of  urine,  there  can  be  no  doubt  that 
such  a  condition  does  not  exist.  It  would  clearly  be  incompatible  witli 
life,  unless  a  fistulous  opening  existed  behind  tiie  stricture,  through 
which  the  urine  might  pass  out;  and,  even  with  such  an  aperture  exist- 
ing, I  have  never  heard  of  or  seen  a  case  in  which  no  urine  whatever 
escaped  by  the  meatus,  unless  in  consequence  of  injury  or  disease  a  por- 
tion of  the  whole  calibre  of  the  urethra  had  sloughed  away;  and  it  is 
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clear  that,  so  long  as  any  urine  passes  out  in  this  way,  a  stricture  can- 
not be  looked  upon  as  truly  impermeable. 

Mechanical  Reaults. — When  an  organic  stricture  is  once  formed,  it 
will  continue  unless  removed  by  surgical  means;  and,  as  it  usually  be- 
comes more  closely  contracted,  it  will  offer  an  increasing  obstacle  to  the 
free  flow  of  the  urine,  and  thus  eventually  tend  to  give  rise  to  important 
structural  changes  in  the  urinary  apparatus. 

The  urethra  beliind  it  becomes  increased  in  diameter,  sometimes 
dilated  into  a  true  pouch,  in  which  sabulous  masses,  and  even  small 
calculous  concretions  occasionally  collect.  The  bladder^  sulijected  to 
increased  pressure  b}^  the  necessity  of  overcoming  the  obstacle  to  the 
passage  of  the  urine,  becomes  thickened,  fasciculated,  and  contracted. 
The  uretem  are  often  found  dilated,  from  a  tendency  to  a  reflux  of  the 
urine,  or  to  compression  of  tlieir  vesical  orifices,  in  consequence  of  the 
altered  structure  of  the  bladder.  The  pelves  of  the  kidneys  become  the 
seat  of  chronic  suppuration  ;  and  the  kidneys  themselves  become  irri- 
tated, congested,  and  at  last  the  seat  of  some  of  those  various  secondary 
changes  which  have  been  fully  described  in  Chapter  LXVII. 

Symptoms. — The  amount  of  constitutional  disturbance  set  up  bj''  a 
stricture  will  vary  greatly  in  diff'erent  cases.  In  many,  and  indeed  in 
most  instances,  it  is  not  very  great.  The  extent  to  wliich  the  constitu- 
tion is  influenced  will  generally  be  in  proportion  to  the  tightness  and 
duration  of  the  stricture;  but  it  is  surprising  how  much  constitutional 
irritation  is  set  up  in  some  systems  by  a  stricture,  even  though  it  be  not 
verj'  tight.  The  interference  with  the  free  flow  of  the  urine  causes  irri- 
tation of  the  bladder  and  kidneys,  the  secretion  from  which  becomes  less 
abundant  than  usual ;  in  consequence  of  this,  the  actions  of  the  skin  and 
other  depurative  organs  are  deranged,  and  thus  the  system  at  large  is 
influenced  and  suffers.  In  other  cases,  again,  the  constitutional  symp- 
toms are  rather  of  a  nervous  character  ;  the  patient  suffering  not  only 
great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by 
nervous  prostration,  each  time  the  urine  flows  over  the  tender  and  irri- 
table surface. 

The  Local  Signs  of  stricture  are  always  well  marked,  are  very  unequi- 
vocal, and  are  dependent  simply  on  the  mechanical  obstacle  presented 
by  the  contracted  urethra  to  the  free  escape  of  the  urine.  The  disease 
usually  commences  with  the  retention  in  the  urethra  of  a  few  drops  of 
urine  after  evacuation  of  the  contents  of  the  bladder  ;  these  escape  and 
wet  his  clothes.  The  patient  finds  that  he  has  to  pass  urine  more  fre- 
quently than  usual,  particularly  at  night;  tiiere  is  some  straining,  per- 
haps a  slight  gleet}^  discliarge,  and  a  feeling  of  weakness  about  the  genital 
organs.  The  stream  of  urine  has  changes  impressed  upon  it  during  its 
passage  through  the  stricture,  by  which  its  shape  and  direction  are  modi- 
find  ;  thus,  it  may  become  forked,  scattered,  twisted,  fan-like,  or  be  dis- 
charged in  a  double  current — one  projected  directly  forwards,  the  other 
dropping  pei'pendicularly  downwards.  As  the  disease  advances,  these 
signs  necessarily  become  more  marked,  until  tliey  may  terminate  in  com- 
plete retention  ;  they,  however,  often  come  on  in  a  very  insidious  manner, 
and  when  the  patient  seeks  advice  he  is  found  to  be  already  the  subject 
of  a  very  tight  and  intractable  stricture  ;  indeed,  in  some  cases,  tlie  first 
circumstance  that  directs  the  attention  of  the  patient  to  his  complaint 
is  the  sudden  occurrence  of  retention  of  urine. 

Examination  of  the  Urethra The  existence  of  stricture  can  be 

determined  witli  certainty  only  by  the  introduction  of  an  instrument 
down  the  urethra.      In  exploring  the  canal  in  a  suspected  case,  two 
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points  have  to  be  ascertained — the  existence  of  a  stricture,  and  its  de- 
gree of  tightness.  The  existence  of  a  atricture  may  be  determined  by 
passing  a  plated  steel  sound,  or  a  silver  catheter  of  medium  size,  about 
No.  8,  well  oiled  and  warmed.  This  will  readily  pass  as  far  as  the  con- 
stricted point,  but  will  then  he  arrested.  In  this  exploration,  too  small 
an  instrument  must  not  be  used,  lest  it  hitch  in  the  fossae  of  the  urethra 
or  against  the  verumontauuni,  and  this  accidental  arrest  be  mistaken  for 
the  obstruction  produced  by  the  stricture  ;  or  it  may  pass  through  the 
stricture,  and  thus  mislead  the  Surgeon.  The  existence  of  a  stricture 
having  been  ascertained,  the  next  point  is  to  determine  its  degree  of 
tightness.  This  is  best  done  by  withdrawing  the  instrument  previously 
nsed,  and  then  introducing  a  smaller  one  about  the  size  of  the  stream  of 
urine  that  the  patient  passes.    If  this  fail  to  enter  the  stricture,  a  smaller 

one  still  must  be  used,  until  that  size  is  reached 
^.  which  can  be  introduced  with  but  a  moderate 

A  JBi  degree  of  force.      In  this  way  the  existence, 

the  seat,  and  degree  of  tightness  of  the  stric- 
ture, are  ascertained.  Tlie  tact  of  an  expe- 
rienced Surgeon  will  also  lead  him  to  judge  to 
a  certain  extent  of  the  length,  degree  of  indu- 
ration, &c.,  of  the  constriction. 

The  slighter  narrowings  of  the  urethra  are 
most  easily  recognised  b}'  means  of  the  conical 
or  olive-headed  sound  (Figs.  800,  801).  The 
conical  shape  of  this  instrument  enables  it  to 
pass  readily  towards  the  bladder,  but  on  Avith- 
drawing  it  the  shoulder  hitches  on  any  narrow 
part.  The  instrument  should  be  graduated  in 
inches,  so  that  the  exact  distance  of  the  stric- 
ture from  the  orifice  can  be  readily  determined. 
If  it  be  desired  to  recognise  more  accurately 
the  seat  of  the  stricture,  the  distance  of  the 
orifice  of  the  bladder  from  the  meatus  extern  us 
must  first  be  determined  by  carefully  passing  a  graduated  "  catlieter  a 
boide,"  and  noting  the  exact  moment  at  which  the  urine  commences  to 
flow.  The  graduated  olive-headed  sound  is  then  passed,  and  slowly 
withdrawn.  If  the  hitch  or  cling  be  felt  between  one  inch  and  one  and 
thi'ee-quarters,  the  stricture  is  in  the  membranous  part.  If  between  one 
and  three-quarters  and  three  inches,  it  is  in  the  bulbous  portion.  For 
the  purpose  of  measuring  these  slight  strictures,  Otis,  of  New  York,  has 
invented  an  instrument  which  he  calls  the  "  urethrometer"  (Fig.  802). 


Fig.  800.— 
Conical-headed 
Sound. 


Fig.  ?01.— 
Olive-headed 
Sound. 


A.  Open  ; 


End  closed. 


It  consists  of  a  straight  tube,  the  end  of  which  can  be  dilated  into  a  sort 
of  fenestrated  sphere,  and  tiie  size  to  which  it  is  dilated  is  registered  on 
a  small  dial  on  the  handle.  The  instrument  can  be  readily  introduced 
into  the  bladder  if  necessary,  but  there  is  no  advantage  in  so  doing. 
When  in  the  urethra,  behind  the  stricture,  the  bulb  is  gradually  ex- 
panded till  it  is  just  held,  but  not  tightly  grasped.     It  is  then  drawn 
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stea'lily  forward,  and  when  it  is  stopped  the  bulb  is  gradually  diminished 
till  it  passes  the  stricture.  The  exact  size  of  each  part  is  thus  registered 
on  the  dial. 

The  emplo3'n(ient  of  soft  wax  bougies  has  been  recommended  with  the 
view  of  taking  a  mould  of  the  size,  shape,  and  direction  of  the  stricture, 
by  pressing  the  end  of  the  instrument  into  it ;  but  no  possible  advantage 
can  be  derived  from  this  proceeding,  and  a  Surgeon  accustomed  to  the 
use  of  metallic  instruments  can  obtain  all  this  information  with  more 
certaint}^  by  the  finer  touch  afforded  by  them. 

Treatment. — The  treatment  of  organic  stricture  of  the  urethra  may 
be  conducted  by  the  following  methods: — 1,  Gradual  Mechanical  Dila- 
tation ;  2,  Continuous  Dilatation  ;  3,  Caustics  ;  4,  Forcible  Expansion 
or  Rupture;  5,  Internal  Urethrotomy;  6,  External  Urethrotomy  or 
Perin?eal  Section.  Whatever  plan  of  treatment  be  adopted,  the  Surgeon 
must  bear  in  mind  that  his  operations  have  to  be  conducted  upon  a  ten- 
der canal  endowed  with  exquisite  sensibility,  which  sympathises  closely 
with  the  conditions  of  tlie  general  system,  and  in  which  improper  vio- 
lence or  too  active  measures  ma}^  set  up  a  degree  of  irritation  that  will 
readily  extend  to  neighboring  structures,  and  tlius  jeopardise  the  life  of 
the  patient.  But,  though  it  is  necessary  to  recollect  all  this,  he  must 
not  run  into  the  opposite  and  equall}'  dangerous  extreme  of  adopting 
inefficient  measures  for  the  I'emoval  of  the  obstruction.  A  bad  stricture 
is  one  of  the  most  serious  diseases  to  which  the  human  frame  is  liable, 
and  will  almost  inevitably,  if  left  to  itself,  terminate  fatally  b}^  the  in- 
duction of  renal  disease,  or  of  serious  local  complications.  We  must 
therefore  not  hesitate  to  adopt  sufficiently  energetic  measures  for  its 
removal ;  and  if  these  be  properly  conducted,  there  is  scarcely  -M^y 
affection  in  which  the  Surgeon  can  afford  his  patient  greater  relief  than 
in  this.  At  the  same  time,  however,  that  local  means  are  being  used, 
constitutional  treatment  should  not  be  neglected.  Organic  striet^ire  is 
often  more  or  less  associated  with  a  spasmodic  or  a  congestive  condition 
of  the  urethra,  and  requires  the  same  constitutional  treatment,  modified 
according  to  circumstances,  that  is  necessary  in  these  affections — proper 
regulation  of  diet,  avoidance  of  all  articles  of  food  that  generate  lithates, 
and  care  not  to  allow  the  urine  to  become  too  concentrated.  Attention 
to  the  maintenance  of  the  healthy  action  of  the  liver  and  skin  will  also 
tend  much  to  increase  the  patient's  comfort,  and  to  ward  off  the  more 
serious  consequences  of  stricture. 

In  all  except  the  sliglitest  cases  of  stricture  it  is  advisable,  before 
beginning  mechanical  treatment,  to  sul)ject  the  patient  to  constitutional 
remedies  to  diminish  as  far  as  possible  the  congestion  and  spasm  which 
may  be  present.  If  any  serious  difficulty  be  anticipated,  and  if  the  cir- 
cumstances of  the  patient  permit  it,  he  should  be  confined  to  bed  for  a 
day  or  more.  The  bowels  should  be  freely  opened,  and  he  should  sit  for 
some  time  in  a  hot  hip-bath,  morning  and  evening.  An  opium  or  mor- 
phia suppository  may  be  administered  at  night,  and  if  the  signs  of  con- 
gestion be  well  mai'ked,  a  few  leeches  may  be  applied  to  the  perinasum. 
Occasionally  blisters  over  the  seat  of  stricture,  when  it  can  be  clearly 
felt  from  without,  may  be  of  service.  By  these  means  alone,  a  stricture 
which  at  first  seemed  almost  impermeable  may  be  so  far  relieved  as  to 
take  a  No.  4  or  5  catheter. 

1.  Gradual  Mechanical  Dilatation,  as  it  is  erroneously  termed, 
is  the  usual  and  certainly  the  most  successful  mode  of  treating  ordinary 
strictures ;  but  it  is  not  the  mere  stretching  or  forcible  dilatation  of  the 
stricture  that  cures  it.    The  means  emploj-ed  to  produce  dilatation  tend 
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to  promote  tlie  absorption  of  those  plastic  matters  effused  in  and  under- 
neath the  mucous  membrane,  wliich  especially  constitute  the  stricture, 
and  thus  to  occasion  a  permanent  cure. 

The  instruments  that  are  used  for  dilatation  are  either  metallic,  sue!) 
as  silver  catlieters,  steel  sounds,  plated  or  pewter  bouijies;  or  made  of 
some  soft  and  yieldinty  material,  as  gum-elastic  catheters,  catgut,  wax, 
or  elastic  bougies.  Tliough  each  Surgeon  will  mostly  prefer  one  kind 
of  instrument  to  another,  it  is  well  not  to  l)e  too  exclusive  in  the  use  of 
any  one;  for  it  will  l)e  found  in  particular  strictures  and  certain  consti- 
tutions that  it  is  advantageous  to  depart  from  the  ordinary  practice, 
and  that  the  Surgeon  may  modify  with  great  benefit  to  his  patient  the 
mechanical  means  that  he  adopts.  As  a  general  rule,  I  think  that  me- 
tnllic  instruments  are  decidedly  preferable,  more  especially  in  the  early 
stages  of  the  treatment,  and  when  the  stricture  is  tight,  cartilaginous, 
and  of  old  standing.  In  such  cases,  nothing  will  pass  so  readily  as  a 
well-made  steel  sound  or  silver  catheter.  But,  when  once  dilatation  has 
been  carried  up  to  a  certain  point,  for  instance,  to  the  introduction  of 
a  No.  5  catheter,  then  some  of  the  other  and  softer  instruments  may 
often  be  advantageously  substituted  for  the  metal  one 

The  shape  and  curve  of  Catheters  and  Sounds  is  of  much  import- 
ance ;  the  best  curve  for  these  instruments,  I  think,  consists  of  one- 
fourth  of  the  circumference  of  a  circle  4^  inches  in  diameter.  If  sounds 
be  used,  they  should  be  made  slightly  conical,  so  that  there  may  be  a 
difference  of  about  three  numbers  between  the  point  and  the  thickest 
part,  which  corresponds  to  the  bend  of  the  instrument.  They  should  be 
well  rounded  at  the  point.  Sounds  are  particularly  useful  when  the 
stricture  will  admit  a  moderate-sized  instrument.  The  sound  should 
have  a  broad  metallic  handle,  which  transmits  any  sensation  communi- 
cated to  the  point  more  accuratel3^  than  a  wooden  one  If  a  catheter 
be  used — and  this  instrument  is  most  applicable  in  small  strictures,  in 
which,  if  the  difficulty  of  introduction  be  great,  it  may  advantageously'' 
be  left — it  shouhl  be  made  very  solid  and  stiff.  The  rings  should  be 
large,  so  as  to  serve  for  a  handle,  and  the  eyes  well  rounded  off  and 
somewhat  depressed,  so  that  they  may  not  scrape  the  urethra.  These 
instruments  should  be  used  with  ever}'  possil)le  care  and  gentleness  ;  l)ut, 
though  no  one  more  strongly  recognises  than  I  do  the  necessity  of  not  em- 
ploying unnecessary  violence  in  their  introduction,  it  is  useless  to  think 
of  passing  through  a  tight  hard  stricture  without  the  employment  of  some 
degree  of  force.  The  catheter  or  sound  will  not  "  find  its  own  way"  liere 
as  it  ma}'  in  a  healthy  urethra,  but  it  must  be  guided  and  directed  by 
tlie  hand  of  the  Surgeon  ;  and  there  is  scarcely  an  operation  in  surgery 
that  requires  more  tact  and  delicacy  of  manipulation  than  that  of  pass- 
ing an  instrument  through  a  tight,  or.  as  it  is  termed,  an  impermeable 
stricture.  Here  some  force  must  be  used,  but  the  skill  is  shown  in  pro- 
))()rtioning  this  to  the  amount  of  resistance,  and  in  using  it  in  a  proper 
direction.  The  appearance  of  force  is  indeed  often  greater  than  tlie 
reality  ;  for,  though  the  point  of  the  catheter  have  passed  through  a 
tight  stricture,  it  may  still  require  considerable  pressure  to  push  the  rest 
of  the  instrument  through  it. 

Introduction. — Catlieters  and  sounds  are  best  introduced  by  laying 
the  patient  flat  upon  his  back,  with  the  pelvis  somewhat  raised,  and  the 
head  and  shoulders  low.  The  Surgeon,  standing  on  the  left  side,  inserts 
the  instrument  well  warmed  and  oiled  into  the  urethra,  witli  its  con- 
cavity turned  towards  the  left  groin,  and  passes  it  down  the  canal,  at 
the  same  time  drawing  the  penis  upwards  with  his  left  hand,  so  as  to  put 
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the  mucous  membrane  on  the  stretch.  As  the  instrument  approaches 
the  triangular  ligament,  the  handle  is  carried  to  the  mesial  line,  and  at 
the  same  time  raised  perpendicularly  ;  and,  as  its  point  passes  under  the 
pubes,  it  should  be  kept  well  against  the  upper  surface  of  the  urethra, 
and  made  to  enter  the  bladder  by  depressing  the  handle  towards  and 
between  the  thighs.  The  surest  guide  to  the  bladder  is  the  upper  sur- 
face of  the  urethra,  which  is  more  fixed  than  the  lower,  and  less  liable 
to  the  existence  of  fistulous  openings  or  false  passages.  Should  diffi- 
culty be  experienced,  the  introduction  ma}'^  be  facilitated  by  injecting 
and  slightl^'^  distending  the  urethra  with  olive  oil  before  passing  the  in- 
strument. 

If  the  stricture  be  not  only  very  tight,  but  twisted,  it  may  be  some- 
what difficult  to  get  a  metallic  instrument  through;  and  then  the  plan 
recommended  by  Brodie  maybe  advantageously  employed. 
This  consists  in  taking  a  fine  catgut  bougie,  and  bending  it, 
as  represented  in  Fig.  803,  about  an  inch  from  the  point,  so 
as  to  follow  the  track  of  the  stricture  more  closel}".  In 
this  way,  strictures  that  are  otherwise  impassable  may  be 
rendered  pervious  with  comparative  ease.  Under  the  in- 
fluence of  chloroform,  however,  many  strictures  may  be 
readily  passed  with  metallic  instruments  that  are  not  per- 
vious in  any  other  way.  The  Surgeon  repeatedly  succeeds 
by  its  use  in  passing  catheters  through  very  tight  strictures, 
which  been  impenetrable  for  months  or  years  without  this 
agent. 

Gum-elastic  bougies  and  catheters,  and  wax  bougies,  are 
not  as  a  rule  so  manageable  as  metallic  instruments,  as  they 
may  bend  back  against  tight  organic  strictures.  In  those  of  a  spas- 
modic and  congestive  kind,  however,  in  which  a  large  instrument  will 
readily  pass,  they  are  of  much  service.  They  are  usually  best  intro- 
duced whilst  the  patient  is  standing,  and  they  generally  glide  most 
readily  into  the  bladder  if  they  have  been  slightly  curved  before  being 
passed.  When  they  are  of  wax,  it  is  useful  to  smooth  them  down  be- 
tween the  fingers  before  introducing  them.  In  using  the  elastic  catheter, 
a  stylet  is  usuallj'  required  ;  but  in  some  cases  the  instrument  appears 
to  enter  more  easily  without.  In  others,  it  may  be  passed  with  the  sty- 
let down  to  the  stricture;  and  then,  on  partially  withdrawing  it,  the 
point  of  the  catheter  will  start  up,  and  thus  more  readily  slip  in. 

Soft  conical  bougies  and  catheters  with  a  bulbous  end  are  often  ex- 
tremely useful  (Figs.  804  and  805).     Their  introduction  excites  far  less 


Fig.  803.— 
Catgut  Bougie 
bent  to  Shape 
of  Stricture. 


Fig.  804.— Conical  Bulbous  Bougie. 

irritation  and  pain,  with  much  less  likelihood  of  bleeding  from  a  con- 
gested raucous  membrane,  than  does  that  of  metallic  or  even  gum-elastic 


Fit'.  805. — Conical  Bulbous  Catheter. 


instruments.     It  is,  of  course,  quite  impossible  to  make  a  false  passage 
with  them  ;  and  in  most  cases  of  ordinary  stricture  they  will  be  found 
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to  be  tlie  safest  and  most  agreeable  iiistrnments  to  use.  They  will  often 
glide  through  a  tight  irritable  stricture,  when  all  other  instruments, 
especially  metallic  ones,  fail  to  pass. 

The  filiform  bougie  is  auother  very  useful  iustrument;  like  the  bul- 
bous bougie,  it  is  of  Fiench  origin.  The  soft  tapering  end  will  fre- 
quently insinuate  itself  along  an  irritable  urethra,  and  through  a  spas- 
modic and  congestive  stricture,  with  the  greatest  possible  ease  and  com- 
fort. 

Results  of  Introduction  of  an  Instrument The  introduction 

of  an  instrument  usually  gives  rise  to  a  smarting,  painful  sensation  in 
the  urethra;  this  is  generally  more  severe  as  the  point  approaclies  the 
neck  of  the  bladder,  and  is  then  sometimes  attended  by  nausea  and  sud- 
den faintness.  As  a  general  rule,  the  instrument  should  be  passed  every 
second  or  third  day,  and  when  introduced  should  be  left  in  for  about 
five  minutes,  or  until  the  spasm  of  the  urethra  induced  by  its  introduc- 
tion has  subsided.  If,  however,  the  stricture  be  extremely  tight,  a  very 
small  catheter  only  having  been  introduced,  the  instrument  may  be  left 
in  for  twenty-four  or  forty-eight  hours,  when  it  will  be  found  that,  how- 
ever tightly  grasped  it  originally  had  been,  it  has  become  loosened  ;  a 
slight  discharge  being  at  the  same  time  set  up  from  the  urethra.  It 
may  then  be  readily  withdrawn,  and,  when  the  irritation  has  subsided 
at  the  end  of  a  couple  of  days,  a  considerably  larger  one  may  be  intro- 
duced. 

The  augmentation  of  the  size  of  the  instrument  should  be  very  grad- 
ual. It  is  fully  sufficient  to  increase  it  by  one  number  at  each  time  of 
introduction.  Many  urethrge  will  not  bear  even  this,  and  it  becomes 
necessary  to  pass  the  same  instrument  on  two  or  three  successive  occa- 
sions before  a  larger  size  can  be  introduced.  The  size  of  the  instrument 
may  be  gradually  increased  until  that  is  reached  which  the  urethral  ori- 
fice readily  admits;  beyond  this,  the  Surgeon  should  not  go;  but  so 
soon  as  the  full  size,  usually  No.  12  or  14,  can  be  introduced  with  ease, 
it  should  not  be  passed  so  frequently  as  before  ;  once  a  week  or  ten  days, 
and  gradually  with  less  frequency.  But  for  some  length  of  time  it  will 
be  necessary  to  introduce  it  at  least  once  a  month  or  six  weeks,  lest  con- 
traction take  place  again. 

If  the  size  of  the  instrument  be  increased  too  rapidlj^,  irritation  may 
be  set  up,  and  inflammation  of  the  testicles,  and  abscess  in  the  peri- 
naeum  or  prostate,  induced.  I  have  more  than  once  had  occasion  to  re- 
gret being  in  too  much  haste  to  increase  the  size  of  the  instrument ;  and, 
by  augmenting  it  b}'  two  or  three  numbers  at  one  sitting,  have  seen  the 
patient  thrown  back  for  weeks  by  the  supervention  of  some  of  the  afiec- 
tions  just  mentioned. 

By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be 
considerably  relieved  in  the  course  of  a  few  weeks ;  and  the  majority 
ma^^be  cured  by  continuing  the  treatment  for  a  sufficient  length  of  time. 
Some,  however,  cannot  be  cured  in  this  wa}^ ;  it  would  appear  that  the 
tissue  of  which  they  are  composed  is  so  contractile  that,  although  they 
may  be  expanded  up  to  a  certain  size — say  up  to  No.  5  or  6 — it  is  im- 
possible to  go  beyond  this.  In  other  cases  there  is  a  great  tendency  to 
relapse,  and  to  a  return  of  the  constriction  ;  the  stricture  rapidly  becom- 
ing tighter  so  soon  as  the  introduction  of  the  instruments  is  discontinued, 
even  though  it  be  dilated  to  the  full  size  of  the  urethra,  up  to  No.  12 
catheter,  for  instance.  In  some  instances  the  relapse  is  almost  instan- 
taneous, micturition  being  as  difficult  as  before  as  soon  as  the  caoheter 
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is  withdrawn.  In  these  cases  recourse  must  be  had  to  other  measures, 
which  will  be  described. 

Accidents  attending  Catheterism. — The  introduction  of  instru- 
ments occasionally  gives  rise  to  certain  troublesome  and  even  dangerous 
sequences.  Amongst  these,  syncope  and  rigors,  haemorrhage,  and  inflam- 
matory irritation  about  the  urethra  or  testes,  are  the  most  common. 

Rigors In  some  persons  there  is  a  great  tendency  to  the  occurrence 

of  shivering  and  faintness  during  the  passage  of  an  instrument,  more 
particularly  as  it  approaches  the  necli  of  the  bladder.  These  effects 
usually  go  off  after  the  withdrawal  of  the  catheter,  but  in  some  cases 
they  may  continue  for  many  hours,  or  even  come  on  after  the  lapse  of 
some  time,  perhaps  as  late  as  the  following  da^'^,  more  especially  if  the 
patient  have  been  exposed  to  cold.  The  rigors  in  these  circumstances 
are  very  severe  and  intermitting,  so  much  so  as  to  resemble  an  ague-fit. 
During  the  rigor  the  temperature  rises  considerably,  often  to  104°  or 
105°.  The  subsidence  of  the  rigor  is  marked  by  profuse  sweating,  and 
is  usually  attended  by  great  exhaustion.  This  occurrence  is  always 
very  alarming,  and,  although  usually  not  attended  by  positive  danger, 
yet  leaves  the  patient  weak  and  exhausted  ;  and  if  he  be  old,  of  broken 
constitution,  or  the  subject  of  chronic  uraemia  consequent  on  kidney-dis- 
ease, a  fatal  result  may  rapidly  ensue.  In  these  distressing  cases,  death 
may  occur  at  different  periods  and  in  different  ways.  The  earliest  period 
at  which  I  have  seen  a  fatal  termination  has  been  in  nine  hours;  usuall3'' 
it  takes  place  in  from  24  to  48  hours  after  the  occurrence  of  the  first 
rigor.    The  cause  of  death  may  be  coma,  exhaustion,  or  cardiac  syncope. 

The  cause  of  the  occurrence  of  these  rigors  and  sweatings  is  exceed- 
ingly obscure.  Constitutional  nervousness  or  timidity  has  certainly 
nothing  to  do  with  them.  I  have  seen  them  occur  in  the  strongest  and 
most  courageous  men,  and  they  very  rarelj'  follow  the  use  of  the  cathe- 
ter in  women.  I  have  only  once  seen  tliese  efi'ects  in  the  female.  That 
was  in  the  person  of  a  young  married  lady,  strong  and  healthy,  who  had 
a  stricture  of  the  orifice  of  the  urethra,  which  I  dilated  by  a  two-bladed 
dilator.  Twenty  hours  after  the  operation,  she  had  three  most  intense 
rigors  followed  by  profuse  sweatings.  In  men  they  may  occur  after  dila- 
tation of  any  part  of  the  urethra,  but  are  most  frequent  after  deep  dila- 
tation, possibly  because  the  deeper  portions  of  the  canal  are  more  com- 
monly strictured.  I  have,  however,  heard  of  one  case  in  which  a  fatal 
rigor  followed  incision  and  dilatation  of  the  orifice  of  the  urethra.  I 
doubt  whether  these  rigors  occur  unless  there  have  been  some  lesion, 
abrasion,  or  rupture  of  the  mucous  membrane  of  the  urethra.  Rigors 
certainly  follow  the  use  of  metallic  instruments  more  frequently  than 
that  of  the  softer  kinds.  They  more  frequently  occur  in  all  cases  of 
stricture,  and  are  probably  then  dependent  on  a  chronic  ursemic  state. 
In  this  condition  we  know  that  the  nervous  system  readily  becomes 
affected — that  coma  or  convulsions  easily  occur  ;  and  it  is  in  this  state 
that  the  additional  irritation  inflicted  on  the  urinary  organs  by  the  use 
of  an  instrument  developes  the  rigor. 

The  Treatment  consists  in  wrapping  the  patient  up  in  blankets,  with 
hot  bottles  to  the  feet,  and  giving  hot  brandy-and-water,  and  full  doses 
of  quinine  with  citrate  of  potash  and  mucilage  frequently  repeated. 
When  there  is  a  tendenc}^  to  rigors,  it  is  well  to  give  a  full  dose  of  qui- 
nine immediately  on  the  withdrawal  of  the  instrument,  as  a  preventive 
means. 

Haemorrhage,  which  is  sometimes  rather  profuse,  may  follow  the 
inti'oduction  of  a  catheter,  especially  if  the  stricture  be  congestive,  and 
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the  instniment  employed  small.  It  generally  ceases  of  itself;  but,  if  it 
be  troublesome,  the  application  of  cold  will  check  it. 

The  Inflammation  about  the  urethra  and  in  the  testes  that  occa- 
sionally occurs  during  the  treatment  of  stricture,  is  best  guarded  against 
by  not  using  too  large  catheters,  and  by  directing  the  patient  to  abstain 
from  much  exercise  during  the  time  of  their  introduction. 

False  Passages  are  occasioned  by  the  instrument  passing  out  of  the 
urethra  through  its  coats  into  the  surrounding  tissues.  They  are  espe- 
cially apt  to  occur  in  tight  bridle-strictures,  when  a  small  instrument 
is  being  used,  and  more  especially  if  the  direction  of  the  constriction  be 
somewhat  oblique,  so  that  the  point  of  the  sound  is  thrown  against  the 
side  of  the  canal  (Fig.  "798).  The  extent  and  situation  of  a  false  pas- 
sage necessarily  vary  according  to  the  position  of  the  stricture  ;  and  the 
danger  is  usually  in  proportion  to  its  depth.  The  false  passage  usually 
takes  a  direction  downwards  and  to  one  side  of  the  urethra.  If  the 
stricture  be  far  forward,  it  may  run  along  the  corpus  spongiosum  ;  but 
if  it  be  in  the  usual  situation,  it  maj^  perforate  the  lateral  lobe  of  the 
prostate,  or  run  between  this  and  the  rectum,  being  unable  to  extend 
upwards  on  account  of  the  rigid  nature  of  the  structures  in  this  situa- 
tion. When  the  false  passage  merely  perforates  the  corpus  spongiosum, 
running  parallel  to  the  urethra,  and  opening  again  into  the  canal,  or 
when,  perforating  a  portion  of  the  prostate,  it  enters  the  bladder,  it  is 
not  necessarily  attended  with  much  danger;  but  when  it  enters  the 
areolar  tissue  between  the  bladder  and  the  rectum,  breaking  up  this 
structure  to  a  great  extent,  admitting  urine  into  the  recto-vesical  space 
and  about  the  neck  of  the  bladder,  then  the  most  serious  consequences, 
such  as  inflammation  and  abscess  in  this  neighborhood,  are  apt  to  en- 
sue, which  may  not  unlikely  be  followed  by  the  death  of  the  patient. 

At  the  moment  when  a  false  passage  is  made  during  the  introduction 
of  an  instrument,  b}^  the  Sui-geon  using  too  much  force  or  pressing  in 
the  wrong  direction,  he  feels  the  point  make  a  sudden  slip,  which  the 
direction  of  the  shaft  indicates  to  be  to  one  side  of  tlie  urethra.  The 
patient  complains  of  severe  pain,  and  is  often  conscious  of  a  laceration  ; 
there  is  a  grating  or  I'ough  sensation  communicated  by  the  tissues 
against  which  the  instrument  has  passed;  and  though  it  have  entered 
deeply,  it  will  be  found  not  to  have  reached  the  bladder.  On  the  Sur- 
geon introducing  his  finger  into  the  rectum,  he  probably  feels  the  point 
of  the  instrument  in  the  areolar  tissue  between  the  gut  and  the  bladder; 
on  withdrawing  it,  it  will  lie  found  covered  with  blood,  and  there  will 
be  free  hfemorrhage  from  the  urethra. 

The  Surgeon  knows  when  he  has  entered  an  old  false  passage  by  the 
change  that  takes  place  in  the  direction  of  the  instrument,  by  its  not 
reaching  the  bladder,  and  by  the  rough  sensation  communicated  to  it, 
very  different  from  that  afforded  by  the  smooth  lining  of  the  urethra. 
The  patient  is  often  conscious  of  the  existence  and  of  the  entry  of  the 
instrument  into  the  false  passage,  and  will  warn  the  Surgeon  of  it. 

Jf  the  Surgeon  be  aware  that  he  has  made  a  false  passage,  he  should, 
if  possible,  at  the  time  of  the  accident  pass  a  large  catheter  into  the 
bladder,  and  leave  it  there  for  a  few  days  until  the  laceration  has  healed. 
If  there  be  an  old  false  passage  he  must  be  careful,  b}'  keeping  the  point  of 
the  instrument  awaj^  from  it,  not  to  enter  it,  lest  during  the  introduction 
of  the  catheter  he  raise  with  the  point  of  the  instrument  the  valvular 
angle  that  intervenes  between  it  and  the  urethra;  every  time  that  this 
is  opened  up  it  tends  to  lessen  the  chance  of  a  closure  of  the  aperture, 
whilst,  overlapping  the  urethra,  it  interferes  with  the  onward  passage 
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of  the  instrument  into  the  bladder.  By  withdrawing  the  instrument 
and  changing  its  direction,  the  false  passage  may  often  be  avoided,  and 
the  bladder  reached.  Should  there  have  been  much  difficulty  in  intro- 
ducing the  catheter,  the  belter  plan  will  be  to  allow  it  to  remain  in  the 
bladder  for  two  or  three  days,  when  the  false  canal  may  possibly  close. 
It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual 
dilatation  does  not  succeed  in  effecting  a  permanent  cure.  In  these 
cases  four  plans  of  treatment  have  been  recommended — continuous  dila- 
tation, the  destruction  of  the  stricture  by  caustic,  forcible  dilatation, 
and  its  division  by  the  knife.     These  methods  will  now  be  described. 

2.  Continuous  Dilatation  is  merely  a  modification  of  the  preced- 
ing mode  of  treatment,  and  is  useful  only  in  very  tight  organic  stric- 
tures. A  small  instrument  is  first  passed  and  tied  in.  In  from  twelve 
to  twenty-four  hours,  although  it  may  at  first  have  been  tightly  grasped, 
the  catheter  will  be  f^tjund  to  be  quite  loose,  and  urine  will  escape  beside 
it.  It  must  now  be  changed  for  a  larger  one.  In  doing  this,  the  fresh 
instrument  should  be  ready,  so  that  the  moment  one  is  removed  the 
other  may  be  introduced.  A  neglect  of  this  precaution,  especially  when 
false  passages  are  present,  may  seriously  increase  the  difficulty  of  pass- 
ing the  fresh  catheter.  By  the  second  day  a  slight  discharge  will  be 
found  to  have  been  set  up  from  the  urethra.  The  treatment  should  be 
continued  till  the  urethra  reaches  the  size  of  No.  5  or  6,  which  it  will  do 
in  a  few  days  at  most,  after  which  it  is  not  necessary.  The  catheter 
may  be  closed  with  a  small  wooden  plug,  so  that  the  patient  can  draw 
off  his  own  urine',  or,  better  still,  an  India-rubber  tube  may  l)e  attached 
so  as  to  drain  the  bladder.  In  cases  in  which  a  gum-elastic  catheter  can- 
not be  passed,  a  small  silver  one  may  be  tied  in,  and  replaced  by  a  gum- 
elastic  at  the  first  change.  When  nothing  but  a  filiform  whalebone  or 
catgut  bougie  has  been  passed,  it  may  still  be  tied  in,  as  the  urine  will 
usually  find  its  way  beside  it  even  when  it  seems  to  be  tightly  grasped ; 
and  in  twelve  hours  or  more  it  may,  in  most  cases,  be  changed  for  a  fine 
gum-elastic  catheter.  This  plan  of  treatment  is  of  great  use  in  cases  in 
which  considerable  difficulty  is  found  in  introducing  the  instrument,  but 
it  has  the  disadvantage  of  being  extremel}^  liable  to  set  up  cystitis.  If 
the  treatment  be  continued  beyond  three  daj'S,  the  urine  will  almost 
always  be  found  to  be  alkaline;  and  this  is  scarcely  to  be  wondered  at 
when  we  consider  the  way  in  which  the  bladder  is,  as  it  were,  opened  up 
to  the  air.  The  risk  of  cystitis  is  much  diminished  by  draining  the 
bladder,  as  then  no  urine  is  left  to  decompose,  and  the  mere  contact  of 
the  soft  instrument  with  the  walls  of  the  bladder  seems  to  cause  but 
little  irritation  b}^  itself.  In  rare  cases,  sloughing  of  the  urethra  may 
take  place  at  the  seat  of  stricture,  leading  to  perineal  abscess.  A  case 
of  this  kind  occurred  not  long  ago  in  University  College  Hospital. 

3.  Caustics In  the  ti'eatment  of  stricture  by  caustics,  two  objects 

are  endeavored  to  be  attained  ;  the  first  is  the  destruction  of  the  stric- 
ture; the  second,  the  diminution  of  the  sensibility  of  the  surrounding 
raucous  membrane,  so  that  the  irritability  and  spasm  of  the  canal  may 
be  lessened.  The  following  is  the  way  in  which  the  caustic  is  applied. 
A  wax  bougie,  well  oiled,  is  passed  down  to,  but  not  through  the  stric- 
ture ;  the  Surgeon  then,  with  the  thumb-nail,  makes  a  notch  on  that 
portion  of  the  instrument  opposite  to  the  meatus.  Another  bougie  of 
similar  length  and  size  is  then  armed  by  a  piece  of  potassa  fusa  about 
the  size  of  a  small  pin's  head,  placed  in  a  depression  at  its  end.  A  mark 
is  now  made  on  it,  at  a  point  corresponding  to  the  notch  on  the  first 
bougie;  it  is  then  passed  rapidly  down  until  this  mark  comes  opposite 
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to  the  meatus,  and  pressed  firmly  for  two  or  three  minutes  against  the 
stricture,  upon  which  the  caustic  exercises  its  action.  This  application, 
which  is  followed  by  a  gleety  discharge,  is  to  be  repeated  every  second 
or  third  day  until  a  bougie  of  proper  size  can  be  introduced  ;  and  then 
the  dilatation  may  be  proceeded  with  in  the  usual  way.  This  practice, 
stigmatised,  not  unjustly,  by  Liston  as  "  most  atrocious,"  has  now  but 
few  advocates  ;  and,  indeed,  there  appears  to  be  nothing  useful  effected 
by  it,  beyond  what  can  be  accomplished  much  more  safely  and  easily  by 
a  catheter  or  sound  in  an  ordinarily  skilful  hand. 

4.  Forcible  Expansion  or  Rupture Forcible  and  rapid  dilata- 
tion causing  the  expansion  and  rupture  of  the  stricture,  is  a  method  that, 
originally  proposed  and  practised  may  years  since  by  Luxmoor,  Arnott, 
and  Buchanan  of  Glasgow,  has  of  late  years  been  revived  in  principle, 
and  ingeniously  modified  in  detail,  by  many  Surgeons,  amongst  whom 
Reybard,  Maisonneuve,  Perreve,  Wakley,  Holt,  and  Thompson  are  the 
most  conspicuous.  However  varied  the  means  by  which  strictures  arc 
thus  treated,  the  instruments  employed  may  be  arranged  in  three  groups: 
a.  Those  that  act  as  sliding  tubes ;  h.  Those  that  expand  by  a  screw 
mechanism ;  and  c.  Those  that  act  on  the  principle  of  a  wedge. 

a.  Sliding  Tubes  were  first  employed  in  the  treatment  of  stricture  by 
Desault  at  the  close  of  the  last  century,  subsequently  by  various  French 
Surgeons,  and  of  later  years  by  Hutton  of  Dublin,  and  very  extensively 
and  successfully  by  Wakley.  The  mode  of  application  of  these  tubes 
is  as  follows.  A  long  conductor  is  introduced  through  the  stricture  into 
the  bladder,  and  over  this  a  catheter,  either  of  gum  or  silver,  is  passed, 
which  in  its  turn  is  made  to  serve  as  a  conductor  to  a  larger  one.  In 
Wakley's  instrument  the  conductor,  or  "  urethral  guide,"  consists  of  a 
small  silver  catheter,  which,  after  being  passed  through  the  stricture, 
has  a  long  steel  rod  screwed  into  il.  Over  this  a  silver  tube  is  passed, 
which  in  its  turn  is  made  to  serve  as  a  conductor  ;  and  thus  the  conductor 
may  be  ra[)idly  dilated  by  passing  one  tube  over  another  until  a  full  size 
is  reached.  The  only  difficulty  in  this  very  ingenious  method — which 
is,  however,  common  to  it  and  every  other  plan  of  treating  stricture  by 
dilatation — consists  in  the  first  introduction  of  the  "  urethral  guide;" 
when  that  has  once  passed  through  the  stricture,  the  tubes  must  follow 
as  a  matter  of  necessity.  They  cannot  possibly  go  wrong;  and,  as  no 
laceration  or  rupture  of  the  stricture  is,  or  can  be,  effected  by  the  instru- 
ment, it  appears  to  be  a  peculiarly  safe  means  of  employing  rapid  dila- 
tation when  circumstances  seem  to  require  it. 

6.  The  method  of  forcibly  expanding  a  stricture  b}''  the  introduction 
into  it  of  a  small  two-  or  fonr-l)laded  instrument,  fashioned  somewhat 
like  a  narrow  beaked  sound,  and  which,  by  Screiu  Mechanism  in  the 
handle,  admits  of  being  opened  out  so  as  to  stretch  the  stricture  to  an 
extent  corresponding  to  the  distance  at  which  the  blades  are  screwed 
apart,  has  many  advocates;  and  various  ingenious  contrivances  have 
been  invented  to  effect  this  object.  More  than  half  a  century  ago, 
Luxmoor  attempted  it  by  the  use  of  a  four-bladed  instrument.  Subse- 
quently, Civiale  invented  a  stricture-expander;  and  of  late  years  two- 
bladed  instruments,  having  this  end  in  view,  have  been  introduced 
into  practice  hj  Perreve,  Lyon,  and  H.  Thompson.  The  accompanying 
drawing  (Fig.  806)  is  a  representation  of  the  instrument  used  by  the 
latter  Surgeon  ;  it  answers  admirabl}^  the  intended  purpose,  the  expan- 
sion of  the  blades  being  effected  by  a  screw  worked  by  turning  the 
handle.  This  should  be  done  very  slowly,  several  seconds  being  allowed 
to  elapse  between  each  turn  of  the  handle,  so  that  the  tissue  composing 
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tlie  sti'icture  may  be  gradually  stretched,  and  the  canal  of  the  uretlira 
at  the  seat  of  stricture  dilated  beyond  the  full  size,  so  as  to  be  over- 
stretched;  the  extent  of  dilatation  may  be  carried  up  to  16  or  18,  and 
is  marked  on  a  scale  attached  to  the  handle  of  the  instrument.     If  tliis 


Fig.  806. — Thompson's  Stricture-Expander. 

operation  be  done  slowly,  little  if  any  bleeding  resnlts,  and  there  is  no 
evidence  of  laceration  of  the  wall  of  the  urethra  at  the  strictured  spot. 
A  large  gum-elastic  catheter  may  be  passed,  and  the  urine  drawn  off. 
It  is  not  usually  necessar^^  to  leave  the  catheter  in  the  bladder,  though 
there  can  be  no  objection  to  doing  this  for  forty-eight  hours,  after  which 
the  patient  may  have  one  passed  occasionall}'  in  order  to  maintain  the 
dilatation. 

c.  The  rupture  or  splitting  of  the  stricture  by  an  instrument  acting 
on  the  principle  of  a  Wedge,  has  been  recommended  by  Reybard,  adopted 
by  Holt,  and  very  extensively  employed  by  the  latter  excellent  Surgeon. 
The  instrument  nsed  by  him  is  represented  in  the  accompanying  figure 
(Fig.  807).     It  consists  of  two  grooved  metallic  blades  joined  at  the 


Fig.  807. — Holt's  Instrument  for  Splitting  Strictures. 

extremity.  Between  these  a  tube  is  slipped  along  a  wire,  which  in  its 
descent  separates  the  blades  at  a  consideral)le  angle,  and  thus  splits  up 
tlie  stricture.  In  this  way  the  contracted  part  of  the  urethra  is  at  once 
enlarged  to  its  normal  diameter,  so  as  to  admit  a  full-sized  catheter,  by 
which  the  urine  is  tlien  drawn  off.  The  introduction  of  the  catheter 
should  be  had  recourse  to  at  first  on  alternate  da3^s,  and  afterwards  at 
longer  intervals.  Holt  believes  that  the  effects  of  the  dilatation  are 
entirely  confined  to  tlie  morbid  contraction,  the  healthy  portion  of  the 
urethra  not  being  injuriously  disturbed  by  the  expansion  of  the  instru- 
ment (see  page  715). 

Berkeley  Hill  has  invented  a  modification  of  the  dilators  previously 
in  use  which  presents  several  advantages.  He  thus  describes  it.  "The 
instrument  consists  of  a  split  sound,  which  equals  in  calibre  a  No.  2  or 
3  catheter.  The  halves  of  the  split  sound  can  be  separated  by  passing 
lietweeu  them  a  wedge  fixed  on  a  slender  stem.  The  wedge  is  prevented 
by  two  dovetail  grooves  at  its  hinder  part,  from  leaving  the  sound  which 
acts  as  a  guide  during  the  passage  of  the  wedge  down  the  urethra." 
"The  advantages  claimed  for  this  instrument  are  :  simplicity  of  con- 
struction ;  the  central  guide  of  Holt's  instrument  is  not  needed,  hence 
the  split  sound  can  be  passed  through  narrower  strictures.  Next  and 
cliiefly,  diminution  of  resistance,  and  consequent!}'  the  more  immediate 
application  of  the  rupturing  force — the  wedge — to  the  impediment  to 
be  overcome.  The  force  needed  to  push  Holt's  dilator  is  sometimes 
very  great,  and  the  attempt  has  beeii  abandoned,  or  the  instrument  has 
broken,  even  in  skilful  hands,  from  this  cause.  Much  of  the  force  is 
expended  on  tiie  continuous  friction  outside  the  tube  ak-ng  the  split 
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sound,  and  inside  along  the  guide.  In  the  wedge-dilator  the  friction- 
surface  is  reduced  to  two  dovetail  grooves,  wliich  together  do  not  ex- 
ceed half  an  inch.  For  this,  tlie  force  required  is  so  small  that  one 
hand  suffices  to  overcome  the  resistance."  The  instrument  can,  if  re- 
quired, be  adapted  to  a  conducting  sound,  such  as  is  described  afterwards 
under  Internal  Urethrotomy. 

5.  Division  of  the  Stricture  may  be  practised  either  from  within 
the  urethra,  or  from  without^  through  the  perinseum. 

Internal  Urethrotomy, — The  division  from  within  may  be  per- 
formed in  two  ways  ;  either  by  cutting  through  the  stricture  from  before 
backwards,  or  by  passing  a  proper  instrument  through  it,  and  dividing^ 
it  from  behind  forwards. 

The  first  operation — that  of  perforating  the  stricture  from  before 
backivards — ma}'  be  performed  by  passing  a  concealed  steel  stylet  down 
to  the  stricture,  and  then  pushing  forwards  the  lancet-like  knife,  attempt- 
ing to  perforate  the  obstruction.  This  plan  is  necessarily  attended  by 
tlie  most  dangerous  consequences,  if  an  attempt  be  made  to  thrust  a 
stylet  through  the  stricture  without  a  guide  ;  the  probabilit}'',  indeed 
almost  the  certainty,  being  that  the  pointed  cutting  blade  will  pass  by 
the  stricture  and  divide  the  health}^  wall  of  the  uretlira.  It  is,  indeed, 
almost  banished  from  surgical  practice,  and  is  only  applicable  with  safety 
to  those  strictures  that  are  situated  in  tlie  part  of  the  urethra  anterior 
to  the  scrotum,  where  the  canal  is  straight.  In  the  deepei'  and  more 
curved  parts,  any  attempt  at  perforation  would  obviously  be  fraught 
with  danger;  for,  as  it  would  of  course  be  impossible  for  the  Surgeon 
to  guide  the  stylet  exactlj^  in  the  direction  of  the  urethra,  it  would  be 
more  likely  to  perforate  the  walls  of  tliis  canal  than  to  pass  through 
the  stricture.  In  hard  and  resisting  contractions,  however,  in  the  straight 
portion  of  the  canal  anterior  to  the  scrotum,  such  an  instrument  may 
occasionally  be  used  with  advantage.  A  very  convenient  form  of  cut- 
ting stylet  is  the  one  figured  here,  which  has  a  probe  end,  that  is  intro- 
duced through  the  stricture,  and  serves  as  a  guide  to  the  blade,  which 
is  projected  and  caused  to  retract  into  its  cylinder  hy  the  action  of  a 
spring  (Fig.  808). 


Lancetted  Stylet  for  Division  of  Stricture. 


The  other  mode  of  dividing  strictures  within  the  urethra  is  by  cutting 
from  behind  forwards. 

During  the  last  few  years,  great  improvement  has  been  made  in  tlie 
instruments  employed  in  this  operation,  and  it  has  consequently  risen 


Fig.  809. — Otis's  Dilator  aud  Uretlirometer. 

much  in  favor.     Cutting  from  before  backwards  without  a  guide  proved 
so  dangerous,  that  it  has  been  fully  abandoned.     On  the  other  hand,  the 
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operation  of  cutting  from  behind  forwards  could 
not,  until  recently,  be  performed  unless  the 
stricture  was  capable  of  admitting  a  No.  5  at 
least.  The  Surgeons  to  whom  we  are  most  in- 
debted for  improvements  in  the  instruments 
emplo^'^ed,  are  Van  Buren,  Gouley,  and  Otis  of 
New  York,  Maisonneuve  of  Paris,  and  Berkeley 
Hill  of  London.  The  objects  which  these  Sur- 
geons have  had  in  view  have  been,  first,  to 
provide  a  safe  and  certain  guide  for  a  small 
cutting  instrument  to  the  bladder,  and  secondly, 
so  far  to  diminish  the  size  of  the  instruments 
as  to  make  them  availal)le  for  strictures  not 
capable  of  taking  more  than  a  No.  1  catheter. 
Lastly,  as  it  was  found  that  the  great  mobility 
of  the  urethra  rendered  it  difficult  in  many 
cases  to  divide  the  stricture,  a  combination  of 
stretching  and  cutting  was  introduced  by  Otis, 
which  greatly  facilitates  the  operation. 

The  guide  to  the  bladder  may  be  obtained  in 
two  w^ays.  A  fine  whalebone  bougie  having 
been  passed  through  the  stricture,  the  urethro- 
tome may  be  so  constructed  by  being  tunnelled 
for  a  short  distance  at  its  point,  as  to  slide 
over  this  into  the  bladder.  Or  a  better  plan 
is  the  employment  of  Maisonneuve's  aonde 
coiiductrice,  or  conducting  sound.  This  is  a 
very  fine  gum-elastic  bougie,  provided  with  a 
male  screw  at  the  end  (Fig.  809,  a).  Tiiis  is 
first  passed  on  till  it  is  supposed  to  be  in  the 
bladder.  A  small  catheter  corresponding  to  a 
No.  1,  having  a  female  screw  at  its  extremity, 
is  then  screwed  on  and  passed  onwards,  while 
the  small  conducting  sound  coils  up  in  the 
bladder.  If  the  urine  flow,  it  is  then  certain 
that  the  conducting  sound  has  passed  in  tlie 
l)roper  direction.  It  is  novv  withdrawn  again, 
the  conducting  sound  being  left  in  position. 
The  catheter  is  now  replaced  by  the  urethro- 
tome, with  screws  in  the  same  way.  Berkeley 
Hill  has  invented  a  very  ingenious  urethrotome 
for  cutting  from  l)ehind  forwnrds,  in  which  a 
very  fine  knife  can  be  protruded  from  an  in- 
strument not  larger  than  a  No.  2.  Another 
instrument  invented  by  the  same  Surgeon  for 
cutting  from  before  backwards  is  represented 
in  Fig.  810.  It  combines  the  principles  of 
several  others,  and  has  been  found  to  work 
most  successfully.  It  is  thus  employed.  The 
conducting  sound  having  been  passed  and  as- 
certained to  be  in  tiie  bladder,  the  female  screw 

Fig.  SIO.— Berkeley  HiU's  Dilator  and  Urethrotome.  A,  Front  View  :  B,  Side  View  ;  c.  Conducting 
Sound  with  small  male  screw  at  «  ;  6,  female  screw;  n,  sheath  lor  coucealed  kuile  ;  d,  knife  pro- 
truded ;  e,  wedge  for  separating  the  blades  h  and  i  ;  the  knife  is  on  the  posterior  aspect  of  the  wedge  ; 
g,  rod  for  carrying  the  wedge  ;  /,  rod  for  protruding  the  kuife  ;  fr,  screw  for  regulating  the  distance 
to  which  the  knife  c.ui  be  protruded  ;  I,  spring  to  draw  back  the  knife  and  keep  it  concealed,  except 
when  protruded  by  pressing  the  button  opposite  A  aud  b.  (In  Fig.  b  the  button  should  have  been 
represented  as  depressed.) 
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b  is  applied  to  the  male  screw  a,  and  the  instrument  passed  throngh  the 
stricture.  The  blades  i  and  7i,  wlien  closed,  about  equal  a  No.  3  catheter 
in  size.  The  point  b  is  about  equal  to  a  No.  1.  The  instrument  having 
been  passed,  the  wedge  e,  which  contains  a  knife  d  concealed  in  a 
siiield  c,  is  now  inserted  between  the  blades  and  passed  steadily  down. 
The  blades  thus  separated  stretch  and  steady  the  urethra  :  and  when 
the  strictui-e  is  reached,  the  shield  c  stops  against  it  and  prevents  fur- 
ther progj'ess.  The  small  concealed  knife  d  is  then  protruded  by  press- 
ing the  l)utton  at  the  top  of  the  instrument,  and  as  soon  as  the  finger  is 
removed  it  is  withdrawn  again  by  the  spring  I.  The  wedge  can  then  be 
passed  on  a  little  further,  and  if  it  hitch  again  tlie  knife  can  be  again 
protruded.  By  this  means  the  urethra  is  only  cut  at  the  points  of  stric- 
ture, and  no  more  wound  is  made  than  is  absolutely  necessary.  The 
incision  is  alwaj^s  made  downwards  towards  the  floor  of  the  urethra. 
This  instrument  maj^  be  employed  in  almost  any  stricture  that  will  admit 
the  conducting  sound. 

In  larger  strictures  Civiale's  urethrotome  (Fig.  811)  may  be  used.  In 
order  to  use  this  instrument,  the  stricture  must  be  dilated  up  to  about 
No.  5.  The  end  of  the  instrument  is  then  passed  beyond  it,  and,  the 
small  blade  having  been   made  to   project,  the  stricture  is  divided  or 


Fig.  811. — Civiale's  Urethrotome. 

notched  downwards  by  a  firm  and  stead^^  pressure  to  the  extent  usually 
of  about  an  inch.  The  blade  is  then  shut  into  its  sheath,  and  the  in- 
strument is  withdrawn.  As  this  instrument  does  not  steady  the  urethra, 
the  penis  must  be  pulled  forward  so  as  to  put  it  on  the  stretch  before 
the  division  is  attempted,  and  this  should  be  done  by  a  steady  pressure 
or  a  sawing  motion  rather  than  by  a  sudden  effort. 

After  the  operation  of  internal  urethrotomy,  a  full-sized  instrument 
should  be  immediately  passed,  but  it  is  not  usually  necessary  to  tie  it 
in.  It  should,  however,  be  passed  daily  for  a  few  days,  and  after  that 
every  second  or  third  day  for  three  or  four  weeks.  After  that,  the  pa- 
tient should  be  taught  to  pass  it  for  himself,  and  continue  to  do  so  occa- 
sionally for  some  years. 

The  operation  for  internal  urethrotomy  is  of  course  only  required  in 
exceptional  cases.  These  are  chiefl}''  resilient  or  very  irritable,  and  some 
very  tough  strictures.  In  resilient  strictures,  dilatation  fails  because 
the  stricture,  though  admitting  of  expansion,  immediately  relapses.  In 
very  irritable  strictures,  the  patient  cannot  bear  the  pain  of  dilatation. 
In  some  very  tough  strictures  simple  dilatation  fails,  and  then  internal 
urethrotom}'  is  required.  In  all  these  cases,  the  division  of  the  stricture 
from  within  removes  at  once  all  difflcult^^  in  treatment;  and  I  have  of 
late  3'ears  employed  this  very  simple  method  in  several  cases  of  this  kind 
with  the  most  marked  and  permanent  success.  In  fact,  in  strictures  of 
the  scrotal  or  penile  portions  of  the  urethra,  where  one  or  other  of  the 
above  conditions — resiliency  or  irritability — generally  prevails,  I  now 
very  commonly  notch  the  constricted  portion  of  the  canal  by  means  of 
Civiale's  urethrotome,  and  thus  at  once,  and  with  great  ease,  obtain 
most,  if  not  all,  the  space  required. 

Beault. — The  risk  attending  the  operation  is  not  great,  and  diminishes 
as  the  stricture  approaches  the  orifice  of  the  urethra.     It  is  not,  how- 
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ever,  absolutely  free  from  clanger.  The  accidents  that  ma}'  happen  are, 
perineal  abscess,  extravasation  of  urine,  lisemorrhage,  nnd  orchitis;  and 
in  some  rare  cases  it  may  be  followed  by  pyemia.  If  the  kidneys  be 
diseased,  it  may,  like  any  other  operation  for  stricture,  give  rise  to  fatal 
acute  interstitial  nephritis.  Perineal  abscess  usually  results  from  cut- 
ting too  deeply,  so  tliat  tlie  knife  completely  divides  the  corpus  spon- 
giosum. Such  abscesses  most  frequently  form  beneath  the  accelerator 
urinse,  and  burrow  forwards,  directed  by  the  expansion  of  that  muscle  to 
the  root  of  the  penis.  They  contain  a  mixture  of  urine  and  pus,  but  it 
is  rare  to  find  general  extravasation  into  the  scrotum.  Hsemorrhage 
also  results  from  cutting  too  freely.  In  rare  cases,  after  the  operation, 
a  permanently  bent  condition  of  the  penis  remains  during  erection.  We 
possess  as  yet  but  few  trustworthy'  statistics  of  the  results  of  internal 
urethrotomy,  and  there  is  every  reason  to  believe  that  untoward  conse- 
quences follow  this  operation  more  frequently  than  some  of  its  advocates 
are  willing  to  admit.  Statistics  of  this  operation  done  in  private  are 
worthless;  those  of  cases  occurring  in  Hospital  practice  scarcely  exist. 
In  University  College  Hospital,  where  the  operation  has  been  exten- 
sively practised,  I  find  from  the  Reports  of  the  Surgical  Registrar  that 
the  results  are  as  follows.  In  *76  cases  operated  on  from  1871  to  1875, 
there  were  4  deaths,  one  from  tubercular  disease  of  kidnej^s,  lungs,  &c., 
one  from  pleurisy,  one  from  septicferaia,  and  one  from  suppurative  ne- 
phritis. Perineal  abscess  occurred  in  8  cases ;  extravasation  of  urine 
in  1,  and  epididymitis  in  4.  There  was  haemorrhage  in  5,  and  in  2  the 
patient  was  left  with  permanent  chordee  during  erection. 

(For  the  efl'ects  produced  on  the  kidneys  by  splitting  strictures  and 
internal  urethrotomy,  see  Chap.  LXYII.) 

External  Urethrotomy. — The  division  of  the  stricture  fy^om 
without  by  incision  through  the  perinaeum,  may  be  performed  b}'  two 
distinct  operations  ;  the  one  being  only  applicable  to  those  strictures 
that  are  pervious  to  an  instrument ;  the  other  to  those  which  are  imper- 
meable. In  the  first  case  a  grooved  staff  is  passed  through  the  stricture, 
and  the  section  is  made  upon  this.  lu  the  second  case,  the  Surgeon  cuts 
through  this  and  the  stricture,  without  an^^  guidance  except  such  as  liis 
anatomical  k  n  o  w  1  e  d  g  e  m  ay  a  If i » r  d . 

Operation  for  Permeable  Stricture The  first  of  these  opera- 
tions, introduced  by  Syme  as  Urethrotomy^  and  commonly  called  the 
Perineal  Sectionals  coraparativel}' a  simple  procedure. 
The  instruments  required  for  its  performance  are  a 
staff,  a  No.  8  silver  catheter,  a  pointed  scalpel,  and  a 
broad  director.  The  staff  should  vary  in  size  from 
No.  1  to  No.  6,  according  to  the  tightness  of  the  stric- 
ture;  it  should  be  grooved  along  its  convexity,  either 
the  whole  of  the  way,  or  better,  merely  for  the  lower 
third  (Fig.  812).  The  stem  is  smooth  and  of  full  size, 
and  joins  into  the  lower  grooved  part  by  a  distinct 
shoulder,  which,  being  passed  down  as  far  as  the  stric- 
ture, forms  by  its  projection  a  guide  to  that  part  of 
the  urethra  requiring  division.  In  those  cases  in  which 
there  are  false  passages,  a  hollow  staff  of  the  same  size 
and  shape  may  be  advantageously  used  ;  the  flow  of 
urine  through  it  indicating  with  certainty  its  passage 
into  the  posterior  part  of  the  urethra. 

Performance  of  Perineal   Section The  ope- 
ration is  performed  as  follows.     The  staff  having  been       ^f.' V'7    °^  -^^^i 

1  11      1  ■  1  1         1  ■■  staff    for    Perineal 

passed  well  through  the  stricture,  so  that  the  shoulder       section. 
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rests  against  the  upper  part  of  the  constriction,  the  patient  is  tied 
up  as  for  lithotom}^,  and  the  Surgeon,  seating  himself  in  front,  pushes 
the  scalpel,  with  the  back  of  the  blade  downwards,  into  the  mesial 
line  of  the  perinaeum  a  little  above  the  rectum,  and  cuts  upwards  for 
an  inch  or  more  into  the  raphe.  The  dissection  is  carried  on  very 
carefully  exactly  in  the  median  line  until  the  staff  is  reached,  when 
the  knife  must  be  entered  into  its  groove  behind  the  stricture,  and 
carried  forwards  through  this.  The  staff,  having  been  pushed  on  to 
ascertain  that  all  is  fi'ee,  must  be  withdrawn,  and  a  No.  8  catheter  intro- 
duced, which  is  to  be  kept  in  for  fortj^-eight  hours  ;  it  must  then  be 
taken  out,  and  at  the  end  of  eight  or  ten  days  the  urethra  must  be 
dilated  l)y  the  introduction  every  second  day  of  a  full-sized  silver 
catheter.  Urine  escapes  for  some  little  time  by  the  perineal  incision ; 
but,  as  tliis  heals  by  granulation,  the  flow  of  fluid  gradually  lessens  and 
at  last  ceases  entirely. 

The  principal  points  to  be  attended  to  in  this  operation  are — 

1.  To  see  that  the  staff  is  fairly  through  the  stricture,  and  to  be  espe- 
ciallj^  careful  in  detei'mining  this  if  false  passage  exist. 

2.  To  cut  carefully  in  the  median  line;  where,  as  Syme  has  observed, 
a  kind  of  septum  exists  even  in  the  deeper  structures  of  the  perinseum, 
and  where  there  can  be  no  danger  whatever  of  dividing  any  artery  of 
magnitude,  which  might  happen  if  any  lateral  deviation  of  the  knife 
took  place.  The  onl}"^  vessel,  indeed,  which  is  at  all  endangered,  is  the 
artery  of  the  bulb  ;  and  this  may  always  be  avoided  b}'  carefully  keeping 
in  the  raphe,  as  it  lies  towards  the  side  of  the  incision. 

3.  To  enter  the  point  of  the  knife  behind  the  stricture,  and  to  divide 
that  by  cutting  forwards  in  the  groove  of  the  staff. 

4.  Not  to  turn  the  edge  of  the  knife  downwards;  if  this  be  done,  the 
deep  perineal  fascia  may  be  opened,  and  danger  of  pelvic  infiltration  and 
inflammation  incurred. 

5.  Mucli  difficulty  has  occasionally  arisen  in  the  introduction  of  the 
catheter  into  the  bladder  after  the  division  of  the  stricture.  This  ma\' 
be  avoided  by  passing  a  broad  director,  with  the  groove  turned  up,  into 
the  posterior  part  of  the  urethra  after  the  stricture  has  been  cut,  but 
before  the  staff  is  witlidrawn.  As  the  catheter  is  passed  down  the 
canal,  its  point  will  infallibly  be  guided  by  this  onwards  into  the  bladder. 

Where  there  are  more  strictures  than  one,  the  division  of  the  deepest 
is  usually  alone  necessai'y  ;  the  others  may  be  dilated. 

Besull — The  result  of  the  perineal  section,  so  far  as  the  life  of  the 
patient  is  concerned,  is  usually  satisfactory  ;  yet  cases  have  not  unfre- 
quently  occurred  in  which  a  fatal  termination  has  been  the  consequence, 
and  there  is  every  reason  to  believe  that  these  cases  have  been  more 
numerous  than  the  advocates  of  this  operation  have  been  willing  to 
admit.  As  yet,  there  are  no  trustworth^'^  statistics  before  the  profession 
that  would  enable  us  to  speak  positively  as  to  the  percentage  of  deaths 
after  this  operation.  Occasionall}^,  an  incurable  fistulous  opening  has 
been  left  in  the  perinseum  ;  and  not  unfrequently  accidents  of  a  grave 
though  not  fatal  character,  such  as  inflammatory  oedema  of  the  scrotum, 
abscess  in  perineo,  &c.,  have  been  found  to  supervene. 

The  whole  value  of  urethrotomy  will  at  last  depend  on  the  liability  of 
the  stricture  to  return  after  its  division  ;  and  this  point  has  not  as  yet 
been  by  any  means  satisfactorily  determined.  The  ultimate  result  of 
the  cases  in  which  it  has  been  practised  has  not  as  yet  been  fulh'  laid 
before  the  profession  ;  and,  until  this  has  been  done,  we  cannot  consider 
the  utility  of  the  operation  as  established,  except  as  a  means  of  tempo- 
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rary  relief  in  cases  of  the  kind  just  mentioned.  Much  will  certainly 
depend  uj)on  keeping  up  dilatation  of  the  uietlira  for  some  months  after 
the  division  of  the  stricture,  a  catheter  of  full  size  being  passed  once  in 
a  week  or  ten  days.  If  this  precaution  be  neglected,  relapses  will  often 
occur;  and  even  wlien  it  is  scrupulously  attended  to,  tliey  are,  I  believe, 
by  no  means  unfrequent.  Against  urethrotomy  it  has  been  argued  that, 
like  a  wound,  the  incision  into  the  urethra  might  occasion  a  cicatrix 
which  would  contract,  and  thus  eventually  tend  still  further  to  lessen 
the  diameter  of  the  canal.  But  post  mortem  examination  of  patients 
who  have  died  some  years  after  this  operation  had  been  performed  has 
shown  that  the  idea  is  groundless,  the  cicatrix  being  linear  and  scarcely 
perceptible.  In  fact,  there  is  a  great  difference  in  the  result,  between 
cases  in  which  the  urethra  has  been  divided  transversely  and  those  in 
which  it  has  been  incised  longitudinally.  In  the  first  instance,  a  dense 
and  contractile  cicatricial  mass  is  formed;  in  the  second  case,  a  linear 
and  scarcely  perceptible  scar. 

Comparison  of  Methods  of  Treatment — Gradual  dilatation, 
carried  on  with  patience  and  gentleness,  if  need  be,  on  account  of  the 
irritability  of  the  urethra  or  the  sensitiveness  of  the  patient,  with  the 
help  of  anesthetics,  will  suffice  for  the  cure  of  the  vast  majority  of  stric- 
tures ;  and  it  rarelj^  becomes  necessary  for  a  Surgeon  who  combines 
patience  with  skill  to  haA^e  recourse  to  those  more  severe  methods  of 
treatment  which  have  been  somewhat  unduly  extolled  and  too  often 
unnecessaril}'  practised  of  late  years.  Tlie  urethra  is  indeed  frequently 
treated  as  if  it  were  an  inert  tulie,  to  which  the  various  practices  of  rup- 
ture, splitting,  forcible  dilatation,  or  incision,  could  be  applied  with  im- 
punity, rather  than  a  highly  sensitive  canal,  very  apt  to  resent,  locally 
or  constitutionally,  undue  violence  applied  to  it. 

But,  whilst  we  fully  recognise  this  important  point,  and  hold  with 
Liston  that  whenever  a  catheter  can  be  got  through  a  stricture  its  cure 
by  dilatation  is  all  but  certain  in  the  hands  of  a  skilful  Surgeon,  yet  it 
is  undoubtedly  the  fact  that  cases  do  occasionally  occur  in  which  simple 
<lilatation  fails  to  effect  a  cure  ;  the  stricture  being  highly  contractile, 
and  not  allowing  expansion  beyond  a  certain  point,  or  relapsing  when- 
ever tlie  dilating  means  are  removed.  In  other  cases,  also,  the  patient 
suffers  so  much  pain  and  irritation  whenever  an  instrument  is  passed, 
that  he  cannot  bear  the  repeated  introductions  that  are  necessary,  more 
particularly  if  the  stricture  be  complicated  with  fistulse  in  perinaeo  or 
false  passages,  which  render  its  cure  by  dilatation  tedious  and  almost 
impracticable.  In  such  cases  as  these  the  Surgeon,  being  unable  to 
benefit  his  patient  materially  by  dilatation,  must  choose  between  the 
employment  of  palliative  means  or  more  active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  more 
energetic  means  than  simple  dilatation  may  not  only  be  advantageously 
employed,  but  are  absolutely  required. 

1.  Very  old  dense  cartilaginous  strictures,  often  of  traumatic  origin, 
which  admit  an  instrument  witli  great  difficulty,  and  cannot  be  dilated 
beyond  a  certain  point,  owinu'  to  the  conversion  of  the  urethral  struc- 
tures into  a  kind  of  dense,  fibi'ous,  almost  cicatricial  tissue,  which  neither 
admits  of  expansion  nor  of  absorption  by  the  pressure  of  instruments  ; 
and  in  which  a  considerable  extent — half  an  inch  or  more — of  the  ure- 
thra is  involved. 

2.  The  same  kind  of  stricture,  complicated  with  jistulae  in  the  peri- 
nseum  or  scrotum,  with  perhaps  considerable  plastic  infiltration  of  these 
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parts.     In  both  these  classes,  I  think  that  the  perineal  section  or  ex- 
ternal nrethrotomy  is  the  preferable  operation. 

3.  Very  tight  strictures,  accompanied  by  excessive  sensibility  of  the 
urethra;  in  which  each  introduction  of  tiie  instrument  is  attended  by 
intense  suffering,  spasmodic  movements  of  the  limbs,  and  rigors,  so  that 
the  patient  cannot  be  induced  to  submit  to  a  proper  course  of  bougies. 

4.  Very  elastic,  though  perhaps  narrow  strictures,  that  can  be  dilated 
readily  enough,  even  uj)  to  the  admission  of  full-sized  instruments  ;  but 
which,  wiien  the  treatment  is  discontinued,  immediately  begin  to  con- 
tract again,  so  that  the  patient  is  never  out  of  the  Surgeou's  hands,  and 
sees  no  prospect  of  cure. 

In  these  last  two  classes  of  cases,  I  am  of  opinion  that  internal  ure- 
throtomy with  Civiale's  instrument,  or  the  forcible  expansion  or  rupture 
of  the  stricture,  is  the  best  method  of  treatment ;  the  perineal  section 
being  too  Severe  and  dangerous,  whilst  simple  dilatation  is  too  feeble  a 
means  of  treatment. 

Stricture  of  the  Urethral  Orifice  is  usuallj^  the  consequence  of 
the  destruction  of  tissue  by  a  phagedgenic  chancre.  It  is  apt  to  become 
extremel}^  tight,  and  has  a  great  tendency  to  relapse. 

It  may  be  treated  in  three  ways — 

1.  By  gradual  dilatation,  by  means  of  short  nail-headed  styles  of 
graduated  sizes. 

2.  By  rapid  dilatation.  This  is  best  effected  by  the  introduction  of  a 
tube  of  laminaria,  which,  swelling  up  in  a  few  hours,  rapidly  dilates  tiie 
stricture. 

3.  By  division  witli  Civiale's  instrument,  introduced  shut,  and  cutting 
as  it  is  withdrawn  (Fig.  813). 


Fig.  S13. — Civiale's  Urethrotome  for  Stricture  of  the  Orifice,  modified. 

Either  of  tlielast  two  methods  may  most  advantageously  be  adopted. 

Impermea'ble  Stricture — In  order  to  perform  the  perineal  sec- 
tion, the  stricture  must  be  pervious  to  a  grooved  staff,  however  small 
this  ma}'^  be  ;  and  this,  it  might  be  supposed,  would  limit  materially  the 
cases  in  which  the  operation  can  be  performed.  But  complete  oblitera- 
tion of  the  urethra  cannot  take  place  except  as  the  result  of  sloughing, 
usually  from  injury  ;  indeed  "  impermeable"  strictui'es,  though  frequently'- 
spoken  of,  are  very  rarely  met  with.  S3nne,  indeed,  denied  their  exist- 
ence, and  stated  that,  if  urine  can  escape  through  a  stricture,  a  bougie 
can  be  introduced.  A  Surgeon  may  often  be  foiled  in  his  first  attempts 
in  passing  an  instrument  through  a  very  tight  stricture.  But  I  believe 
that,  with  patience,  by  attention  to  constitutional  treatment,  so  as  to 
lessen  urethral  irritation,  and  especially  l)y  the  administration  of  chloro- 
form, he  will  usually  at  last  succeed  in  making  an  instrument  of  some 
kind  pass  through  the  very  worst  strictures.  In  the  first  case  in  which 
I  performed  the  perineal  section,  almost  all  the  urine  had  for  twelve 
years  been  discharged  through  fistulous  openings  in  the  perinaeum  and 
scrotum;  and  the  principal  portion  escaped  through  a  large  hole  on  the 
inside  of  the  left  thigh,  a  few  drops  merely  occasionall}'^  passing  out  by 
the  lips  of  the  urethra.     No  instrument  had  been  passed  for  four  years, 
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though  repeated  attempts  had  been  made  by  different  Surgeons.  Being 
foiled  in  introducing  a  catheter  into  the  bladder  the  first  time  I  tried,  I 
kept  the  patient  in  the  Hospital  for  two  or  three  weeks,  attending  care- 
fully to  his  constitutional  condition,  but  witliout  making  any  further 
effort.  He  was  then  placed  under  chloroform,  when  I  succeeded  in  pass- 
ing No.  1.  The  urethra  was  then  dilated  up  to  No.  5,  beyond  which  no 
instrument  could  be  passed,  when  the  perineal  section  was  performed. 
The  patient  made  an  excellent  cure,  the  fistulous  openings  closing,  and 
the  urine  being  discharged  by  the  natural  channel.  In  another  case, 
persevering  attempts  iiad  been  made  for  five  years  to  make  an  instru- 
ment enter  the  bladder,  but  without  success,  the  stricture  not  only  being 
excessively  tiglit,  but  the  urethra  acutely  sensitive;  under  chloroform  I 
succeeded  in  introducing  No.  -i  silver  catheter  into  the  bladder,  and 
speedily  cured  the  patient. 

The  influence  of  Ansesthetics  in  facilitating  the  passage  of  instruments 
through  appai'ently  impermeable  strictures  is  very  marked.  Shortly 
after  the  introduction  of  ether  as  an  anaesthetic  agent,  Liston  was  going 
to  cut  through  a  stricture  that  had  resisted  all  attempts  made  by  his 
most  dexterous  hand  at  introducing  an  instrument  into  the  bladder; 
but  no  sooner  was  the  patient  put  on  the  table  and  fairly  rendered  in- 
sensible, than  the  No.  8  silver  catheter,  which  had  been  passed  down  as 
far  as  the  stricture,  and  the  point  of  which  was  to  serve  as  a  guide  to 
the  knife,  slipped  into  the  bladder,  and  thus  rendered  a  dangerous  ope- 
ration unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely, 
occur,  in  which,  in  consequence  of  extravasation  of  urine  and  old  in- 
flammatory action,  the  urethra  has  become  so  tortuous  and  narrow,  and 
the  perinteum  so  indurated  and  disorganised,  that  an  instrument  cannot 
be  passed  through,  even  though  the  urine  pass  out  readily.  It  must  be 
borne  in  mind  tliat  a  stricture  may  be  permeable  to  urine,  but  impermea- 
ble to  a  catheter,  even  in  the  most  dexterous  hands.  It  does  not  follow 
necessarily  that,  because  a  fluid  will  trickle  out  of  a  narrow  and  tor- 
tuous channel,  a  catheter  or  solid  sound  can  be  passed  into  it  from 
without.  In  a  case  of  extravasation  of  urine  following  stricture,  conse- 
quent on  injury  of  the  perinteum,  sent  to  me  by  Corrie  of  Finchle}^,  in 
which  no  catheter  had  been  introduced  for  eight  years,  it  was  found 
after  death  that,  although  the  urethra  had  been  converted  into  a  mass 
of  cicatricial  tissue  at  the  part  injured,  it  was  yet  permeated  by  a 
narrow  tortuous  passage,  through  which  the  urine  had  escaped. 

Hence  cases  will  occasionally  occur,  in  wliich  the  perineal  section  is 
not  practicable.  In  the  event,  therefore,  of  a  stricture  being  so  tight 
and  tortuous  that  no  instrument  will  pass  tlirough  it,  or  where,  a  por- 
tion of  the  urethra  having  sloughed  away,  its  canal  is  obliterated, 
neither  the  cure  by  dilatation  nor  urethrotomy  can  be  performed,  and  it 
may  tlien  be  necessary  to  have  recourse  to  incision  of  the  stricture 
without  a  guide. 

Operations  for  Impermeable  Stricture Two  operations  are 

practicable  for  tlie  relief  of  this  constriction.  The  first  consists  in  open- 
ing tiie  urethra /"rovn  behiiul,  and  cutting  forwards  through  the  constric- 
tion ;  the  second  in  opening  the  urethra  in  front,  and  dividing  the 
strictui-e  from  before  backwards. 

Operation  from  behind. — This  operation  is  performed  as  follows.  A 
No.  8  silver  catheter  is  passed  down  to  the  stricture ;  the  patient  is 
then  tied  up  as  if  for  lithotomy;  and  the  Surgeon,  sitting  in  front, 
pushes  a  bistoury  with  the  back  turned  towards  the  rectum  into  the 
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raphe  of  the  perinseum  as  far  as  tlie  apex  of  the  prostate,  so  as,  if  possi- 
ble, to  open  the  dilated  urethra  behind  the  stricture.  He  then  cuts 
forwo.rds  through  the  stricture  on  to  the  point  of  the  catheter,  and, 
having  thus  opened  a  passage,  endeavors  to  pass  that  instrument  on 
into  the  bladder.  It  is  often  extremely  difficult  to  find  the  posterior 
part  of  the  urethra.  When  the  tissues  of  the  perinaeum  are  hard  and 
gristly,  altered  by  the  effusion  of  plastic  matter,  and  condensed  By 
repeated  attacks  of  inflammation  and  the  existence  of  fistulse,  it  is  a 
most  difficult  matter  to  dissect  through  such  an  altered  mass  and  hit 
the  urethra  beyond  it ;  and  the  difficulty  is  still  further  increased  by 
the  bleeding,  which  is  often  profuse 

This  operation,  I  have  no  hesitation  in  saying,  is  perhaps  the  most 
troublesome  in  surgery.  I  have  more  than  once  seen  the  most  skilful 
operators  foiled  in  their  endeavors  to  accomplish  it,  and  compelled  to 
relinquish  the  operation  without  concluding  it,  or  only  succeed  after 
yjrolonged  and  most  painful  attempts.  Fortunatel}^,  this  operation  is 
now  scarcely  ever  necessary  ;  with  patience  and  under  chloroform  the 
Surgeon  may  almost  invariabl^'^  pass  a  staff",  however  small,  into  the 
bladder;  he  then  has  a  sure  guide  upon  which  to  cut,  by  following 
which  he  must  certainly  be  led  through  the  stricture  into  the  urethra 
beyond  it.  In  all  cases,  therefore,  urethrotomy  should,  if  practicable, 
be  substituted  for  the  division  of  the  stricture  without  a  guide. 

Operation  from  front. — Boutonniere  Operation.  —  The  following, 
which  is  a  modification  of  the  "  button-hole"  operation,  may  be  advan- 
tageously performed  in  some  cases  of  stricture  which  are  impervious  to 
a  grooved  staff"  or  other  guide,  and  where  it  maj'  be  thought  necessary 
to  divide  from  without  in  consequence  of  their  complication  with  fistula. 

The  patient  having  been  placed  and  secured  in  the  lithotomy  posi- 
tion, a  moderate-sized  catheter.  No.  8,  is  passed  down  to  the  stricture. 
The  catheter  is  then  turned  round,  so  that  its  point  is  made  to  project 
into  the  perinseum  just  above  the  stricture.  The  Surgeon  cuts  down 
upon  this  by  an  incision  about  1^  inch  long  in  the  median  line,  and  con- 
sequently opens  the  urethra  just  above  the  stricture.  The  catheter  is 
now  withdrawn,  and  each  side  of  the  opened  urethra  seized  with  a  sharp 
hook  or  hook-forceps,  and  held  apart  so  as  to  expose  the  interior  of  the 
canal.  Oozing  having  been  allowed  to  cease,  the  aperture  leading- 
through  the  stricture  will  now  readily  enough  be  found  at  the  lower 
angle  of  the  opened  urethra.  A  probe  or  narrow  director  is  slipped 
into  this,  and  along  the  guide  thus  introduced  a  tenotome  is  passed,  so 
as  to  divide  the  stricture.  The  catheter  is  then  passed  on  and  tied  in 
the  bladder.  This  operation,  though  often  difficult,  is,  on  the  whole,  far 
easier  and  safer  than  the  other. 

COMPLICATIONS    AND    RESULTS    OF    STRICTURE. 

Retention  of  Urine  has  already  been  several  times  described  as 
arising  from  diff"erent  causes.  Thus,  in  boys,  it  arises  from  the  impac- 
tion of  a  calculus  in  the  urethra;  in  girls  it  is  usually  hysterical ;  in  old 
men  it  is  almost  invariably  the  consequence  of  atony  of  the  bladder  or 
enlarged  prostate,  alone  or  combined.  In  tiiose  of  middle  age,  strictui'e 
of  the  urethra  is  the  occasioning  cause  in  the  vast  majoritj'^  of  cases. 
Retention  of  urine  has  a  tendency  to  occur  in  all  tight  strictures  from 
the  gradual  and  progressive  contraction  of  the  canal.  It  most  usually, 
however,  takes  place  in  consequence  of  a  congestive  spasmodic  condition 
being  superadded  to  the  organic  constriction.     It  commonly  happens 
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that  a  patient  having  a  moderately  tifylit  oi'ganic  stricture  commits  an 
excess,  or  becomes  ex[)osed  to  cold  and  wet,  and  thus  gets  such  a  con- 
dition superadded,  that  the  urine  will  not  pass  at  all,  or  only  in  such 
small  quantit}^  by  drops,  and  with  so  much  pain  and  straining,  that  the 
bladder  cannot  be  coinplotel}'  emptied.  In  the«e  cases  the  retention 
alwaj^s  eventually  becomes  complete;  the  liladder  speedily  fills,  and 
rises  above  the  pubes ;  there  is  much  distress  and  constitutional  disturb- 
ance; and,  if  relief  be  not  afforded,  the  distended  portion  of  tlie  urethra 
behind  the  stricture  will  ultimately  give  way  and  extravasatiou  of  urine 
ensue.  In  these  circumstances  it  l)eco:nes  imperatively  necessary  to 
empty  the  patient's  bladder  as  speedily"-  as  possible. 

Treatment. — This  varies  with  the  severity  of  the  symptoms  and  irri- 
tability of  the  patient.  If  the  retention  have  not  continued  very  long, 
and  if  the  patient  be  not  very  irritable,  an  endeavor  might  be  made  at 
once  to  give  relief  by  passing  a  small  catheter  into  the  bladder.  In  this 
the  Surgeon  may  often  succeed  more  readily  than  might  have  been  ex- 
pected, the  stricture  frequently  yielding  before  an  instrument  more  easily 
when  there  is  retention,  than  wlien  this  condition  does  not  exist.  Even 
if  the  catheter  do  not  enter  the  bladder,  its  point  or  that  of  a  catgut 
bougie  merely  being  introduced  well  into  the  stricture,  it  will  generally 
happen,  as  Brodie  has  pointed  out,  tiiat,  on  the  withdrawal  of  the  in- 
strument, the  urine  will  follow  in  a  full  streaui ;  but  if  a  sulficiently  small 
catheter  be  used  (in  many  cases  not  larger  than  half  of  No.  1  is  admissi- 
sible),  the  instrument  may  usually  be  made  to  fairly  enter  the  bladder. 
If  the  patient  be  very  irritable  it  is  better,  before  attempting  the  iutro- 
duction  of  the  instrument,  to  give  him  an  opiate  enema  of  a  draclim  of 
laudanum  in  about  two  ounces  of  starch,  and  to  put  him  into  a  warm 
hip-bath;  the  introduction  of  the  catheter  may  now  be  attempted,  and 
will  very  generally  succeed.  Should  it  still  fail,  the  effect  of  the  inliahi- 
tion  of  chloroform  should  be  tried,  when  it  almost  invariably  may  be 
made  to  pass  without  the  employment  of  au}^  great  or  dangerous  degree 
of  force.  There  are  no  cases  of  surgery  in  which  chloroform  is  of  more 
value  than  in  these;  under  its  influence  it  is  seldom,  indeed,  that  the 
catheter  will  not  pass.  After  the  instrument  has  been  passed  into  the 
bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes  passiui; 
from  the  rings  under  the  patient's  tliighs,  to  a  bandage  that  is  passed 
round  his  waist.  Antiphlogistic  remedies  must  then  be  employed  iu 
rather  an  active  manner;  a  free  purge,  leeches  to  the  perintfium,  if  there 
be  tenderness  in  this  region,  and  salines  with  antimony.  The  catheter 
will  be  found  to  be  loosened  at  the  end  of  forty-eight  hours,  when  it 
should  be  withdrawn,  and  the  cure  by  dilatation  proceeded  with  in  the 
usual  way. 

There  are  two  conditions  which  in  retention  of  urine  may  eventually 
call  for  operative  interference.  The  first  is  the  necessity  of  a  very  fre- 
quent introduction  of  the  catheter,  owing  to  an  irritable  state  of  the 
bladder.  In  these  cases,  it  may  eventually  be  thought  safer  to  puncture 
the  bladder  and  to  establish  a  direct  opening,  either  through  the  rectum 
or  above  the  pubes,  rather  than  subject  the  patient  to  the  constant  terror 
of  repeated  catheterisms,  which  will  end  by  exhausting  him.  Every  act 
of  catheterism  inflicts  a  certain  shock  to  the  system,  greater  in  some, 
less  in  others  ;  and  if  this  have  to  be  repeated  every  three  or  four  hours, 
less  danger  will  probably  result  from  puncture  of  the  l)ladder  than  from 
the  frequent  repetitions  of  the  use  of  the  instrument,  especially  as  in 
these  cases  the  patient  cannot  allow  it  to  l>e  tied  in  for  the  same  reason, 
tiiat  of  extreme  irritability,  that  necessitates  its  repeated  introduction. 
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The  second  condition  that  calls  for  operation  is  a  different  one,  viz., 
the  necessity  for  relieving  retention  of  urine.  For  if  the  Surgeon  he 
unable  to  introduce  a  catiieter  in  the  ordiuary  way  through  the  stric- 
ture, relief  must  be  given  to  the  over-distended  l»ladder  in  some  other 
way,  lest  it  or  the  urethra  burst,  and  extravasation  of  urine  occur.  Tiie 
bladder  may  be  emptied  in  four  ways:  1,  by  Forcible  Catheterism  ;  2, 
by  making  an  Opening  into  the  Urethra  behind  and  through  the  Stric- 
ture ;  3,  by  Puncturing  the  Yiscus  itself  through  the  Rectum;  and  4, 
by  Puncturing  it  above  the  Pubes,  and  5,  by  Aspiration. 

1.  Forcible  Catheterism  is  a  most  unsurgical  and  dangerous  pro- 
cedure. Notiiing  can  surely  be  more  improper  than  to  take  a  small, 
stiff,  silver  catheter,  pass  it  down  to  the  stricture,  and  then,  by  main 
force,  attempt  to  drive  it  on  into  the  bladder.  In  these  cases  the  Sur- 
geon usually  fails  in  his  attempt  at  reaching  the  viscus,  but  pushes  the 
point  of  the  instrument  into  tlje  tissues  around  the  neck  of  the  bladder 
or  into  tlie  prostate,  and  thus  induces  great,  and  perhaps  even  fatal,  mis- 
cliief  in  these  regioiis.  If  he  should,  by  some  fortunate  accident,  reach 
the  bladder,  it  is  not  by  any  skilful  though  f(^rcil)le  expansion  of  the 
stricture,  but  rathei-  l)y  perforating  tlie  uretlira,  and  burrowing  tlirough 
the  corpus  spongiosum  and  prostate — "tunnelling,"  as  it  has  been 
termed — until  he  again  enter  that  canal,  or  in  some  such  way  reach  the 
neck  of  the  bladder. 

2.  Opening  the  Urethra  behind  and  through  the  Stricture.— 
In  the  kind  of  retention  of  urine  tliat  we  are  now  discussing,  tlie  safest, 
tlujugh  b}'  no  means  the  easiest  mode  of  affording  relief  after  the  failure  of 
the  catheter,  is  to  make  an  incision  into  the  middle  line  of  the  perinsfiura, 
and  to  open  the  urethra  behind  or  through  the  stricture.  In  doing  this 
there  is  much  less  difficulty  in  cases  of  retention,  than  when  the  bladder 
is  empty.  In  consequence  of  the  urethra  being  distended  by  the  accu- 
mulation of  urine,  and  by  the  straining  of  the  patient,  it  sometimes 
attains  a  considerable  magnitude  ;  thougli,  if  this  be  not  the  case,  the 
operation  may  prove  a  very  seritnis  and  difficult  one.  The  operation, 
which  is  essentially  the  same  as  that  for  impermeable  stricture,  described 
at  p.  8*71,  is  performed  Iiy  passing  a  catheter  down  to  the  stricture;  open- 
ing the  distended  sinus  of  the  urethra  beyond  this;  cutting  upwards 
tlirough  the  stricture  upon  the  end  of  the  instrument :  and  then  passing 
the  instrument  on  into  the  bladder,  or  allowing  the  urine  to  flow  from 
the  aperture  thus  made  in  the  perinjieum.  In  doing  this,  care  must  be 
taken  to  keep  strictly  in  the  direction  of  the  mesial  line,  so  as  not  to 
wound  vessels  of  importance.  One  advantage  of  this  operation  is,  that 
the  stricture  may  by  it  be  cured  at  the  same  time  that  the  retention  is 
relieved;  and,  as  the  incisions  do  not  extend  into  the  bladder,  but  are 
limited  to  tiie  urethra,  there  is  less  danger  to  the  patient  than  when  that 
AMScus  is  opened. 

Another  advantage  of  the  perineal  incision  in  these  eases  is,  that  it 
not  unfrequently  happens  that  urinary  abscess  has  begun  to  form,  or 
the  extravasation  of  a  few  drops  of  urine  has  taken  place  sooner  than 
the  Surgeon  may  have  had  any  idea  of:  and  if  so,  the  incision  through 
the  perinseum  will  afford  an  exit  for  any  extravasated  matters,  at  the 
same  time  that  it  relieves  the  patient  from  the  distress  and  danger  of  the 
retention.  Should  any  mischief  of  this  kind  have  taken  place,  it  is  not 
necessary  to  be  so  particular  about  opening  the  urethra  with  the  knife; 
for,  an  aperture  having  already  been  established  in  it,  the  urine  will  readily" 
flow  through  the  artificial  channel  thus  formed  by  free  incision  into  the 
inflamed  or  suppurating  perinseum. 
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Fig.  814. —  Seat  of  Puncture 
through.  Kectuin  in  a  case  of 
Stricture. 


3.   Puncture  of  the   Bladder  through  the  Rectum —  After 

emptying  the  l)owel  by  means  of  an  enema,  the  Snrgeon  passes  the 
left  index-finger  well  into  the  gut,  feeling  for  the  posterior  margin 
of  the  prostate;  lie  then  carries  the  trochar  and  cannula,  which  are 
long-  and  somewhat  curved,  upon  this  as  a 
guide,  and,  when  the  extremity  of  the  instru- 
ment has  reached  the  posterior  edge  of  the 
prostate,  he  pushes  it  upwards  into  the  blad- 
der (Fig.  ^9i).  The  seat  of  the  puncture  be- 
tween but  in  front  of  the  ureters  is  well  shown 
in  Fig.  814,  wliich  represents  the  bladder  and 
strictured  urethra  of  a  man  who  died  some 
da3's  after  tliis  operation  had  been  performed 
for  retention  from  stricture.  In  performing 
this  operation,  the  Surgeon  perforates  the 
bladder  in  that  portion  of  its  fundus  which  is 
uncovered  by  peritoneum,  being  bounded  be- 
hind by  the  reflection  of  the  serous  membrane, 
anteriorl}'  b}'  the  prostate,  and  on  each  side  by 
the  vesicnlse  seminales.  In  order  to  avoid 
wounding  any  of  these  structures,  he  should 
keep  strictly  in  the  mesial  line,  and  puncture 
immediately  behind  the  prostate.  In  introduc- 
ing the  instrument  into  tlie  rectum,  the  Sur- 
geon should  withdraw  the  point  of  the  stylet 
into  the  cannula,  so  as  to  avoid  wounding  the 

gut,  and  not  )iush  it  forwards  until  he  has  the  end  of  the  cannula  fixed 
against  the  spot  where  he  intends  to  make  the  perforation.  After  with- 
drawing the  stylet  and  emptying  the  bladder,  the  cannula  should  be  tied 
in  by  means  of  tapes.  It  is  often  difficult  to  prevent  the  cannula  from 
slipping  out  of  the  wound  when  only  tied  in,  and  tlms  exposing  the 
patient  to  the  danger  of  urinary  infiltration.  It  may  be  securely  retained 
l>y  means  of  a  stitch  of  silver  wire  passed  on  either  side  through  the 
slit  in  the  guard  and  the  contiguous  skin  of  the  nates.  The  cannula 
should  be  retained  for  a  few  days  until  urine  begins  to  pass  by  the 
urethra,  or  until  a  catheter  has  been  passed  through  the  stricture,  when 
it  must  be  withdrawn  and  the  aperture  left  to  close.  In  consequence  of 
the  irritation  of  the  urine  being  removed  from  the  urethra,  a  catheter 
may  often  be  passed  a  few  days  after  the  operation ;  and  the  stricture 
will  readily  yield  to  dilatation  in  the  ordinary  way. 

This  operation  has  the  advantage  of  being  far  easier  of  performance 
than  the  last,  and  may  doubtless  occasionally  be  required  in  those  very 
rare  cases  of  retention  from  stricture  in  which  there  is  no  sign  of  abscess 
or  extravasation  in  the  perinasum,  in  which  the  urethra  appears  not  to 
be  dilated  beiiind  the  stricture,  in  which  the  prostate  is  not  enlarged,  and 
in  which,  under  chloroform,  and  with  patience,  a  catheter  cannot  be 
passed  into  the  bladder;  a  combination  of  circumstances  that  will  but 
very  rarely  indeed  occur  to  a  Surgeon  skilled  in  the  use  of  his  instru- 
ments. 

The  operation  of  puncture  through  the  rectum  is  not  devoid  of  danger  ; 
peritonitis,  urinary  infiltration,  and  pelvic  inflammation  and  abscess, 
may  result  from  it. 

The  recto-vesical  pouch  of  the  jjeritoneum  will  sometimes  descend  so 
abnormally  low  as  to  cover  the  b as  fond  of  the  bladder  as  far  as  the 
prostate,  leaving  no  space  for  a  puncture  to  be  safely  made.     This  con- 
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dition  necessarily  cannot  be  determined  during  life,  hence  its  great 
danger.  I  have  knovvn  two  instances  in  which  a  double  puncture  was 
in  this  way  made  through  the  fold  of  the  recto-vesical  pouch,  half  an 
inch  beyond  an  unenlarged  prostate,  for  relief  of  retention.  In  both 
cases,  death  from  peritonitis  occurred.  The  preparations  are  in  Univer- 
sity College  Museum. 

In  a  remarkable  case  that  was  under  my  care  at  the  Hospital  (in 
1859),  a  sequence  occurred  which  I  have  never  seen  noticed;  viz.,  the 
diffusion  of  rectal  flatus  through  the  areolar  tissue  of  the  pelvis  and 
down  the  thighs  and  nates,  producing  an  emphysematous  condition  of 
these  parts  and  the  death  of  the  patient.  The  case  was  briefly  as  fol- 
lows. A  middle-agei^  man  had  suffered  from  traumatic  stricture  for 
very  many  years — indeed,  from  childhood.  He  was  admitted  with 
retention.  As  no  catheter  ever  had  been  or  could  be  passed,  I  punctured 
the  bladder  by  the  rectum  in  the  usual  way.  The  cannula  was  removed 
on  the  fifth  daj^  He  then  passed  urine  per  urethram,  and  continued  to 
do  so  up  to  the  time  of  his  death.  The  day  after  the  withdrawal  of  the 
cannula  he  felt  very  ill,  but  without  any  positive  or  tangible  complaint. 
The  next  da}^  it  was  found  that  the  back  and  inner  part  of  both  thighs 
were  emphysematous  and  crackling,  evidently  distended  with  air.  The 
emphysema  extended  downwards  and  also  up  the  flanks,  and  appeared 
even  in  the  right  arm.  There  was  no  pain  or  discoloration.  He  died 
on  the  following  daj^,  the  eighth  after  the  puncture.  After  death  no 
trace  of  pelvic  inflammation,  suppuration,  or  urinary  extravasation  was 
found  ;  but  there  was  much  infiltration  of  gas  under  the  pelvic  peri- 
toneum, and  in  the  areolar  tissue  between  the  bladder  and  rectum.  The 
gas  had  probal)!}'^  passed  through  the  sciatic  notches  into  the  posterior 
parts  of  the  thighs.     It  was  fetid,  like  intestinal  flatus. 

4.  Puncture  of  the  Bladder  above  the  Pubes,  in  cases  of  reten- 
tion from  stricture,  is  but  seldom  resorted  to;  although  some  Surgeons 
of  eminence,  more  especially  Paget  of  Leicester,  have  strongly  recom- 
mended and  often  practised  it.  This  operation,  which  has  been  discussed 
at  p.  831,  is  undoubtedly  easy  of  performance,  and  sufficiently  safe, 
though  not  devoid  of  the  danger  of  infiltration  of  urine  into  the  tissues 
around  the  puncture,  and  of  the  inconvenience  of  a  fistulous  opening 
being  left.  There  is  one  class  of  cases  to  which  it  appears  to  be  espe- 
cially applicable,  and  in  which  I  have  had  occasion  to  practise  it ;  viz., 
those  cases  of  retention  from  impassable  stricture,  in  which  there  co- 
exists an  enlargement  of  the  prostate,  rendering  puncture  through  the 
rectum  impossible,  the  Surgeon's  finger  not  being  able  to  reach  bej'ond 
the  enlarged  prostate;  and  here  undoubtedly  the  safest,  if  not  the  only 
course  to  pursue,  is  the  suprapubic  puncture. 

5.  The  Employment  of  the  Aspirator  for  the  purpose  of  empty- 
ing an  over-distended  bladder  is,  however,  upon  the  whole  the  simplest 
method  of  treatment,  and  should  be  preferred  to  any  of  the  preceding 
plans,  in  the  first  instance  at  all  events.  The  perforating  trochar  of  the 
aspirator  should  be  passed  directly  into  the  bladder  above  the  pubes. 
The  operation  is  a  simple  one,  and  with  a  little  care  is  perfectly  safe. 
The  chief  point  is  not  to  thrust  the  perforator  too  deeply,  and  gently  to 
withdraw  it  before  the  whole  of  the  urine  has  escaped,  so  as  to  prevent 
the  emptied  bladder  from  collapsing  upon  and  being  wounded  by  its 
point  (see  pp.  552,  553). 

After  the  bladder  hns  been  punctured,  by  whichever  of  these  methods 
the  Surgeon  maj^  think  proper  to  adopt,  means  must  be  taken  to  restore 
the  calibre  of  the  urethra,  so  as  to  prevent  the  orifice  of  the  puncture 
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from  degenerating  into  a  permanent  fistulous  opening.  With  this  view 
the  cannula  should  be  left  in  the  bladder,  and  the  urine  allowed  to  dis- 
charge through  it  for  from  four  to  six  days.  At  the  expiration  of  this 
time,  should  no  urine  have  passed  by  the  ui'ethra,  the  stricture  in  the 
canal  will  l)e  found  to  be  relaxed,  and  a  small  instrument  may  usually 
without  much  difficulty  be  introduced  into  the  bladder,  where  it  should 
be  retained,  the  cannula  being  withdrawn.  The  cure  of  the  stricture  by 
dilatation  may  then  be  proceeded  with  in  the  usual  way. 

In  connection  with  this  subject,  it  may  be  stated  that  Puncture  of  the 
Bladder  may  be  required  for  the  following  conditions  : — 

1.  Impermeable  stricture  (through  rectum). 

2.  Complete  rupture  of  urethra  (through  rectum). 

3.  Enlarged  prostate  (above  pubes). 

Extravasation  of  Urine  is  one  of  the  most  dangerous  and  ftxtal  re- 
sults of  unrelieved  retention.  This  serious  accident  most  commonly 
occurs  in  consequence  of  that  portion  of  the  urethra  which  is  immedi- 
ately behind  the  stricture  becoming  over-distended,  so  that  it  may  be 
thinned  ;  and  a  fissure  then  forming  in  it,  a  few  drops  of  urine  escape 
into  the  surrounding  areolar  tissue.  Some  sloughing  immediately  en- 
sues, the  narrow  aperture  made  in  the  urethra  becomes  enlarged,  and 
the  urine  is  then  driven  with  the  whole  force  of  the  contraction  of  the 
over-distended  bladder  into  the  areolar  tissue  of  the  perinseum,  scrotum, 
and  groin. 

In  other  cases,  a  lacuna  in  the  urethra  inflames,  an  urinary  abscess 
forms,  and  the  urine  being  driven  into  this,  the  cyst  gives  way,  and  gene- 
ral extravasation  occurs. 

The  part  of  the  urethra  that  gives  way  is  almost  invariably  the  mem- 
branous portion  of  the  canal,  just  between  the  layers  of  the  triangular 
ligament,  where  it  is  weak,  being  least  supported  by  surrounding  struc- 
tures, and  usually  most  dilated  and  attenuated  by  tiie  pressure  to  which 
it  has  been  subjected.  The  extravasated  urine  afterwards  finds  its  way 
through  the  anterior  layer  of  the  triangular  ligament,  where  it  is  per- 
forated by  the  urethra,  and  so  beneath  the  deep  layer  of  the  superficial 
fascia  of  the  perinteum,  by  which  its  course  is  afterwards  directed.  The 
fascia  is  firmly  attached  across  the  perinpeum  to  the  free  border  of  the 
triangular  ligament  and,  along  each  side,  to  the  rami  of  the  ischium  and 
pubes,  as  far  upwards  as  tlie  pubic  s]iine,  fi-om  wiiich  point  its  attach- 
ments are  continued  outwards  along  Poupart's  ligament  to  the  crest  of 
the  ilium.  The  extravasated  urine,  therefore,  uniformly  takes  a  course 
forward  into  the  perinfBum  and  scrotum,  and  upwards  upon  the  external 
organs  of  generation,  the  groins,  and  the  anterior  abdominal  wall:  so 
that  it  ascends  contrary  to  its  gravity  rather  than  soaks  back  into  the 
more  dependent  parts  of  tlie  body,  as  it  would  do,  were  it  not  for  the 
particular  connection  of  the  fasciae  that  has  just  been  alluded  to.  I  have, 
liowever,  known  the  superficial  fascia  to  give  way,  and  the  urine,  then 
gravitating  l>ackwards,  to  give  rise  to  extensive  sloughing  in  the  ischio- 
rectal fossaj  and  about  the  nates,  denuding  tlie  rectum. 

Local  Effects  of  Extravasated  Urine. — Tlue  effects  of  urine  tliat 
has  become  acrid,  decomposed,  and  concentrated  \\y  long  retention,  are 
most  deleterious  upon  those  tissues  with  which  it  comes  into  contact. 
It  acts  as  an  irritant  poison  on  all  that  it  touches.  The  vitality  of  what- 
ever portion  of  areolar  tissue  it  infiltrates  is  immediately  destroyed  ;  the 
tissue  becoming  converted  into  a  kind  of  putrid  stringy  slough,  inter- 
mixed with  and  soddened  l)y  a  quantity  of  fetid  dark-colored  acrid  pus 
and  urine.     The  ravages  of  extravasated  urine  are  olten  extensive:  the 
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urethra  giving  way  suddenly  behind  tlie  stricture,  the  fluid  is  driven 
with  all  the  force  of  the  vital  and  physical  contrnctility  of  the  over- 
distended  bladder  into  the  perina^um,  and  thence  rapidlj'  finds  its  way 
through  the  scrotum  upwards.  In  otiier  cases,  again,  the  extravasation 
occurs  more  slowly;  a  few  diops  appear  first  of  all  to  escape  from  the 
urethra  through  a  small  rent  or  ulcer  in  it  ;  these  give  I'ise  to  inflamma- 
tion in  the  surrounding  structures,  by  which  the  progress  of  the  extrava- 
sation is  for  a  time  limited.  It  is  especially  upon  the  areolar  tissue  of  the 
scrotum  that  the  eflfects  of  the  extravasation  manifest  themselves  in  their 
full  intensity,  causing  great  distension  and  rapid  sloughing  of  it.  The 
skin  speedily  participates  in  this  action,  becoming  of  a  dusky-red  or 
purple  color,  and  then  falling  into  a  state  of  gangrene.  In  this  way  the 
testes  may  become  denuded,  and  the  cords  exposed.  It  is  remarkable, 
however,  if  the  patient  survive  these  destructive  effects  with  what  ra- 
pidity reparative  action  goes  on  in  this  region.  It  is  seldom  that  infil- 
tration extends  higher  than  the  groins,  or  the  anterior  portion  of  the 
abdominal  wall ;  but  it  may  reach  the  costal  cartilages  before  proving 
fatal. 

"When  the  extravasation  is  deep,  the  urethra  being  opened  between 
the  layers  of  the  triangular  ligament,  the  patient,  after  suffei'ing  from 
retention,  experiences  a  sensation  of  relief,  as  if  he  were  emptying  his 
bladder,  and  as  if  something  had  given  way  in  the  perinseum,  followed 
after  a  time  b}^  a  hot,  burning,  and  throbbing  pain.  There  may  be  but 
little  swelling  for  a  day  or  two,  but  then  a  doughy  red  diffused  intumes- 
cence takes  place  in  the  scrotum  and  rapidly  extends  forwards.  When 
the  rupture  is  altogether  anterior  to  the  dee^)  perineal  fascia,  then  rapid 
swelling  and  infiltration,  partly  urinous,  partly  inflammatory,  take  place 
in  the  scrotum  and  penis  ,  these  parts  become  enormously  distended, 
edematous,  crackling,  and  -emphysematous,  with  the  local  signs  that 
have  already  been  mentioned. 

The  Constitutional  Distiirbaiice  is  always  considerable;  at  first  it  is 
of  an  irritative  type,  but  is  speedily  followed  by  asthenic  and  typhoid 
sj'mptoms,  by  which  the  patient  is  at  last  carried  off. 

The  Treatment  consists  in  making  a  free  and  ready  outlet  for  the  urine 
as  early  as  possible.  This  should  be  done,  as  soon  as  the  extravasation 
is  known  to  have  occurred,  by  a  deep  incision  into  the  middle  of  the 
perinffium.  So  soon  as  any  pain  and  throbbing,  with  diffused  swelling, 
occur  in  the  perinseum,  with  redness  and  more  or  less  oedema  of  the 
scrotum,  the  patient  should  be  drawn  to  the  end  of  the  bed  and  placed 
in  the  position  for  lithotomy.  The  Surgecni  should  next  introduce  his 
left  index-finger  into  the  rectum,  so  that  the  gut  may  not  be  wounded, 
and  then  pushing  a  long  sharp-pointed  bistoury  deeply  in  the  raphe  of 
the  perinseum,  cut  upward  to  a  sufficient  extent  into  the  extravasation, 
and  in  the  direction  of  the  urethra.  A  catheter  should  then,  if  possible, 
be  introduced,  secured  in  the  bladder,  and  left  unplugged,  with  an  India- 
rubber  tube  attached  ;  in  this  way  no  further  effusion  can  occur,  an  out- 
let will  be  afforded  to  matters  already  effused,  and  the  greater  part  of 
the  urine  will  commonly  be  found  to  escape  after  a  time  b}^  the  aperture 
thus  made.  Should  the  case  not  be  seen  until  extravasation  has  spread 
widely,  a  free  incision  should  not  only  be  made  into  the  perinaeum,  ex- 
tending to  the  aperture  in  the  urethra,  but  also  into  Ihe  scrotum  on  each 
side  of  the  septum,  into  the  penis,  and  wherever  else  swelling  is  ob- 
served. The  sole  chance  of  safety  for  the  patient  lies  in  making  these 
free  incisions,  tiirough  which  the  parts  ma}',  to  a  certain  extent,  empty 
themselves.    However  extensive  the  infiltration  and  serious  the  mischief 
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may  be,  we  need  not  despair  of  tlie  patient  if  a  free  outlet  can  be  ob- 
tained for  the  acrid  and  putrescent  urine  and  effused  mutters;  and  in 
order  to  secure  this,  the  infiltration  must  be  followed  by  incisions  as 
high  as  it  extends.  The  parts  must,  at  the  same  time,  be  covered  with 
chlorinated  and  yeast  poultices  ;  and  the  constitutional  powers  of  the 
patient  must  be  supported  by  good  nourishment  and  a  sufficient  sui)ply 
of  stimulants. 

If  the  patient  survive  the  immediate  impression  upon  the  system  pro- 
duced by  the  gangrene  and  the  urinary  infiltration,  he  must  be  prepared 
to  go  through  a  severe  trial  to  his  constitutional  powers,  in  the  separation 
of  the  sloughs,  the  profuse  discharge,  and  other  sources  of  irritation 
that  are  set  np.  During  this  period  he  will  require  abundant  support ; 
the  brandy-and-egg  mixture,  ammonia  and  bark,  with  any  nourishment 
that  he  can  take;  and  much  attention  should  be  paid  to  the  removal  of 
sloughs,  to  giving  a  ready  outlet  to  the  discharges,  and  to  keeping  the 
patient  as  clean  and  as  free  from  all  local  irritation  as  possible. 

Urinary  Abscess  may  be  considered  in  many  cases  as  a  limited 
effusion  of  urine  mixed  with  pus,  and  circumscribed  by  plastic  matter 
that  is  deposited  in  the  tissues  with  which  the  urine  comes  into  contact. 
It  is  generally  occasioned  by  the  irritation  of  the  passage  of  instruments, 
but  ma}^  arise  simply  as  the  effect  of  stricture,  or  from  inflammation  of 
some  of  the  urethral  follicles.  From  some  cause  of  this  kind  a  small 
abrasion  or  aperture  forms  in  the  urethra,  a  drop  or  two  of  urine  escapes 
into  the  subcutaneous  areolar  tissue,  and  this  becomes  bounded  or  cir- 
cumscribed by  plastic  deposit  around  it,  so  that  extravasation  does  not 
occur.  Such  an  abscess  as  this  may  form  at  any  part  of  the  urethra; 
but  it  is  most  frequently  met  with  in  the  perinaeum,  appearing  to  take 
its  origin  from  the  bulb  or  membranous  part.  It  is  rarely  dangerous, 
but  is  chiefly  of  consequence  b}^  being  commonly  followed  by  urinary 
fistula.  The  extent  and  the  amount  of  mischief  done  by  an  urinary  ab- 
scess will  greatly  depend  on  tiie  side  of  the  urethra  on  which  it  is  situ- 
ated. When,  as  usuallj^  liappens,  it  forms  at  the  lower  surface  of  the 
canal,  it  readily  comes  forward  without  much  or  extensive  burrowinp-. 
But  wlien  situated  on  the  upper  wall  of  the  nretlira  (which,  however,  is 
very  rare),  or  at  the  upper  pai't  of  the  side  of  the  canal,  it  may  burrow 
widely  before  it  points  or  is  discharged  externally,  occasioning  great 
induration,  infiltration,  and  mischief  in  neiglii>oring  parts. 

Symptoms. — An  urinary  abscess  is  indicated  \>y  the  formation  of  a 
small,  somewhat  circumscribed,  hard,  and  painful  tumor,  situated  in  the 
neighborhood  of  the  urethra.  It  is  usually  unattended  by  constitutional 
disturbance;  unless  it  attain  any  consideral)le  bulk,  when  some  pja-exia 
may  ensue.  It  is  principally  in  the  perinaeum  that  it  attains  any  degree 
of  magnitude,  then  constituting  a  perineal  abscess,  characterised  \)y  a 
deeply  seated,  hard,  tense  tumor,  brawny  and  witliout  fluctuation;  at- 
tended b^r  considerable  weight  and  throbbing  in  this  region.  It  does 
not  readily  point,  owing  to  the  manner  in  which  it  is  bound  down  by 
tlie  superficial  fascia. 

Treatment. — Early  incision  is  required.  When  the  abscess  occurs  in 
the  scrotum  or  anterior  to  it  the  Surgeon  should  wait  for  fluctuation  ; 
but  when  it  is  seated  in  the  perinseum,  lie  need  not  do  so,  but  should  at 
once  make  a  free  incision  through  the  mesial  line  into  the  hard  brawny 
mass,  in  order  to  prevent  the  certainty  of  extravasation  of  urine.  After 
the  opening  has  been  made,  fomentations  and  poultices  should  be  used. 
Urinary  Fistulae  commonly  form  in  the  perinseum  and  scrotum,  as 
the  result  of  abscess  in  these  regions  communicating  witli  the  urethra; 
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occasionally,  liowcA'er,  they  are  met  with  in  other  situations,  as  in  the 
groin,  the  anterior  abdominal  wall,  or  tiie  inside  of  the  thigh.  The}' 
usually  communicate  with  the  bulb  or  with  the  membranous  portion  of 
the  urethra,  but  occasionally  occur  anterior  to  this.  Jn  number  they 
vary  considerably  ;  when  occurring  in  the  scrotal  and  penile  portions 
of  the  urethra,  they  are  usually  single ;  but  when  in  the  perineal,  they 
are  often  rather  numei'ous;  several  apertures  being  occasionally  met 
with  about  the  perinseum,  scrotum,  and  nates.  In  one  case  Civiale  found 
as  many  as  fifty-two.  Their  size  also  differs  considerably  ;  some  only 
admitting  the  finest  probe,  whilst  others  are  large  cloacae.  In  a  case 
under  my  care,  the  patient  had  a  tunnel  of  this  kind  in  the  groin  that 
would  readily  admit  three  fingers.  The}-  are  usually  tortuous,  elongated, 
and  narrow;  sometimes  constricted  externall}'  and  more  widely  dilated 
behind.  The  surrounding  parts  are  greatly  condensed  ;  the  whole  of 
the  scrotum  and  penis  is  enormously  enlarged,  indurated,  and  almost 
cartilaginous  in  structure.  The  urine  may  escape  almost  entirely  through 
the  fistulse,  scarcely  any  being  discharged  through  tlie  urethral  orifice; 
or  there  may  be  but  a  slight  exudaiion  from  the  fistulous  openings. 

The  Ti'eatment  of  iwinary  fistula  varies  according  as  it  is  complicated 
with  stricture,  and  as  it  is  situated  in  the  anterior  or  the  posterior  part 
of  the  canal. 

If  there  be  a  stricture,  this,  as  the  cause  of  the  fistula,  will  require 
removal  either  by  dilatation  or  by  the  perineal  section,  if  the  stricture 
be  not  very  tight  and  hard,  dilatation  commonly  succeeds  ;  the  instru- 
ment being  introduced  every  second  or  third  day,  until  the  urethra  is 
dilated  to  its  normal  size,  when  the  fistulous  tracks  will  in  many  cases 
close.  In  some  instances,  however,  the  frequent  introduction  and  with- 
drawal of  the  catheter  is  a  source  of  irritation,  and  then  it  had  better 
be  leit  in.  When  this  practice  is  adopted,  a  moderate-sized  elastic 
catheter  should  be  used.  If  this  be  too  small,  the  urine  will  flow  between 
it  and  the  sides  of  the  urethra,  and  thus  escape  through  the  fistulse ;  if 
too  large,  it  stretches  the  urethral  orifice  of  the  fistula  injuriously. 

If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  per- 
form urethrotomy  at  once,  as  much  time  and  pain  are  thus  saved.  In 
the  majorit}^  of  instances,  internal  urethrotomy  with  Civiale's  instrument 
a])pears  to  me  to  be  the  safest  and  simplest  procedure,  and  I  have  very 
advantageously  practised  it  in  such  cases.  But  if  the  fistulse  be  very 
numerous,  so  as  to  riddle  the  perinseum  and  scrotum  in  all  directions, 
perhaps  the  better  plan  is  to  perform  the  perineal  section.  In  this  way 
we  not  only  divide  the  stricture,  and  thus  at  once  remove  all  obstruction, 
but  give  a  free  exit  to  the  urine,  which,  instead  of  escaping  by  tortuous 
and  sinuous  passages,  finds  its  way  out  readily  through  the  new  aper- 
ture that  has  been  made,  which  will  eventually  granulate  and  heal  by 
the  second  intention. 

The  fistulee,  especially  if  small  and  recent,  will  sometimes  heal  kindly 
enough  after  the  removal  of  the  obstruction  ;  but  if  extensive,  old,  and 
cartilaginous,  thc}^  are  of  course  little  disposed  to  take  on  reparative 
action ;  and  although  the  cause  that  in  the  first  instance  gave  rise  to 
them  ma}^  be  removed,  yet  thej'  constitute  an  independent  affection  which 
requires  special  treatment. 

The  special  treatment  for  urinary  fistula  must  vary  according  to  the 
size  of  the  canal,  but  more  particularly  with  regard  to  the  part  of  the 
urethra  with  which  it  communicates  ;  whether  it  be  a  Perineal^  a  Scrotal, 
or  a  Penile  fistula.     But  in  all  cases,  and  wherever  it  be  situated,  there 
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is  one  most  important  point  to  be  attended  to,  viz.,  never  to  let  the  fistula 
be  disturbed  or  irritated  b}--  the  passage  of  urine  OA^er  or  throiigli  it,  or 
it  will  never  heal.  Hence  the  urine  must  always  be  drawn  off"  with  the 
catheter,  which  the  patient  should  be  taught  to  pass  for  himself. 

If  the  fistula  be  Perineal^  and  of  small  size,  a  probe  coated  with  melted 
nitrate  of  silver,  or  a  wire  made  red-hot  in  the  ordinary  way,  or  by  the 
galvanic  current,  and  passed  down  it  occasionally,  may  cause  its  con- 
traction. If  it  be  large,  a  gum-catheter  should  be  kept  in  the  bladder, 
and  the  edges  of  the  fistula  freely  rubbed  with  the  nitrate  of  silver,  or 
deeply  pared  and  brought  together  by  quilled  sutures.  If  the  fistulae 
be  large  and  very  numerous,  it  will  be  better  to  pass  a  grooved  director 
down  the  principal  ones,  and  slit  them  up  so  as  to  throw  the  several 
sinuses  into  the  larger  one. 

When  the  fistula  is  Scrolal^  it  often  requires  to  be  laid  open,  and  to 
be  made  to  granulate  from  the  bottom,  when  it  may  be  found  to  com- 
municate with  large  sloughy  and  ill-conditioned  cavities  in  this  situation. 

When  Penile^  the  fistula  is  usually  much  more  troublesome  to  heal ; 
its  edges  are  thin,  and  the  track  is  short  and  shallow. 

Urethroplasty  may  in  such  cases  be  advantageously  practised. 
Operations  of  this  kind  require  for  their  success  very  careful  manage- 
ment and  minute  attention  to  detail;  they  very  commonly  fail  in  conse- 
quence of  a  small  quantity  of  urine  or  of  mucus  escaping  through  the 
wound,  and  thus  interfering  with  union  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the  ope- 
ration, the  patient  should  be  taught  to  pass  a  catheter,  and  thus  to  draw 
off  his  own  urine  after  the  operation  as  often  as  necessary ;  or  an  assist- 
ant must  do  this  every  third  or  fourth  hour.  Should  this,  however,  not 
be  practicable,  a  full-sized  gum-catheter  should  be  passed  into  the  blad- 
der and  properly  secured  there.  It  should  be  left  without  a  plug,  so 
that  no  distension  of  the  bladder  and  consequent  likelihood  of  escape  of 
urine  between  the  urethra  and  the  instrument  may  take  place.  In  order 
to  prevent  urinous  eff"usion  over  the  integuments  of  the  penis  and  scro- 
tum, a  vulcanised  India-rubber  tube  should  be  attached  to  the  end  of  the 
catheter,  by  which  means  the  flow  of  the  urine  is  directed  away  from  the 
patient. 

Urethroplastic  operations  may  be  varied  according  to  the  seat  and  ex- 
tent of  the  fistulous  opening. 

If  the  fistula  be  in  the  perinseum,  the  parts  around  being  thickened 
and  indurated,  its  closure  may  often  be  attained  by  freely  and  deeply 
paring  the  edges,  and  then  bringing  them  together  with  the  quilled  suture, 
or  by  Sims's  button. 

When  the  fistula  is  scrotal,  the  edges  should  be  freely  pared,  and  the 
parts  around  widely  dissected  up  so  as  to  form  large  and  thick  flaps  of 
cellulo-cutaneous  tissue,  which  may  be  brought  and  held  together  by 
metallic  sutures  or  shotted  clamps.  In  this  waj'^,  if  union  be  not  ob- 
tained throughout  the  whole  length  of  the  fistula,  it  may  be  to  a  partial 
extent;  and,  after  a  time,  a  second  or  a  third  operation  will  complete 
the  cure. 

When  the  fistula  is  penile,  the  difficulties  in  effecting  closure  become 
immensely  increased.  This  is  owing  to  the  thinness  of  the  integumental 
structures  and  the  absence  of  subcutaneous  areolar  tissue  in  this  region, 
so  that  there  is  not  sufficient  thickness  of  the  parts  for  ready  plastic 
union.     In  these  cases,  the  Surgeon  has  a  choice  of  four  operations. 

1.  Ndlaton  has  recommended  the  following  procedure.  The  edges  of 
the  fistula  having  been  pared,  the  skin  around,  to  the  extent  of  about  an 
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inch,  should  be  dissected  up 
subcutaneously  througli  an 
opening  made  below  the  fis- 
tula, the  edges  of  which  must 
then  be  brought  together  by 
a  few  points  of  suture.  The 
displacement  of  the  skin 
covers  in  the  aperture  in  the 
urethra  and  causes  granula- 
tions to  spring  up,  by  wiiich 
the  fistula  is  closed  (Fig. 
815). 

2.  The  edges  of  the  fistula 
_  having  been  pared  and  the 
//J                 skin  separated  widely,  late- 

'  ral  incisions  may  be  made 

so  as  to  take  off  all  tension, 
and  a  slip  of  India-rubber 
may  then  be  passed  under- 
neath the  flaps  of  skin,  in  order  to  prevent  contact  of 
the  urine  from  disturbing  the  adhesions  (Fig.  816). 

3.  Ricord,  recognising  the  fact  that  the  occasional 
intrusion  of  a  drop  of  urine  between  the  freshened 

edo^es  of  the  integuments  brousfht  tosrether  to  close  the  fistula  has  been 
the  most  common  cause  of  disunion,  has  recommended  that,  in  those 
cases  in  which  a  perineal  or  a  scrotal  fistula  happens  to  co-exist  with  a 
penile  one,  a  catheter  should  be  passed  through  the  former  into  the  blad- 
der, and  left  there  during  the  whole  of  the  operative  procedures  that  are 
adopted  for  the  closure  of  the  penile  fistula.  Should  no  fistula  exist  in 
the  perinseum,  he  has  proposed,  though  I  believe  the  operation  has 
never  j'et  been  practised,  to  puncture  the  bladder — which  would  most 
conveniently  and  safely  be  done  through  the  rectum — and  to  keep  it 
emptied  in  this  way  until  the  penile  fistula  has  been  closed  by  one  of  the 
preceding  operations,  and  then  to  allow  the  lower  aperture  to  close  spon- 
taneously; or,  if  it  were  situated  in  the  perin.ieum,  to  adopt  surgical 
means  for  its  occlusion. 


■pig.  816.— TJrethroplasty.     Nela- 
ton's  operation  :  Second  Method. 


Fig. 
plasty 
ration 


81.0.  —  TJrethro- 
JVelaton's  Ope- 
First  Method. 


Fig.  817.— Urethroplasty.     Clark's 
Operation:  First  Stage. 


Fi2 


818.— Urethroplasty.— Clark's 
Operation:  Second  Stage. 


4.  Le  Gros  Clark  has  recommended  and  successfully  practised  the 
following  operation.     Having  pared  the  edges  of  the  fistula,  he  makes  a 
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transverse  cut  through  the  inteouraents  of  the  penis,  about  an  incli  in 
length,  above  and  below  it.  He  then  dissects  up  the  flaps  of  skin  so 
bounded,  and  brings  them  together  by  means  of  clamps  or  the  quilled 
suture.  By  this  operation  a  wide  raw  surface  from  each  side  is  brougiit 
into  contact,  instead  of  a  mere  raw  edge  of  cut  integument,  and  there  is 
consequently  a  greater  chance  of  successful  union  i-esulting  (Figs.  817, 
818). 

Death  after   Operations   on  the   Urinary  Organs As  has 

alreadj^  been  stated  in  the  preceding  chapters,  that  condition  which 
more  than  any  other  influences  the  result  of  operation  on  the  urinary 
organs  is  the  state  of  the  kidneys.  If  these  be  sound,  recovery,  even 
after  the  most  severe  operations,  is  the  rule.  Hence  in  a  great  measure, 
doubtless,  the  low  rate  of  mortality  after  lithotomy  in  children.  If  the 
kidne_ys  bo  diseased,  the  most  trivial  operation,  the  introduction  of  a 
lithotrite  or  the  passage  of  a  catheter,  may  lead  to  a  fatal  result.  When 
death  occurs  in  lithotrity  in  cases  of  unrelieved  stone,  chronic  prostate 
disease,  or  during  the  treatment  of  a  stricture,  it  most  fi-equently  is 
caused  b3^  suppurative  inflammation  of  the  kidneys. 

Stricture  of  the  Female  Urethra  is  rare.  When  it  occurs,  it  is 
seated  at  the  external  orifice,  which  will  be  found  to  be  narrowed  and 
sharp-edged.  There  is  often  some  thickening  of  the  corpus  spongiosum. 
The  disease  is  alwa3's,  I  believe,  the  result  of  gonorrhoea.  The  symp- 
toms are  the  ordinary  one  of  irritability  of  the  bladder,  frequent  desire 
to  micturate,  and  some  diflftculty  or  delaj^  in  doing  so. 

The  Treatment  consists  in  the  dilatation  of  the  orifice  by  means  of  a 
two-bladed  dilator  (Fig.  806). 

URINARY  VAGINAL    FISTULA. 

Preternatural  communications  between  the  urinar^^  passages  and  the 
vagina  commonly  arise  from  injurious  pressure  upon  and  consequent 
sloughing  of  the  anterior  wall  of  this  canal,  to  a  greater  or  less  extent, 
during  parturition.  They  may,  however,  occur  from  idiopathic  abscess, 
or  from  malignant  disease  involving  those  parts. 

Varieties. — Urinary  vaginal  fistulse  are  essentially  of  two  kinds, 
according  as  the  communication  is  established  between  the  urethra  or 
the  fundus  of  the  bladder  and  the  vagina.  Hence  they  may  be  divided 
into  U7^ethral  and  Vesical. 

Urethro- Vaginal  Fistulse  are,  so  far  as  my  observation  goes,  of 
most  common  occurrence;  and  this  is  readily  explained  by  the  fact  tliat 
the  urethra  passes  along  the  anterior  aspect  of  tlie  vagina  for  some  dis- 
tance before  it  terminates  in  the  bladder,  and  occupies  that  portion  of 
the  vaginal  wall  which  is  most  likelj'  to  be  compressed,  during  labor, 
under  the  arch  of  the  pubes.  These  fistulse  are  usually  of  small  size 
and  linear.  Vesico- vaginal  Fistulse  establish  a  communication  be- 
tween the  neck  or  fundus  of  the  bladder  and  the  vagina.  They  are  con- 
sequently situated  further  back  than  the  other,  and  are  usually  larger 
and  more  ragged. 

Results. — The  existence  of  a  urinary  fistula  in  the  vagina  is  always 
a  source  of  serious  discomfort  and  distress  to  the  patient.  The  drib- 
bling of  urine  through  the  preternatural  aperture  is  generally  contin- 
uous; although,  if  this  be  situated  far  back  behind  the  orifices  of  the 
ureters,  it  may  be  somewhat  intermittent,  a  flow  taking  place  as  the 
lower  portion  of  the  bladder  fills.  The  incontinence  of  urine  thus  pro- 
duced gives  rise  to  irritation  and  excoriation  about  the  external  parts, 
and  occasions  a  strong  ammoniacal  odor  to  hang  about  the  patient. 
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The  precise  seat  and  extent  of  the  fistulous  opening  are  best  ascer- 
tained by  placing  the  patient  on  her  knees  opposite  a  good  light,  and 
holding  aside  tiie  posterior  and  lateral  walls  of  the  vagina  with  bent 
spatulye;  when  the  anterior  aspect  of  that  canal  will  have  a  tendenc}'  to 
pi'otrude,  and  thus  to  expose  the  fistula,  at  the  same  time  that  the  intro- 
duction of  a  bent  probe,  or  of  a  female  catheter,  into  the  urethra,  will 
guide  the  Surgeon  to  the  artificial  opening  in  the  urinary  passage. 

Treatment. —  The  cure  of  a  vaginal  fistula  can  only  be  accomplished 
by  causing  a  coalescence  of  its  sides.  When  it  is  small,  about  a  line  or 
two  in  diameter,  and  more  especially  if  urethral,  tiiis  may  best  be 
effected  by  touching  the  edges  of  the  aperture  with  the  galvanic  cautery 
or  a  red-hot  wire,  and  repeating  this  application  once  a  fortnight  or 
three  weeks,  until  a  cure  is  eflTected  by  their  gradual  contraction.  This 
little  operation  is  most  conveniently  effected  by  placing  the  patient  in  a 
kneeling  posture,  and  then  holding  aside  the  posterior  and  lateral  vagi- 
nal walls  by  means  of  curved  copper  spatulge,  when  the  opening  will  be 
faii'ly  brought  into  view. 

When  the  fistula  is  larger,  and  especially  when  vesical,  its  cure  can 
only  be  accomplished  bv  paring  the  edges,  and  bringing  them  together 
with  sutures,  and  thus  attempting  to  procure  union  by  the  first  intention. 
In  effecting  tins,  however,  two  diflSculties  present  themselves — the  sutures 
either  cutting  their  way  out  too  soon,  or  the  trickling  of  urine  between 
the  freshly  i)ared  edges  interfering  with  adhesion.  In  order  to  over- 
come these  difficulties,  a  variety  of  ingenious  contrivances  have  been 
introduced  by  different  Surgeons;  amongst  which  may  be  specially' 
mentioned  the  clamps  of  Marion  Sims  and  Baker  Brown,  and  the  button- 
suture  of  Bozeman.  To  Sims  especially  is  due  the  great  merit  of  having 
substituted  silver  wires  for  silk  sutures  in  this  operation,  by  which  the 
probabilities  of  a  successful  result  have  been  very  greatly  increased. 

Before  the  operation,  the  bowels  should  have  been  freely  opened  by 
castor-oil  and  an  enema.  No  chloroform  should  be  given,  as  its  adminis- 
tration interferes  with  the  position  that  the  patient 
must  maintain  during  the  operation.  This  should 
be  on  the  knees  and  elbows,  on  a  narrow  table,  with 
the  buttocks  well  raised  and  the  head  low.  It  is  of 
great  moment  that  the  parts  should  be  freel}'-  ex- 
posed. This  is  best  done  by  means  of  the  "  duck- 
billed" speculum  (Fig.  819),  by  wliich  the  posterior 
wall  of  the  vagina  is  well  drawn  up  and  out  of  the 
way  of  the  operator,  and  light  is  reflected  on  the 
fistulous  opening.  The  edges  of  the  aperture  are 
now  to  be  freely  pared.  This  is  best  done  by  seizing 
them  with  a  hook-forceps  or  a  double  hook,  and  dis- 
secting off"  the  vaginal  mucous  membrane  to  the 
extent  of  about  a  quarter  of  an  inch  all  round,  by 
means  of  a  fine  small  scalpel  or  angularly''  set  knives 
(  Kigs.  820,  821)  and  scissors  properly  curved.  The 
dissection  should  be  carried  towards  the  fissure, 
Fig.  8i9.-Duck-wiied       ^^^^^  espccial  care  taken   that  the  angles  are  well 

Speculum.  i  i      i.  i 

cleared  of  mucous  membrane. 
After  the  edges  of  the  fistula  have  been  freely  pared,  and  all  bridles 
or  cicatricial  constrictions  divided,  sutures  of  silver  or  annealed  iron 
wire  (which  does  not  rust)  are  passed  across  the  lips  of  the  wound. 
These  wii-es  may  most  conveniently  be  passed  b^'  means  of  the  hollow 
needle  (Fig.  822) ;  or,  if  this  be  not  at  hand,  a  silk  thread  may  be  passed 
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by  a  njevus  or  cork-screw  needle,  a  full  half  inch  from  the  freshened 
edge  of  the  fistula,  and  brought  out  through  a  corresponding  point  on 
the  other  side  of  the  fistula,  without  having  transfixed  the  mucous  mem- 
brane of  the  bladder.   As  many  threads  as  necessary  liaving  been  passed 


Figs.  820  and  821. — Angularly  Curved  Knives. 

in  this  way,  a  piece  of  silver  wire  about  eighteen  inches  long  is  attached 
to  the  silk,  which  is  then  drawn  out,  leaving  the  wire  to  occupy  its  place, 
so  that  its  centre  corresponds  to  the  fissure,  and  both  ends  hang  out  of 
the  vagina.  Sims  then  passes  the  uppermost  free  ends  through  holes 
made  in  a  narrow  leaden  bar,  on  which  they  are  clamped,  by  having 
split  shot  fixed  upon  tliem  in  the  same  way  as  is  done  on  a  fishing  line. 
The  undamped  wires  are  now  drawn  down  until  the  bar  is  pulled  close 


Fig.  822.— Hollow  Suture  Xeedle. 

to  the  ufiper  suture  holes;  and  a  second  clamp  is  then  fixed  to  these 
ends  and  is  pushed  up  against  the  lower  suture  apertures.  In  this  way 
the  edges  of  the  fistula  are  brought  and  held  together  on  each  side  by  a 
clamp,  which  may  be  allowed  to  remain  in  from  seven  to  ten  days.  The 
clamps  may  then  be  removed  by  clipping  off  the  flattened  shots  from  tlie 
anterior  one,  which  is  thus  detached  from  its  bed.  The  posterior  one, 
with  the  wires  attached,  may  then  be  hooked  up,  pushed  backwards, 
and  lifted  out  of  the  vagina  with  forceps.  Instead  of  a  clamp,  Simpson 
used  a  splint  made  of  annealed  iron  wire,  wliich  surrounds  and  supports 
the  tissues  around  the  fistula.  In  many  cases,  however,  where  tiie  fistula 
is  of  but  moderate  size,  the  clamp  and  splint  may  be  dispensed  with, 
and  the  edges  of  the  opening  brought  together  with  the  suture  wires 
only. 

In  the  after-treatment,  especial  attention  is  required:  and  here  tlie 
great  point  is  to  prevent  the  contact  of  the  urine  with  the  edges  of  the 
fistula.  With  this  view  a  catheter  should  be  introduced,  and  worn  in 
the  bladder,  so  that  no  urine  may  collect  in  this  organ.  For  this  pur- 
pose, Sims  has  invented  a  very  ingenious 
catheter,  represented  in  the  annexed  cut 
(Fig.  823),  which  may  be  worn  with  more 
comfort,  and  with  less  chance  of  slipping, 
than  the  ordinary  instrument.     After  the  pj^  roq    s™„.  r  ^^,  ^^ 

•^  tig.bZS. — Sims  s  (jatneter. 

patient  has  been  put  to  bed,  and  the  ca- 
theter introduced,  a  full  opiate  should  be  given,  and  continued  through- 
out the  treaiment,  with  a  view  of  preventing  the  action  of  the  bowels, 
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a  point  on  which  Sims  lays  muclj  stress,  and  to  which  the  buccess 
of  his  operations  may  be  in  a  great  measure  attributed.  It  is  very 
seldom  that  they  require  to  be  opened  for  ten  or  fifteen  days,  provided 
tlie  patient  be  kept  on  a  rigid  diet.  During  this  treatment  the  catlieter 
may  be  removed  once  or  twice  a  day,  in  order  to  be  cleansed  and  to  be 
kej)t  free  from  phospliatic  or  mucous  accumulations;  and  free  ablutions 
of  the  external  genitals  by  sponge  or  syringe  and  warm  water  should 
be  practised  during  tiie  whole  of  tlie  treatment.  After  the  removal  of 
the  sutures,  Sims  advises  that  the  catlieter  should  be  continued,  and 
great  care  taken  that  the  patient  do  not  move  too  soon,  lest  the  weak 
cicatrix  be  strained. 

A  very  simple  and  successful  mode  of  closing  these  fistulse  has  been 
invented  by  I3ozeman,  by  what  he  terms  the  "  button-suture."  After 
paring  the  edges  of  the  fistula,  and  passing  silver  wires  across  in  the 
usual  way,  lie  draws  the  parts  together  by  passing  lioth  ends  of  the 
wire  through  an  aperture  in  a  steel  rod,  which  being  cari'ied  along  them 
closes  the  opening.     A  thin  leaden  plate, '^  the  button,"  properly  per- 


BozPman's  Apparatus  for  Button  Suture. 
Fig.  824. — Application  of  Plate.  Fig.  825. — Application  of  split  shot. 

forated  down  the  middle,  is  then  slipped  along  the  wires  so  as  to  cover 
the  fistula  (Pig.  824);  and  split  shot  having  been  pushed  along,  their 
free  extremities  are  pressed  tightly  against  the  button,  the  wires  are 
then  properly  nipped,  and  the  apparatus  left  on  for  about  ten  days  (Pig. 
825);  the  shot  are  then  cut  off,  the  leaden  plate  is  carefull}^  lifted  off, 
and  the  sutui'e  wires,  having  been  straightened  out,  are  withdrawn. 

Whatever  kind  of  suture  may  be  employed,  it  is  always  of  great  im- 
portance that  the  edges  of  the  fistula  be  brought  together  transversely 
to  the  long  axis  of  the  vagina.  Should  the  abnormal  aperture  be  close 
to,  or  even  implicate,  the  cervix  uteri,  this  part  may  be  drawn  down  and 
transfixed  with  the  sutures,  thus  adding  materially  to  the  support  of 
the  posterior  lip  of  the  fissure. 

TUMORS  IN  THE  URETHRA. 

Small  Polypoid  Tumors  are  not  unfrequently  met  with  inside  the 
urethral  orifice.  They  have  occasionally  a  gonorrhoeal  origin,  though 
they  commonly  arise  irrespectively  of  such  disease.  Thej^  are  always  very 
vascular,  and  are  most  frequently  met  with  in  or  around  tlie  female  ure- 
thra, where  they  are  of  a  bright  red  color,  have  a  florid  hue,  bleed  freely 
when  touched,  and  are  composed  of  a  spongy  kind  of  erectile  tissue  ; 
they  are  commonly  conoidal  or  oval,  encircling  the  urethral  orifice  on 
one  side,  or  even  forming  a  complete  zone  around  it.  They  grow  slowljr, 
and  seldom  attain  a  larger  size  than  that  of  a  raspberry.  They  are  not 
unfrequently  accompanied  by  a  vast  deal  of  sympathetic  irritation,  great 
pain  in  micturition,  attended  by  an  adraixtui'e  of  mucus  or  pus  in  the 
urine,  uneasiness  of  the  lower  part  of  the  abdomen,  and  often  aching  in 
the  loins. 
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Those  vascular  tumors  are  far  less  frequent  in  the  male  than  in  the 
female  urethra.  When  they  occur  in  men,  they  usually  constitute  a  small 
granular  florid  mass  inside  the  orifice  of  the  canal. 

When  seated  in  or  around  the  female  urethra,  these  tumors  not  unfre- 
quently  give  rise  to  very  great  and  continuous  irritation  ;  much  pain 
during  and  after  passing  urine,  radiating  through  the  whole  pelvic  re- 
gion, and,  in  fact,  many  of  the  symptoms  of  stone ;  so  that  patients 
laboring  under  this  atfection  are  often  sounded  on  the  supposition  of 
the  existence  of  calculus. 

Treatment. — Yascular  urethral  tumors  may  be  removed  in  four 
ways: — by  Excision,  Ligature,  Caustics,  or  the  Actual  Cautery. 

1.  Excision.  When  situated  within  the  male  urethra,  the  tumors 
should  be  snipped  off  by  a  fine  pair  of  curved  scissors.  When  situated 
in  or  around  the  female  urethra,  if  of  small  size  and  pedunculated,  they 
may  readil}^  enough  be  removed  by  the  scissors  or  dissected  away ;  the 
canal  of  the  urethra  being  encroached  on  as  little  as  possible.  This  ope-. 
I'ation  is,  however,  always  attended  or  followed  by  very  considerable 
and  continuous  arterial  haemorrhage,  which  has  even,  in  some  instances, 
been  fatal.  Hence,  when  the  tumor  is  large,  and  the  patient  weakly, 
excision  should  be  practised  with  much  caution.  If  it  be  done,  tlie 
haemorrhage  may  be  arrested  by  the  introduction  of  a  catheter  into  the 
urethra,  and  by  firm  pressure  on  the  bleeding  surface  by  means  of  a  pad 
of  lint,  supported  by  a  T-bandage. 

2.  Ligature  is  not  a  convenient  mode  of  removing  these  growths  ;  its 
application  is  difficult,  very  painful,  and  tedious. 

3.  GaunticSj  particularly  strong  nitric  acid  or  potassi  cum  calce,  may 
be  very  conveniently  employed  where  the  tumor  is  of  small  size  and 
very  vascular.  In  applying  them,  the  upper  wall  of  the  canal  must  be 
protected  by  a  broad  director  introduced  along  it. 

4.  The  Actual  or  Galvanic  Cautery  is  the  most  convenient  agent  for 
the  removal  of  vascular  tumors  from  i\\Q  female  urethra.  By  it  they  are 
at  once  destroyed  without  haemorrhage;  and  the  eschar  that  is  formed 
protects  the  subjacent  raw  surface  from  the  irritation  of  the  urine.  If 
they  be  situated  deeplj'  within  the  urethra,  and  of  small  size,  the  gal- 
vanic cautery  or  a  red-hot  wire  will  most  easily  reach  tliem  ;  but  if  they 
be  at  or  around  the  orifice,  I  employ  a  small  olive-shaped  cauteiy. 
During  its  application,  the  surrounding  parts  maybe  protected  from  the 
action  of  heat  by  a  wooden  spoon  having  a  hole  cut  in  tlie  middle 
through  which  the  application  is  made,  and  the  upper  wall  of  the  ure- 
thra by  a  director  or  silver  catheter,  which  should  be  retained  after  tlie 
operation. 


CHAPTER   LXXIII. 

DISEASES  OF  THE   PENIS  AND  SCROTUM. 

DISEASES  OP  THE  PENIS. 

Congenital  Malformations. — Adhesion  of  Penis  to  Scrotum. 

I  have  once,  and  once  only,  met  with  a  very  curious  malformation  of  the 
genital  organs,  the  penis  being  tied  dovvn  by  its  under  surface  to  the 
scrotum,  so  as  to  lie  in  a  deep  sulcus  between  the  testes.     In  this  case 
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the  raphe  of  the  scrotum  appeared  to  be  continued  in  a  narrow  rather 
firm  band  upwards  to  the  under  surface  of  the  penis,  so  that  this  organ 
was  alwa3's  bent  or  bowed  downwards.  The  patient,  a  man  of  30,  passed 
his  urine  downwards,  apparently  from  the  under  surface  of  the  scrotum; 
when  erection  took  place,  the  penis  curved  up  in  a  semicircular  form,  the 
convexity  upwards,  the  glans  penis  being  tightly  tied  down  to  the  scro- 
tum by  the  narrow  tense  band  continued  up  from  the  raphe.  In  fact, 
the  condition  of  this  organ  was  very  like  that  which  is  met  with  in  the 
tongue  when  "  tongue-tied."  This  malformation  was  remedied  by  cut- 
ting through  the  frienum  which  tied  the  penis  down,  and  thus  liberating 
the  organ. 

Hypospadias — It  occasionally  happens  that  there  is  an  arrest  of 
union  in  the  mesial  line  of  the  penis,  so  that  a  slit  or  fissure  is  left  com- 
municating witli  tlie  urethra.  This  gap  commonly  occurs  on  the  under 
surface  of  the  organ,  constituting  hypospadias,  and  is  confined  to  the 
glans  and  upper  part  of  the  penis;  though  it  occasionally  extends  back- 
wards to  the  root  of  the  organ,  and  may  then  be  associated  with  some 
of  those  kinds  of  malformation  that  are  erroneously  considered  as  ex- 
amples of  hermaphroditism.  These  conditions  are  mostly  incurable, 
though  plastic  proceedings  have  occasionally  been  devised  and  practised 
for  their  relief. 

Absence  of  Corpus  Spongiosum  and  Urethra In  some  cases 

the  urethra  terminates  at  the  anterior  part  of  the  scrotum.  There  is  a 
depression,  but  no  canal,  in  the  glans  penis  at  the  seat  of  the  meatus. 
Between  the  glans  and  the  point  at  which  tiie  ui'ethra  terminates,  and 
whence  the  urine  issues,  the  corpus  spongiosum  is  deficient,  and  is  re- 
placed by  a  dense  band  of  fibroid  tissue  somewhat  resembling  in  hard- 
ness and  tension  the  cicatrix  of  a  burn.  Hence  there  is  not  only  absence 
of  the  penile  portion  of  the  urethra,  but  an  absolute  want  of  develop- 
ment of  that  part  of  the  corpus  spongiosum  that  lies  between  the  glans 
and  scrotum.  When  erection  takes  place,  the  organ  assumes  a  crescentic 
shape,  with  the  convexity  upwards,  the  tense  and  hard  cord  that  has  just 
been  mentioned  stretching  across  its  arc  like  the  string  of  a  bow,  thus 
rendering  connection  impossible,  and  the  suflTerer  practically  impotent. 
In  such  cases  as  these  the  organ  may  be  greatly  improved  by  dissecting 
through  the  cord  in  front  of  the  urethral  orifice,  and  behind  the  glans, 
separating  the  skin  freely  on  each  side,  and  then  bringing  it  together  in 
the  mesial  line.  But  the  urethra  cannot  be  lengthened,  and  hence  both 
micturition  and  emission  take  place  immediately  in  front  of  the  scrotum. 

Epispadias The  upper  surface  of  the  penis  is  less  frequently  fis- 
sured ;  only,  I  believe,  in  cases  of  extroversion  of  the  bladder.  This 
condition,  termed  epispadias,  may  be  I'eraedied  to  some  extent  by  Wood's 
operation,  described  at  p.  805. 

Phimosis The  prepuce  is  not  unfrequently  the  seat  of  malformation 

or  disease.  The  condition  of  it  in  which  it  is  so  much  elongated  that  it 
extends  beyond  the  glans,  and  at  the  same  time  is  so  much  contracted 
that  it  prevents  the  proper  exposure  of  this  portion  of  the  organ,  is 
termed  phimosis.  This  ma}'  be  either  congenital,  or  acquired  as  the 
result  of  inflammation  or  disease. 

In  Congenital  Phimosis,  the  penis  is  usually  somewhat  atrophied, 
and  the  development  of  the  glans  is  prevented  by  the  pressure  of  the 
narrow  prepuce.  In  congenital  phimosis  the  skin  is  abundant  and  lax  ; 
but  the  mucous  lining  of  the  prepuce  is  short,  contracted,  and  unde- 
veloped.    It  is  in  this  situation,  and  not  in  the  skin,  that  the  congenital 
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defect  is  situated.  In  tlie  majority  of  cnses  tliis  condition  is  simply  a 
source  of  local  inconvenience;  but  it  may  become  a  cause  of  disease 
from  a  variety  of  causes.  Thus  in  children  the  reten- 
tion of  tlie  sebaceous  secretion — the  "smegma  preputii" 
— under  an  elongated  and  tight  foreskin,  becomes  a 
source  of  local  irritation  and  inflammation  from  un- 
cleanliness.  Tiie  irritation  thus  kept  up  leads  to  local 
excitement,  and  favors  the  development  of  the  hal)it  of 
early  masturbation  (Fig.  826).  In  some  cases  the  pre- 
putial orifice  is  so  tight  as  to  interfere  materially  witii 
the  discharge  of  the  urine,  which  passes  from  the  ure- 
tiira  into  a  kind  of  pouch  between  the  glans  and  pre- 
puce, distends  this  structure,  and  is  then  squeezed  in  a 
-  fine  jet  or  in  a  scattered  sprinkling  stream  through  the 
narrowed  preputial  orifice,  as  a  consequence  of  this  im- 
pediment:   and  irritability  of  the  bladder,  often  pre-       ^f,'    "■.7/41^^ 

'■  .  '  .         ,     *\  '  '  Congenital  Phimo- 

senting  symptoms  simulatmg  calculus,  may  be  set  up.  sis. 
Calculous  concretions  may  form  l)etween  the  glans  and 
the  prepuce  in  such  cases  as  these,  and  have  been  known  to  do  so  in 
enormous  quantities.  Whishaw,  of  Fyzabad,  removed  no  fewer  than 
426  calculi,  varying  in  size  from  a  pin's  head  to  a  small  bean,  from  this 
situation  in  the  person  of  a  native  of  India,  60  years  of  age,  who  came 
nnder  treatment  for  what  appeared  to  be  a  large  tumor  of  the  end  of  the 
penis,  the  true  nature  of  which  was  not  detected  until  in  removing  it  the 
knife  grated  against  the  contained  calculi.  Various  affections  of  the 
genito-urinary  organs  in  children,  such  as  incontinence,  intermittent  flow 
of  urine,  hsematuria,  priapism,  &c.,  have  been  shown  by  Bryant  to  be 
owing  to  congenital  phimosis.  Sayre  has  pointed  out  the  important 
fact  tJaat  reflex  paral3^sis  and  various  forms  of  spastic  contractions  chiefly 
of  the  lower  limbs  are  due  to  the  same  cause,  being  readily  curable  by 
circumcision.  In  addition  to  these  I  have  seen  general  spasmodic 
aflfections  in  children  resembling  chorea,  resulting  from  congenital  phi- 
mosis. At  more  advanced  periods  of  life  I  have  known  it  to  be  a  cause 
of  impotence,  or  rather  as  interfering  with  conception  in  the  wife,  by  the 
semen  after  emission  being  retained  under  the  tight  and  narrow  prepuce 
until  erection  had  completely  subsided.  Congenital  phimosis  especially 
becomes  a  source  of  inconvenience  in  after-life  if  anj'  gonorrhoeal  or 
venereal  disease  be  contracted,  as  it  renders  the  exposure  of  the  diseased 
part  difficult  or  impossible,  and  interferes  with  the  necessary  treatment. 
In  the  opinion  of  some  Surgeons,  cancer  of  the  penis,  if  not  directly 
occasioned,  is  at  all  events  predisposed  to,  by  congenital  phimosis. 

Acquired  Phimosis  usually  results  from  repeated  attacks  of  inflam- 
mation, or  of  specific  disease  in  the  part,  giving  rise  to  solid  oedema,  or 
to  false  hypertrophy  of  the  prepuce. 

In  elderly  men,  phimosis  will  sometimes  slowly  come  on  as  a  conse- 
quence of  the  irritation  set  up  by  craciis,  fissures,  or  superficial  ulcera- 
tions forming  round  the  preputial  orifice,  which  becomes  narrowed,  so 
as  to  prevent  the  glans  from  being  uncovered.  The  preputial  mucous 
membrane  becomes  thickened,  and  can  be  felt  like  a  bi'oad  band  under 
the  loose  and  possibly  slightly  oedematous  integument  of  the  prei)uce. 
This  condition  is  a  source  of  much  irritation  and  annoyance,  and  re- 
quires relief  by  dilatation  or  removal  b3'  circumcision. 

Treatment. — Every  child  who  has  a  congenital  phimosis  ought  to  be 
circumcised  ;  and  even  those  who,  without  having  phimosis,  have  an  ab- 
normally long  and  lax  prepuce,  would  be  improveil  greatly  in  cleanli- 
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iiess,  health,  and  morals  by  being  subjected  to  the  same  operation  ;  and 
it  would  be  well  if  the  custom  of  Eastern  nations,  whether  it  be  regarded 
as  a  religious  rite  or  only  a  time-honored  observance,  were  introduced 
amongst  us.  Phimosis,  when  not  congenital,  must  be  treated  in  accord- 
ance with  its  cause;  thus,  if  it  have  resulted  from  inflammation,  that 
must  be  subdued;  if  from  venereal  disease,  that  must  be  remedied,  when 
perhaps  the  contraction  and  elongation  will  gradually  subside.  If,  how- 
ever, the  phimosis,  though  acquired,  be  permanent,  it  should  be  sub- 
jected to  operation. 

Operations  for  Phimosis  maybe  conducted  on  three  plans;  the 
elongated  and  contracted  prepuce  may  be  dilated  or  slit  up,  or  circum- 
cision may  be  performed. 

1.  Dilatation  of  the  Phimosis  may  be  done  by  putting  the  patient 
under  chloroform,  introducing  a  pair  of  forceps,  and  opening  them 
widely,  tearing  through  the  narrow  preputial  orifice  and  tight  funnel- 
shaped  mucous  membrane;  or  this  may  be  slit  up  with  a  narrow  teno- 
tome on  each  side,  and  then  dilatation  practised.  This  i)rocedure  may 
be  usefully  adopted  if  the  prepuce  be  not  very  long  and  tight,  or  if  any 
objection  exist  to  circumcision  as  too  severe  an  operation. 

In  the  acquired  phimosis  of  old  men,  consequent  upon  contraction 
following  cracks  of  the  preputial  margin,  I  have  found  that  dilatation 
may  safely  and  speedily  be  efiected  by  the  introduction  of  a  two-bladed 
dilator,  such  as  is  used  for  the  female  urethra,  which,  being  gradually 
screwed  open,  causes  the  indurated  circle  to  jneld. 

2.  Slitting  up  of  the  PrepMce,  whether  upon  its  upper  or  under  surface, 
is,  I  think,  an  objectionable  procedure,  leaving  the  prepuce  of  its  ab- 
normal length,  and  more  or  less  fissured  and  knobbed.  In  all  cases  I 
])refer  circumcision  as  tlie  simplest  and  speediest  operation,  and  as 
leaving  the  most  satisfactory  result. 

3.  Circumcision  for  Congenital  Phimosis  in  Boys. — It  may 
be  gathered  from  what  has  already  been  stated  with  respect  to  the  evil 
efi'ects  resulting  from  congenital  phimosis,  that  circumcision  in  this  con- 
dition may  be  required  to  remove  an  elongated  and  possibly  adherent 
prepuce,  which  occasions  much  local  irritation,  or  which  is  tiie  exciting 
cause  of  reflex  and  distant  nervous  disturbance  of  a  paralj'tic  or  spastic 
character.  So  great  are  the  evils  resulting  not  only  from  congenital 
phimosis,  but  from  an  abnormally  long,  though  not  phimotic  prepuce, 
that  it  is  only  humane  and  right,  from  a  moral  point  of  view,  to  practise 
early  circumcision  in  all  such  cases.  This  operation  is  easily  and  safely 
performed  according  to  the  Hebrew  rite,  which  I  have  several  times  had 
an  opportunity  of  witnessing,  and  which  is  done  as  follows.  The  child 
being  held  on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin 
slightly  forwards,  and  then  grasps  it  just  in  front  of  the  glans  hy  draw- 
ing it  through  a  slit  in  a  silver  guard.  This  is  not  held  perpendicularly 
downwards,  but  is  inclined  from  above  slightly  forwards  and  downwards, 
so  as  to  avoid  cutting  the  frajnum  as  much  as  possible,  and  to  slice  off 
the  prepuce  in  an  oblique  or  quilled  manner.  This  is  done  by  one  stroke 
of  a  broad  round-ended  knife.  The  mucous  membrane  is  then  torn  open 
between  the  finger  and  thumb  along  the  dorsum  of  the  penis,  and  is 
turned  back  so  as  to  lie  brought  into  contact  with  the  cut  edge  of  the 
skin.  A  strip  of  ^vy  lint  is  then  twisted  round  the  organ  in  the  sulcus 
behind  the  glans,  so  as  to  keep  back  the  mucous  membrane,  and  also  to 
restrain  haemorrhage  by  its  pressure.  Union  is  perfect  in  a  few  days. 
This  operation,  which  is  practised  on  the  eighth  day  after  birth,  is  very 
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rarel^v  attended  by  any  ill  consequences.  I  have,  however,  seen  it  in  one 
case  follovvetl  by  fatal  erysipelas,  and  have  heard  of  another  instance  in 
which  death  occurred  Crora  hseinorrhage. 

Circumcision  in  the  Adult  for  Disease  of  the  Prepuce  may 
most  conveniently  be  performed  In  the  following  way.  The  Sui-geon 
restrains  hseniorrliage  dui'ing  the  oi)eration,  by  tying  a  tape  tiglitly 
round  the  root  of  the  penis,  or  by  compressing  the  organ  in  Clover's 
circumcision-tourniquet  (Figs.  82*7,  828j,  a  most  useful  instrument,  whicii 


Fig.  S27. — Clover's  Circumcision  Tourniquet 
(open). 


Fig.  S2S. — Clover's  Circumcision 
Tourniquet  (shut). 


can  be  slackened  or  tightened  at  any  time.  He  next  draws  the  elongated 
prepuce  slightl}^  forwards,  until  that  portion  of  it  which  corresjjonds  to 
the  back  of  the  glans  is  brought  just  in  front  of  that  structure.  He  then 
seizes  the  projecting  prepuce  immediately  in  front  of  the  glans  with  a 
pair  of  narrow-bladed  polypus  forceps,  which  he  gives  to  an  assistant, 
who  must  hold  them  tightly  ;  or  he  grasps  it  and  pro- 
tects the  glans  by  means  of  a  plate  (Fig.  829),  which 
I  have  had  constructed  for  this  purpose.  With  one 
sweejT  of  the  bistoury  he  cuts  off  all  that  portion  of  the 
integument  which  projects  beyond  the  forceps,  which 
are  then  taken  away  (Fig.  830).  Jt  will  now  be  found 
that  he  has  only  removed  a  circle  of  skin,  but  that  the 
mucous  membrane  lining  it  still  tightly  embraces  the 
glans;  this  he  slits  up,  by  introducing  the  point  of  a 
pair  of  scissors  at  the  preputial  orifice;  and  then, 
trimming  off  the  angles  of  the  flaps  of  mucous  mem- 
brane, and  if  necessary  snipping  across  the  fraennm,  he 
turns  back  the  mucous  membrane,  and  attaches  it  to 
the  edge  of  the  cutaneous  incision  by  five  points  of 
metallic  suture,  two  on  each  side  and  one  at  the  fraenum.  Before  intro- 
ducing these,  he  will  generally  find  it  necessary  to  ligature  a  small  artery;- 
on  each  side  of  the  penis,  and  one  or  two  in  the  fraenum.  Union  readily 
takes  place  1>3'^  simple  dressing;  and  a  very  narrow  line  of  cicatrix  is 
left,  by  which  the  patient  is  by  no  means  inconvenienced.  In  some 
cases  I  have  found  adhesions  between  the  prepuce  and  the  glans ;  these 
require  to  be  torn  or  dissected  through,  but  no  inconvenience  results 
from  this  slight  addition  to  the  operation. 

If  sloughing  of  the  prepuce  have  occurred,  allowing  the  glans  to  pro- 
trude, as  in  Fig.  831,  circumcision  must  be  practised. 

Tiie  chief  points  to  be  attended  to  in  the  performance  of  this  opera- 
tion, and  on  which  its  after  success  is  most  dependent,  are — 1,  That  too 
mncii  skin  be  not  removed  ;  2,  That  the  mucous  membrane  be  slit  up  to. 
the  base  of  the  glans ;  8,  That  as  little  as  possible  of  it  be  removed  ;  4, 


Fig. S29.— Instrument 
for  holding  the  Pre- 
puce in  Circumci- 
sion, 
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That  all  bleeding  vessels  be  tied  ;  5,  That  the  mucous  membrane  be  well 
turned  back,  so  as  to  cover  in  the  gap  left  by  the  retracted  skin ;  6,  That 
the  ligatures  be  left  long;  7,  Tiiat  as  few  sutures  as  possible  be  used. 


Fig.  830.— Circumcisiou  in  tlie  Adult. 


Fig.  8.31.— Sloughing  of  the 
Prepuce,  and  Protrusion 
of  the  Glaus. 


Paraphimosis — In  para^okimoiiiii  the  prepuce  has  been  forcibly 
drawn  back  beliind  the  glans,  which  becomes  strangled  by  the  pressure 
exercised  by  the  preputial  orifice,  so  tiiat  the  parts  cannot  l)e  replaced 
in  proper  relation  to  one  another.  This  accident  principally  occurs  in 
boys,  or  in  individuals  who  have  naturally  a  tight  prepuce,  and  who,  on 
uncovering  the  glans,  find  it  difficult  to  get  this  part  of  the  organ  back. 
Tins  difficulty  is  speedily  and  greatly  increased  by  the  swelling  from 
congestion  that  is  set  up  in  the  constricted  glans. 

Treatment. — This  is  sufficiently  simple.  The  Surgeon  should  first  try 
to  reduce  the  swollen  organ.     He  may  often  succeed  in  doing  this  by 

seizing  the  body  of  the  i)enis  between 
the  index  and  middle  fingers  of  each 
hand,  and  then  endeavoring  to  draw 
the  prepuce  forwards,  at  the  same 
time  that  he  compresses  the  glans  be- 
tween the  tw^o  thumbs  and  pushes  it 
back  (Fig.  832).  Should  reduction 
not  be  effected  in  this  vvay,  the  con- 
stricted and  strangulating  preputial 
orifice  must  be  divided.  In  doing 
this,  the  Surgeon  will  observe  that  the 
glans  is  separated  from  the  body  of 
tlie  penis  by  a  deep  and  narrow  sulcus, 
which  is  especially  evident  on  the  up- 
per part  of  the  organ.  This  sulcus, 
which  is  overlapped  on  one  side  by 
the  glans  and  on  the  other  by  a  fold 
of  integument,  corresponds  to  the  inner  margin  of  the  preputial  orifice; 
and  it  is  Ity  the  division  of  this,  in  which  the  stricture  is  situated,  that 


832. — Reduction  of  Paraphimosis. 
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iinmerliate  relief  will  be  given.  This  operation  may  readily  be  done  by 
drawing  the  ghans  forwards,  then  passing  the  point  of  a  narrow-bladed 
scalpel  into  the  sulcus  on  the  dorsum  of  the 
penis,  and  making  a  perpendicular  incision  about 
one-third  of  an  inch  in  length  through  the  in- 
teguments at  the  bottom  of  the  groove  directly 
across  it  (Fig.  833).  In  consequence  of  tlie 
great  stretching  of  the  parts,  the  incision  will 
immediately  gape  widely;  so  that,  instead  of 
being  longitudinal,  it  will  appear  to  be  trans- 
verse ;  and  tlien  reduction  of  the  glans  may 
readily  be  effected. 

Balanitis. — Inflammation  ofthe  prepuce  com-  ^ig.  sss.— incision  in  opera- 
monly  occurs  as  tlie  result  of  lc)cal  irritation  tion  foi- Paraphimosis. 

from   want  of  cleanliness,  not  unfiequently  set 

up  liy  a  gonorrhoea.  When  confined  to  the  prepuce,  and  constituting 
balanitis,  that  structure  is  mucli  swollen,  infiltrated,  and  reddened,  and, 
wliile  tlie  inflammation  lasts,  continues  in  a  state  of  phimosis.  When 
the  mucous  membrane  of  the  glans  is  affected  as  well,  constituting  Poii- 
Ihitis,  there  is  a  good  deal  of  irritation  and  smarting,  together  with 
muco  purulent  discharge. 

Treatment The  disease  requires  to  be  treated  on  ordinary  antiphlo- 
gistic principles.  The  continued  application  of  lead  lotion,  with  the 
internal  administration  of  salines,  will  generall}^  remove  it;  but  in  many 
instances  tlie  most  effectual  plan  will  be  found  to  consist  in  rapidly 
sweeping  the  inflamed  surfaces  with  a  stick  of  nitrate  of  silver  passed 
down  between  them  on  one  side  ofthe  frtEuum,  and  carried  round  to  the 
opposite  side. 

Herpes  ofthe  Glans  and  Prepuce  is  characterised  by  the  forma- 
tion of  small  vesicles  or  excoriated  points  upon  the  mucous  membrane 
of  this  region,  attended  l)y  much  smarting  and  itching,  and  chiefly 
occurring  in  persons  of  a  gouty  habit  of  bodj-,  with  an  irritable  mucous 
membrane. 

Treatment. — This  slight  affection  is  often  very  rebellious  to  treatment. 
In  many  instances,  local  means  alone  will  not  suffice;  for,  though  relief 
may  be  obtained  by  powdering  the  part  with  the  oxide  of  zinc,  or  by 
using  sliglity  astringent  and  cooling  lotions,  j-et  no  permanent  benefit 
will  be  derived  unless  constitutional  irritation  be  removed  l)y  treatment 
of  a  cooling  or  alterative  character,  modified  according  to  the  circum- 
stances of  the  case. 

Hypertrophy  of  the  Prepuce  not  unfrequently  occurs  as  the  re- 
sult of  chronic  irritation  or  disease  ;  it  is  usuall}^  of  limited  extent,  and 
requires  no  special  interference  on  the  part  ofthe  Surgeon  ;  but  in  some 
instances  it  may  become  so  extensive  as  to  require  operative  interference. 
The  disease  then  usually  consists  of  a  solid  oedema  ofthe  areolar  tissue 
ofthe  prepuce  and  ofthe  subintegumental  structures  ofthe  bod}^  ofthe 
penis,  the  organ  being  veiy  greatly  enlarged  and  becoming  club-shaped. 
In  these  cases  circumcision  ofthe  hypertrophied  prepuce,  with  the  exci- 
sion of  a  V-shaped  piece  from  the  dorsum  of  the  penis,  will  usually  be 
found  to  leave  a  good  and  satisfactory  result.  But  a  greater  magnitude 
than  this  may  be  attained.  Thus  Vidal  has  related  and  figured  a  case 
that  had  attained  such  an  enormous  size,  that  the  organ  reached  to  be- 
low the  knees,  and  was  as  large  as  a  thigh.  This  monstrous  growth  was 
successfullv  excised. 


,894 


DISEASES    OF    THE    PENIS    AND    SCROTUM. 


Fig.  834. — Warts  on  the  Glans 
and  inner  side  of  Prepuce, 
which  is  slit  up. 


Warts  on  the  penis  have  already  been  de- 
scribed. They  may  attain  a  very  large  size,  as 
in  Fig.  834,  and  are  best  treated  by  being  snip- 
ped otf  with  curved  scissors. 

Horny  Exeresenees  have  been  observed 
to  spring  from  the  glans  penis.  The  most  re- 
markable case  of  this  kind  on  record  is  one  by 
Jewett  of  Connecticut.  It  vvas  that  of  a  young 
man,  in  wiiom,  after  operation  for  congenital 
phimosis  and  the  removal  of  warts,  a  horn  grew 
from  the  left  side  of  the  glans  penis,  and  at- 
tained a  size  of  three  and  a  half  inches  in  length 
by  tliree-fourths  of  an  inch  in  diameter  at  the 
base.  It  could  be  handled  and  cut  without 
pain,  and  the  patient  "  was  accustomed  to 
amuse  the  inmates  of  the  ward  by  lighting  the 
end  of  the  horn  and  allowing  it  to  burn."  Jt 
was  excised  and  did  not  return. 
Persistent  Priapism,  lasting  for  many  days,  is  occasionally^  met 
with,  as  tlie  result  in  most  cases  of  excessive  venery.  The  erection  of 
the  penis  is  not  accompanied  by  any  sexual  desire,  but  is  attended  with 
great  pain,  a  sense  of  weight  about  the  perinoeum,  much  anxiety,  and 
constitutional  disturbance.  The  organ  is  singularly  hard  and  unyield- 
ing. The  pathology  of  this  condition  is  obscure.  By  some  it  has  been 
considered  as  the  result  of  extravasation  of  blood  into  the  corpora 
cavernosa;  by  others,  as  dependent  on  sympathetic  or  reflex  nervous 
irritation.  The  effect  of  ti'eatment  would  lead  to  tlie  inference  tiiat  the 
latter  view  was  correct.  Ilie  incisions  into  the  cor|)ora  cavernosa  to 
let  out  the  blood  supposed  to  be  extravasated  have  been  productive  of 
no  great  result,  whilst  the  erection  has  rapidly  subsided  under  full  doses 
of  tlie  bromide  of  potassium. 

Gangrene  of  the  Penis Sloughing  of  the  integuments  of  the 

penis,  to  a  greater  or  less  extent,  not  unfrequentl,y  occurs  in  persons 
of  broken  constitution  as  the  result  of  inflammatory  phimosis,  simple  or 
gonorrheal  (Fig.  831)  ;  or  in  consequence  of  the  invasion  of  syphilitic 
phagedsena,  and  indeed  the  glans  and  body  of  the  organ  may  often  be 
extensively  destroyed  by  the  latter  cause.  These  various  forms  of  the 
disease  liave  been  described  in  different  parts  of  this  work. 

The  true  idiopathic  gangrene  of  the  penis  is,  however,  a  very  rare 
disease ;  and  Demarqiiay,  who  has  especially  directed  attention  to  it, 
finds  but  few  instances  of  it  in  the  records  of  surgery.  It  has  chiefly 
been  met  with  in  people  of  advanced  age  or  of  broken  constitution,  wlio, 
whilst  suffering  from  some  local  disease  of  the  organ,  have  been  affected 
by  acute  febrile  disease,  such  as  typhoid  or  small-pox,  or  have  become 
the  subjects  of  pyaimia.  In  some  cases  it  is  prol3al)ly  embolic.  The 
disease,  when  atiecting  the  body  of  the  penis,  is  often  fatal — possibly  by 
haemorrhage  on  the  separation  of  the  slough.  When  the  glans  only  is 
attacked,  the  prospect  is  better.  But  in  eitiier  case — especially  in  the 
former — mutilation  of  the  organ  to  a  serious  extent  vvill  result. 

The  Treatment  of  gangiene  of  the  penis  presents  nothing  special,  with 
the  exception  of  restrainini>;  haemorrhage  by  means  of  the  actual  cautery, 
and  preventing  or  repairing  loss  of  substance  in  the  urethral  wall,  if  it 
have  been  invaded  by  the  disoase  and  involved  in  tiie  destruction  resulting. 

Fibroid  Tumor  of  the  Penis The  penis  may  be  the  seat  of 

fibioid  and  other  tumors.     The  accompanying  drawing  (Fig.  835)  is  an 
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Fig.  835.— Fibroid  Tumor 
of  the  Penis,  success- 
I'lilly  removed. 


illustration  of  one  which  I  removerl  some  years  ago 
from  the  under  surface  of  the  organ. 

Cancer  of  the  Penis  is  of  two  distinct  kinds, 
occurring  as  Scirrhus  or  as  Epithelioma,  When 
cancer  assumes  the  Scirrhous  form,  it  usually  springs 
from  the  sulcus  behind  the  glans,  and  may  thence 
invade  the  neighboring  portion  of  the  organ.  It 
ma3^  assume  the  primar}^  form  either  of  a  tubercle 
or  of  infiltrated  cancer  of  the  glans.  It  has  been 
supposed,  and  with  some  show  of  reason,  that  con- 
genital phimosis  predisposes  to  the  affection ;  pro- 
bably by  confining  the  secretions,  and  thus  keeping 
up  irritation  of  the  part.  Hey  found  that,  of  12 
patients  with  this  disease  who  came  under  his  ob- 
servation, 9  had  congenital  ijhimosis;  and  Travers 
states  that  Jews,  who  are  circumcised,  are  seldom 
subject  to  this  affection.  But  as  they  are  a  limited 
community  in  this  country,  and  as  the  disease  is 
rare,  we  cannot  draw  any  conclusive  inference  from 
this  observation.  It  is,  however,  very  probable  that  the  epitiielial  form 
of  the  disease  may  arise  from  local  irritation  resulting  from  congenital 
phimosis.  The  scirrhous  form  of  the  affection,  however,  can  occur  in 
individuals  who  have  not  suffered  from  phimosis;  of  this  I  have  seen 
several  instances  at  the  University  College  Hospital. 

Epithelioma,  commencing  as  a  tubercle  in  the  prepuce,  may,  after  a 
time,  give  rise  to  a  large  irregular  and  sprouting  mass,  having  a  granu- 
lar fungous  appearance,  bleeding  with  much  fetid  discharge,  growing 
rapidly,  enveloping  and  at  last  implicating  the 
glans  (Fig.  836).  In  other  cases  it  commences  as 
a  hard  scirrhous  mass  of  a  pale  reddish-white 
color,  situated  on  tlie  glans,  or  between  the  prepuce 
and  the  glans.  This  increases  in  size,  at  last 
cracks,  and  allows  a  serous  fetid  discharge  to 
exude.  Ulceration  then  rapidly  takes  place.  Some- 
times the  disease  appears  to  be  very  distinctly 
localised;  but  after  its  removal  it  will  always  pre- 
sent the  character  of  infiltrated  cancer.  Jt  is,  I 
believe,  always  primarily  situated  at  the  anterior 
extremity  of  the  penis,  not  occurring  in  the  body 
of  the  organ  except  as  a  secondary  deposit. 

Diagnosis. — Epithelioma  of  the  penis  requires 
to  be  diagnosed  from  fungoid  ivarts.  Tliis  may 
usually  be  done  readily  enough,  by  comparing  the 
indurated  state  of  the  malignant  with  the  soft  and  lax  condition  of  the 
non-malignant  affection.  From  chancrous  induration  of  the  glans,  the 
history  of  the  case  and  the  way  in  which  it  is  influenced  by  treatment 
will  enable  the  Surgeon  toeflfect  tiie  diagnosis  of  scirrhus.  In  indurated 
plastic  effusions  into  the  corpus  spongiosum,  no  pain  is  experienced, 
and  the  disease  remains  in  a  stationary  condition. 

Treatment The  treatment  of  cancer  of  the  penis  will  vary  according 

to  the  nature  and  extent  of  the  malignant  affection. 

In  the  Epithelial  form  of  the  disease  the  Surgeon  may,  if  he  see  the 
case  early,  whilst  the  morbid  growth  is  small  and  limited  to  the  prepuce, 
content  himself  with  dissecting  ofi"  the  affected  patch.  Should  tiie  epi- 
thelioma, however,  have  attained  a  large  size  (Fig.  836)  and  more  par- 
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ticularl}'  if  it  have  implicated  tlie  glans,  then  amputation  of  the  organ 
is  indicated. 

The  treatment  of  Cancer  of  the  penis  must  be  conducted  on  the 
principles  that  guide  us  in  the  management  of  malignant  affections 
wherever  situated;  viz.,  to  remove  the  diseased  organ  at  as  early  a 
stage  as  possible,  whilst  the  affection  is  localised,  before  the  glands  are 
implicated  and  the  constitution  poisoned.  In  the  penis,  this  may  readily 
be  done  by  an  operation  that  is  simple  in  its  execution  and  nearly  de- 
void of  danger.  In  many  cases  a  return  may  take  place,  and  that 
speedily,  either  in  the  part  itself  or  in  the  neighboring  lymphatic 
glands  ;  yet,  even  if  this  occur,  it  is  clearly  the  duty  of  the  Surgeon  to 
rid  the  patient  of  a  loathsome  disease,  and  to  put  him  in  a  state  of 
comparative  comfort  for  some  time;  the  more  so,  as  there  is  reason  to 
believe  that,  in  some  instances,  the  disease  ma}^  be  entirely  extirpated 
from  the  system,  evincing  no  tendency  to  return.  Indeed,  I  believe  that 
amputation  of  the  penis  for  cancer  is  more  successful  in  its  results  than 
is  the  extirpation  of  malignant  growths  from  most  other  situations.  In 
the  epithelial  form  of  the  disease  it  is  especially  a  useful  operation.  In 
some  of  Hey's  cases,  which  continued  under  his  observation,  there  was 
no  recurrence  of  the  disease  for  several  years.  I  have  seen  several 
patients  who,  after  a  lapse  of  six  or  eight  years,  have  continued  free 
from  a  recurrence  of  the  disease ;  and  I  have  also  seen  a  gentleman  who 
had  his  penis  amputated  for  cancer  more  than  twenty-five  years  ago, 
and  in  whom  no  return  has  taken  place.  Tlie  fact  is,  that  we  see  and 
hear  of  those  cases  in  which  a  recurrence  takes  place  ;  but  those  patients 
who  remain  free  from  a  return  of  the  affection  do  not  divulge  their 
infirmity;  and  it  is  exceedingly  rare  in  hospital  practice  to  find  a  patient 
come  back  with  recurrent  cancer  in  the  stump  of  the  penis,  which  he 
would  certainly  do  if  relapse  took  place.  In  those  cases  in  which  the 
operation  is  not  successful,  it  has  usually  been  delaj^ed  too  long,  the 
disease  having  already  implicated  the  lymphatic  glands  in  the  groin,  and 
thus  contaminated  the  patient's  constitution. 

Amputation  of  the  Penis  may  be  practised  either  with  the  knife 
or  with  the  ecraseur.  Wliichever  instrument  is  used,  the  operation 
should  always  be  performed  towards  the  root  of  the  organ,  so  as  to  be 
well  clear  of  the  disease;  at  the  same  time,  care  must  be  taken  not  to 
remove  the  organ  too  near  the  pubes,  lest  the  stump  retract  under  that 
bone.  Before  proceeding  to  operate,  means  must  be  taken  to  restrain 
undue  haemorrhage.  This  is  best  done  by  tying  a  narrow  tape  tightly 
round  the  root  of  the  penis,  or  by  encircling  this  part  by  Clover's  tour- 
niquet (Figs.  827,  828),  applied  as  in  circumcision,  only  nearer  to  the 
pui)es  and  more  tightly.  The  operation  with  the  knife  may  readily  be 
done  by  the  Surgeon  putting  the  penis  upon  the  stretch,  drawing  the 
integument  vfeW  forivard^  and^then  severing  the  organ  at  one  stroke  of 
the  bistoury.  As  the  corpora  cavernosa  retract  more  than  the  integu- 
ment, it  is  well  not  to  leave  too  much  skin;  lest  the  flap,  falling  over 
the  face  of  the  stump,  make  the  search  for  any  bleeding  vessels  some- 
what difficult,  and  afterwards  pucker  inconveniently.  There  are  usually 
five  arteries  requiring  ligature:  the  dorsales  penis,  one  in  each  corpus 
cavernosum,  and  one  in  the  septum.  In  securing  these,  trouble  is  not 
unfrequently  experienced  in  consequence  of  the  retraction  of  the  stump 
that  is  left.  The  danger  of  haemorrhage  scarcely  exists  if  the  tape  or 
the  tourniquet  have  been  properly  applied  before  the  operation,  as  every 
artery  should  be  secured  before  the  compression  is  taken  off*.  By  these 
means  we  may  prevent  the  retraction   of  the  stump,  which  may  other- 
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wise  cause  it  to  he  buried  under  the  pubic  arch,  almost  in  the  i)eriii?eum. 
Should  it  do  so,  and  oozing  continue,  a  female  catheter  must  be  passed 
into  the  urethra,  and  a  firm  compress  applied  with  a  T-bandage.  During 
and  after  cicatrisation,  the  urethral  orifice  lias  a  tendency  to  contract. 
The  liability  to  this  may,  however,  be  lessened  by  slitting  up  the  lower 
wall  of  the  urethra  with  sharp-pointed  scissors  for  about  a  quarter  of  an 
inch,  drawing  forward  the  mucous  membrane,  and  then  stitcliing  it  to 
the  edge  of  the  cut  skin.  If  the  amputation  be  performed  high  up,  this 
may  be  somewhat  difficult;  and  then  it  may  be  safer  to  introduce  an 
elastic  catheter  before  the  operation,  to  perform  the  amputation  upon 
and  through  tliis,  and  to  leave  it  in  during  cicatrisation.  When  the 
dcraseur  is  used,  the  skin  should  similarly  be  drawn  forwards,  and  tlie 
instrument  worked  slowly,  so  as  to  divide  the  organ,  if  possible,  with- 
out inducing  haemorrhage.  During  the  healing,  the  cut  surfaces  should 
be  kept  scrupulously  plean  with  antiseptics,  lest  septic  poisoning  take 
place,  which  may  readily  occur  in  so  spongy  and  vascular  an  organ. 

I  have  employed  the  galvanic  ecraseur  with  great  success  in  removal 
of  the  penis.  Tlie  operation  thus  performed  is  bloodless.  The  plan 
that  I  adopt  is  as  follows.  A  full-sized  silver  catheter  having  no  rings 
is  first  passed  into  the  bladder,  and  is  retained  there  during  and  after 
the  operation.  A  narrow  tape  is  then  tied  round  the  root  of  the  penis 
to  compress  the  vessels.  The  wire  of  the  ecraseur  is  next  slipped  over 
the  fore  part  of  the  organ,  and  is  worked  until  the  tissues  are  divided 
through  to  the  catheter.  The  separated  jjortion  of  the  penis  is  then 
slipped  off  over  the  catheter,  which  is  tied  in.  The  object  of  passing 
the  catheter  before  dividing  the  organ  is  to  avoid  the  difficulty  that 
often  occurs  in  finding  the  urethral  aperture  in  the  stump  when  com- 
pressed and  seared  by  the  wire,  and  the  object  of  retaining  it  is  to  pre- 
vent contraction  of  that  orifice  during  cicatrisation. 

After  amputation  of  the  penis,  the  urine  will  not  be  projected  forwards, 
but  always  passes  directlj^  downwards  between  the  legs.  Any  incon- 
venience in  this  respect  ma}'  best  be  avoided  by  following  Ambrose 
Fare's  advice  of  adapting  a  funnel,  which  may  be  made  of  metal  or 
ivory,  to  the  pubes  over  the  stump,  and  thus  carrj-ing  the  urine  clear 
of  the  person. 

Other  tumors  besides  cancer  are  occasionally'  met  with  in  the  penis. 
I  have  seen  Encysted  Tamoi^a  and  Nstmis  situated  under  the  prepuce 
(p.  910,  Vol.  I.);  and  Fibrous  or  Fihro-jjlasbc  Tumor  may  occur  in  the 
corpora  cavernosa.  kSuch  morbid  growths  if  small  can  readilj'  be  removed 
without  injury  to  the  rest  of  the  organ;  if  large,  they  may  requii-e  its 
amputation. 

DISEASES    OE    THE    SCROTUM. 

Inflammatory  CEderaia  of  tlie  scrotum  is  an  erysipelatous  inflam- 
mation of  this  region,  and  derives  its  chief  peculiarity  from  the  circum- 
stance of  its  giving  rise  to  great  effusion  into  and  swelling  of  the  areolar 
tissue  of  this  part  and  of  the  penis,  with  a  tendency  to  the  rapid  for- 
mation of  slough  in  it,  l\y  which  the  integument  may  likewise  become 
affected  to  such  an  extent  that  the  testes  and  cords  speedily  become 
denuded.  This  disease  usually  originates  from  some  local  source  of 
irritation,  as  fissures,  cracks,  or  urinary  extravasation  (p.  686,  Vol.  I.). 
There  is  a  peculiar  and  specific  form  of  "inflammatory  oedema"  of  the 
scrotum  and  penis,  which  is  apt  to  occur  as  a  sequence  of  small  pox  and 
scarlet  fever.  In  this  form  of  the  disease  rapid  and  extensive  infiltra- 
tion of  the  parts  occurs,  with  a  tendency  to  speedy  gangrenous  dis- 
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organization   of  the   areolar   tissue   and    skin    covering    the  organs  of 
generation. 

Treatment. — This  consists  in  elevating  the  scrotum,  fomenting  it  well, 
and  making  early  and  free  incisions  into  it,  particularly  at  the  posterior 
and  dependent  parts  of  the  scrotum  and  penis,  witli  the  view  of  relieving 
the  tension  to  which  the  tissue  is  subjected  l)y  the  effusion  into  its  cells, 
and  thus  preventing  a  liability  to  slough.  Should  this  occur,  the  case 
must  be  treated  on  ordinary  principles,  when  cicatrisation  will  si)eedil3^ 
ensue,  however  extensive  the  denudation  of  parts  may  be.  The  con- 
stitutional management  must  always  he  conducted  in  accordance  with 
those  principles  laid  down  in  the  first  division  of  this  work,  and  with 
special  attention  to  the  maintenance  of  the  patient's  strength. 

Hypertrophy  of  the  scrotum  seldom  occurs  in  this  country,  though 
Liston  once  had  occasion  to  remove  such  a  mass,  weighing  44  Ihs. ;  but 
in  some  tropical  regions,  particularly  India  and  Cliina,  it  is  of  frequent 
occurrence,  and  may  go  on  until  it  attain  an  enormous  bulk,  forming  a 
tumor  nearly  as  large  as  the  trunk,  and  perhaps  weighing  60  or  10  lbs. 

These  enormous  growths  are  of 
simple  character,  and  constitute  the 
disease  termed  UlephantiaHis  of  the 
scrotum.  Fig.  837  represents  a 
tumor  of  this  kind,  weighing  40 
lbs.,  which  was  successfully  removed 
by  Rogers  of  the  Mauritius.  It  is 
taken  from  a  photograph  of  the 
case,  kindly  sent  to  me  by  that 
gentleman. 

Treatment. — Tumors  of  this  kind 
necessarily  require  extirpation.  In 
performing  such  operations,  there 
are  two  points  that  demand  special 
attention;  the  first  is  to  preserve 
the  penis  and  testes  if  possible, 
which  will  usually  be  found  buried 
towards  the  upper  part  of  the  mass, 
and  may  be  saved  if  the  tumor  be 
of  small  size  ;  and  tiie  second  is,  to 
endeavor  to  prevent  the  haemorrhage  from  lieing  too  pi'ofuse.  With 
this  view,  the  operation  ought  not  only  to  be  performed  as  rapidl}^  as 
possible,  but  the  advice  given  by  O'Ferral  of  elevating  the  tumor  above 
the  level  of  the  body,  for  some  time  before  its  removal,  so  as  to  empty 
it  of  its  blood,  may  be  advantageously  adopted.  In  addition  to  this, 
Esmarch's  tourniquet  should  be  applied  round  the  neck  of  the  tumor 
and  the  pelvis.  If  the  growth  be  very  large,  it  will  be  better  not  to 
make  any  attempt  at  saving  the  testes  or  penis,  which  could  only  be 
dissected  out  by  a  long  and  tedious  operation,  in  the  course  of  which 
thei-e  would  be  danger  of  the  patient  dying  of  haemorrhage. 

Epithelioma  occasionally  affects  the  scrotum ;  and,  as  it  principally 
occurs  in  chimney-sweepers,  it  has  been  appropriately  enough  termed 
Chimney-sweeper'' )i  Cancer.  This  affection  appears  to  arise  from  the 
irritation  of  the  soot  lodging  in  the  folds  of  the  scrotum.  It  commonly 
commences  as  a  tubercle  or  wart,  which  after  a  time  cracks  or  ulcerates, 
presenting  the  ordinary  characters  of  a  cancerous  ulceration.  It  rapidly 
spreads,  involvino-  at  last  tlie  greater  part  of  the  scrotum,  and  perhaps 
invading  the  testis.     After  a  time,  the  inguinal  and  pelvic  glands  will 
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be  affected  ;  and  the  patient,  if  deprived  of  his  covering  of  soot,  will  l)e 
found  to  be  cachectic-looking. 

The  Treatment  consists  in  excising  widely  the  diseased  portion  of  the 
scrotum,  provided  the  inguinal  glands  be  not  involved,  or  the  patient's 
constitution  poisoned.  The  disease  has  a  great  tendency  to  return,  an(i 
it  is  seldom  that  the  patient  long  escapes  with  life  when  once  he  has 
been  affected  by  it. 


CHAPTER   LXXIV. 

DISEASES  OF  THE  TESTIS  AND  CORD. 
MALPOSITION  OF  THE  TESTIS. 

The  testes  are,  in  tlie  foetus,  lumbar  organs  Ij'ing  below  the  kidneys, 
and  in  the  normal  condition  descend  into  the  scrotum  a  short  time  be- 
fore birth.  From  some  arrest  of  development,  this  descent  may  be  re- 
tarded on  one  or  both  sides;  and  in  other  instances  it  is  never  completed. 
An  undescended  testis  may  continue  to  lie  within  the  cavity  of  the  ab- 
domen; or  it  may  find  its  way  into  the  internal  ring;  or  mt\.y  become 
engaged  in  the  inguinal  canal,  Ij'ing  above  the  external  abdominal  ring, 
or  it  may  project  just  beyond  this,  not  passing  into  the  scrotum.  In 
these  several  situations  it  may  remain  quiescent;  but  it  may  become  the 
seat  of  inflammation  or  of  structural  degeneration,  simple  or  malignant. 
It  may  also,  when  undescended,  as  has  been  stated  at  p.  635,  Vol.  II., 
become  complicated  with  or  mistaken  for  a  hernia,  and  may  present  many 
diagnostic  difficulties.  Inflammation  of  the  testis  retained  in  the  canal 
will  be  considered  at  p.  903.  When  an  undescended  testis  becomes  the 
seat  of  structural  disease,  it  may  require  removal  from  the  canal.  The 
testis  may  be  met  with  in  other  abnormal  situations  ;  thus  some  time 
ago  I  saw  a  case  in  which  one  of  these  organs  was  situated  in  the  peri- 
neum, close  by  the  anus,  having  apparently  missed  the  scrotum  ;  and 
oases  have  occurred  in  which  they  have  been  met  with  in  the  interior  of 
the  pelvis.  The  organ  may  sometimes  be  turned  hindside  forwards, 
being  retroverted,  so  that  the  epididymis  is  i)laced  in  front.  In  a  case 
of  this  kind  which  I  had  an  opportunity  of  examining  after  death  a  few 
years  ago,  the  epididymis  and  vas  deferens  were  considerably  larger 
ihan  natural.  If  a  hydrocele  form  in  such  a  case,  it  will  be  seated  be- 
hind the  testis. 

There  is  a  very  important  question  connected  with  malposition  of  the 
testis,  viz.  Is  the  organ  when  undescended  prolific?  There  is  reason 
to  believe  that  it  is  not.  Such  testes  are  small,  hard,  and  granular  in 
structure  ;  and,  when  they  are  examined  under  the  microscope,  sperma- 
tozoa are  not  found  in  them.  When  only  one  testis  is  undescended,  the 
other  one,  being  in  its  proper  position,  carries  on  the  functions  of  the 
two  organs ;  but  when  both  testes  are  retained  in  the  canal  or  in  the 
abdomen,  being  undescended,  the  individual  who  is  the  subject  of  such 
malposition  will  most  probably  be  sterile.  He  ma}'  have  the  usual  erotic 
feelings,  full  power  of  erection,  and  of  emission  of  a  spermatic  fluid  ; 
but  the  secretion  will  probably  have  no  fecundating  power. 
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NEURALGIA  OF  THE  TESTIS. 

A  painful  or  irritable  condition  of  the  testicle  may  occur  without  any 
actual  disease  of  the  organ  ;  the  pain  being-  either  seated  in  the  epididy- 
mis, which  is  the  part  naturally  the  most  tender,  in  the  body  of  the 
testis,  or  stretching  along  the  cord  to  the  loins  and  groins.  It  is  usually 
paroxysmal,  and  is  accompanied  by  great  tenderness,  and  commonly  by 
some  fulness  of  the  organ,  which  feels  soft  and  flaccid  ;  lint  it  is  difficult 
to  make  a  proper  examination,  on  account  of  the  agony  that  is  induced 
by  touching  the  part.  This  disease  chiefly  occurs  in  young  men  of  a 
nervous  and  excitable  temperament,  and  is  frequently  associated  witli 
great  mental  disquietude  and  despondency,  often  amounting  to  a  suicidal 
tendency. 

The  Caiines  are  obscure  ;  in  many  cases  the  disease  appears  to  be  con- 
nected with  a  neuralgic  temperament,  but  in  others  it  is  associated  with 
some  dyspeptic  disorder,  or  may  be  dependent  upon  local  irritation  ; 
thus  external  piles,  or  the  pressure  of  a  varicocele,  will  often  give  rise 
to  it. 

The  disease  is  usually  of  a  very  chronic  character.  In  some  in- 
stances, however,  it  ceases  spontaneously,  after  having  lasted  for  weeks 
or  months. 

Tr-eatment. — When  the  neuralgia  is  dependent  upon  constitutional 
causes,  the  treatment  is  extremely  unsatisfactory.  The  administration 
of  tonics,  such  as  iron,  zinc,  or  quinine,  the  local  application  of  seda- 
tives, as  of  atropine  ointment  or  the  tincture  of  aconite,  may  be  of  ser- 
vice. In  other  cases,  cold  bathing  or  douching  will  be  beneficial ;  and, 
in  all,  keeping  the  part  supported  with  a  suspensory  bandage  will  he 
advantageous.  In  the  event  of  there  being  any  local  irritation,  that 
should  be  removed  ;  thus  I  have  known  the  disease  to  cease  after  the 
excision  of  external  piles  ;  and  when  it  is  connected  with  varicocele, 
proper  measures  must  be  adopted  for  the  relief  of  that  affection. 

In  exti'eme  cases,  Sir  A.  Cooper  recommends  castration  ;  but  such  a 
proceeding  is  altogether  unjustifiable  in  a  disease  that  is  either  consti- 
tutional, or  dependent  on  local  cases  wliich  are  readily  removable. 

INFLAMMATION  OF  THE  TESTIS, 

Inflammation  of  the  Testicle,  considering  the  organ  as  a  whole, 
ma}'^  be  of  two  distinct  kinds,  var^-ing  as  to  seat  and  as  to  cause.  Thus 
it  may  be  seated  in  the  body  of  the  organ,  constituting  Orchitis ;  or  the 
epididymis  maj'  alone  be  affected,  constituting  Epididymitis.  As  to 
cause,  it  may  be  rheumatic,  traumatic,  or  gonorrhoeal. 

Acute  Inflammation. — The  Seat  of  the  inflammation,  at  the  com- 
mencement of  the  disease,  depends  greatl^^  upon  the  cause,  which  may 
be  in  the  urinary  passages  or  elsewhere.  Irritation  in  any  part  of  the 
urethra,  occasioned  by  the  passage  of  instruments,  hy  the  lodgment  of 
calculi,  or  by  gonorrhosal  inflammation,  usually  causes  the  epididymis 
to  be  primarily  affected,  and  the  body  of  the  organ  to  be  inflamed  in  a 
secondary  manner.  When,  on  the  other  hand,  the  inflammation  comes 
on  from  injuries,  blows,  strains,  or  other  causes  acting  generally,  the 
body  of  the  testis  is  usually  first  aflTected.  To  all  this,  however,  excep- 
tions will  often  occur;  and  orciiitis  may  supervene  as  the  result  of  gonor- 
rhoea, or  epidid3Mnitis  from  a  Mow.  The  orchitis  in  such  cases  is  in  all 
probability  a  kind  of  constitutional  affection,  intimately  associated  with 
inflammation  of  other  fibrous  tissues,  especially  with  gonorrhoeal  rheu- 
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uiatism  ;  the  inflammation  of  the  epididymis,  arising  from  gonorrh<jea  or 
other  irritation  of  the  urinary  passage,  appearing  to  result  from  direct 
extension  of  morbid  action  along  the  vas  deferens. 

Symptoms.  —  These  necessarily  vary  to  a  certain  extent,  not  only 
according  as  the  disease  is  of  an  acute  or  of  a  chronic  character,  but  as 
it  primarily  affects  the  body  of  the  testis  or  the  epididymis.  When  it 
commences  in  tlie  latter  structure,  it  is  the  inferior  globus  that  is  com- 
monly first  affected,  which  becomes  swollen,  hard,  and  tender.  The 
disease  may  be  confined  throughout  to  this  part;  but  most  frequently 
it  invades  the  whole  of  the  organ,  which  becomes  uniformly  enlarged  and 
somewhat  ovoid  ;  it  is  frequently  accompanied  by  a  good  deal  of  etf'u- 
sion  into  the  tunica  vaginalis,  then  constituting  the  Acute  Hydrocele  of 
Velpeau.  As  the  inflammation  subsides,  the  diff'erent  characters  pre- 
sented b^^  the  enlargement  of  the  two  constituents  of  the  organ  again 
become  apparent.  The  swelling  is  therefore  due  partly  to  general  en- 
largement of  the  organ,  but  in  some  cases  to  inflammatory  eff'usion  into 
the  tunica  vaginalis  ;  and  this  eff'usion  may  either  be  purely  serous,  or 
partly  plastic. 

The  pain  is  always  very  severe,  with  much  tenderness  and  a  sensation 
of  weight,  and  commonly  extends  up  the  cord  into  the  groin  and  loin. 
It  is  generally  greatest  when  the  body  of  the  testis  is  aflTected,  owing 
probably  to  the  enveloping  fibrous  tunic  preventing  the  expansion  of  the 
organ.  Hence  it  is  often  spasmodic  and  paroxysmal,  extending  up  the 
course  of  the  cord.  There  are  usually  considerable  swelling  and  redness 
of  the  scrotum,  with  turgescence  of  the  scrotal  veins,  and  a  congested 
state  of  the  cord,  with  sharp  pyrexia,  nausea,  and  perhaps  occasional 
vomiting. 

As  the  disease  subsides,  the  body  of  the  testis  first  resumes  its  normal 
character  and  shape,  the  epididymis  often  continuing  hardened  and  en- 
larged for  a  considerable  period.  In  fact,  the  induration  that  forms  in 
the  epididymis  may  become  somewhat  permanent,  owing  to  the  eff'usion 
of  plastic  matter  into  it,  leaving  a  hardened  mass,  and  implicating  the 
whole  or  a  portion  of  its  convolutions. 

Atrophy  of  the  Testis  is  more  liable  to  follow  the  metastatic 
orchitis  of  mumps  in  young  men  above  the  age  of  pubert}-  than  any 
other  form  of  inflammation  of  the  organ.  It  is  remarkable  how  rapid 
and  how  complete  the  wasting  of  the  testis  will  be  in  these  cases.  A 
few  weeks  after  the  subsidence  of  the  inflammation  the  testis  will  be 
found  to  be  shrunk  away,  so  as  to  form  a  small  soft  mass  not  larger  than 
a  filbert. 

Atrophy  of  the  testis  may  also  sometimes  gradually  ensue  as  a  result 
of  chronic  ej)ididymitis,  and  the  consequent  induration  of  this  structure. 
Strangulation  of  the  vascular  supply  to  the  testis  occurs,  and  the  whole 
organ  at  last  wastes  so  as  to  leave  nothing  but  a  small  hardened  mass  in 
the  scrotum.  Gosselin  has  shown  that  this  induration  of  the  epididymis 
following  inflammation  frequently  causes  complete  obstruction  of  the 
canal,  and  if  occurring  on  both  sides  produces  sterility.  In  19  such 
cases  he  found  spermatozoa  absent  from  the  semen,  and  the  patients 
consequently  incapable  of  procreation,  although  the  appearance  of  the 
testes  and  of  their  secretion  was  scarcely  altered,  and  the  virile  powers 
of  the  patients  remained  unimpaired.  Curling  also  mentions  several 
such  cases,  and  points  out  the  necessity  of  continuing  the  treatment  of 
epididymitis  until  the  last  trace  of  induration  has  disappeared.  At  a 
later  period,  treatment  is  almost  useless. 
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Subacute  Orchitis  usually  comes  on  with  the  same  symptoms, 
though  in  a  less  marked  foi'm  than  ii)  the  acute  variety.  This  swelling, 
however,  is  considerable,  though  of  a  softer  kind.  When  the  disease  is 
chronic,  tlie  testis  often  becomes  permanently  eidarged  and  hardened, 
assuming  an  oval  shape,  l>eing  smooth,  heavy,  and  uniformly  expanded, 
with  a  sensation  of  weight,  dragging,  and  severe  pain,  and  a  good  deal 
of  tenderness  on  pressure.  This  form  of  orchitis  occasionally  occurs  in 
old  people. 

Orchitis  may  occur  idiopathically,  without  any  assignable  cause  in 
the  way  of  external  injury  or  local  irritation  in  the  urethra  or  prostate. 
This  form  of  the  disease  is  most  common  in  middle-aged  men,  and  more 
especially  in  those  who  are  gouty.  In  fact  the  disease  is  in  all  proba- 
bility one  of  the  many  local  forms  of  gouty  inflammation.  It  is  not  very 
acute  but  lingering,  liable  to  recurrence,  and  to  be  followed  either  by 
hydrocele  or  chronic  indurations  of  the  epididymis. 

Treatment. — The  treatment  of  Acutely  Inflamed  Testicle,  whether 
local  or  constitutional,  is  essentially  antiphlogistic.  Blood  should  be 
abstracted  from  the  part  by  puncturing  the  veins  of  the  scrotum — a  far 
better  method  than  apjilying  leeclies,  tlie  bites  of  which  are  apt  to  be- 
come irritated.  This  little  operation  may  be  very  effectually  done  b}^ 
directing  the  patient  to  stand  up,  and  to  foment  the  scrotum  for  a  few 
minutes  with  a  hot  sponge,  so  as  to  distend  the  veins  ;  these  may  then 
be  punctured  at  various  points  with  a  fine  lancet,  and  tiie  parts  well 
fomented  afterwards,  so  as  to  encourage  the  flow  of  blood.  In  this  way 
six  or  eight  ounces  maj'  be  taken  in  the  course  of  a  few  minutes  ;  when 
enough  has  escaped,  the  further  flow  may  be  arrested  by  laying  the 
patient  down  and  elevating  the  part. 

The  patient  should  be  kept  in  bed  with  the  testis  raised  on  a  small 
pillow  between  the  thighs,  poppy  fomentations  being  diligently  applied. 
Jf  there  be  much  effusion  into  the  tunica  vaginalis,  constituting  acute 
hydrocele,  relief  may  be  aflbrded  by  puncturing  this  sac  with  the  point 
of  the  lancet. 

The  Constitutional  Treatment  during  the  acute  stage  consists  in  the 
administration  of  salines  and  antimony,  witli  henbane  in  full  doses,  so  as 
to  give  an  aperient,  a  diaphoretic,  and  a  sedative  together;  when  this 
begins  to  act,  great  relief  is  usually  afforded. 

As  the  inflammation  subsides,  the  treatment  must  be  changed.  When 
there  is  merely  swelling  and  hardness  left,  with  but  little  pain  or  tender- 
ness, the  testis  may  advantageously  be  strapped  with  adhesive  plaster, 
so  as  to  give  good  support  and  to  promote  absor[)tion  of  plastic  matter. 
Fricke  of  Hamburg  has  strongly  recommended  strapping  in  the  acute 
stage;  but  I  cannot  say  that  I  have  ever  seen  any  advantages  derived 
from  it  at  this  period  of  the  disease,  though  I  have  many  times  seen  it 
tried;  it  has  usually  appeared  to  me  to  increase,  sometimes  very  con- 
siderably, the  pain  in  the  part,  and  the  general  uneasiness. 

In  Subacute  Orchitis  much  benefit  is  usually  derived  from  a  short 
course  of  Dover's  powder  and  calomel,  with  early  strapping  of  tlie  testis. 
When  the  organ  has  become  enlarged  and  indurated,  as  the  result  of 
chronic  inflammation,  it  may  be  advantageousl^'^  sti'apped  either  with 
simple  plaster,  or  with  one  composed  of  equal  parts  of  the  emplastrum 
aramoniaci  cum  hydrargyro  and  soap-plaster;  mercury  in  small  doses, 
more  especially  the  bichloride,  being  continued  for  some  length  of  time, 
until  the  plastic  matter  is  absorbed  and  the  hardness  disappears. 

In  Strapping  a  Testicle,  the  scrotum  should  be  shaved,  and  then 
drawn  tightly  upwards  on  the  affected  side.     The  Surgeon  should  next 
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pass  a  long  strip  of  plaster,  about  an  inch  broad,  above  the  enlarged 
testicle  and  around  the  corresponding  side  of  the  scrotum,  so  as  to  iso- 
late it,  as  it  were.  Another  strip  is  now  passed  from  behind,  in  a  lon- 
gitudinal direction,  over  the  lower  end  of  the  testis,  and  upwards  upon 
the  anterior  part  of  the  scrotum  :  and  thus  by  a  succession  of  horizontal 
and  vertical  strips,  nearl}^  overlapping  and  drawn  tightly,  the  organ  is 
completely  enveloped  and  compressed.  To  be  of  any  service,  the  strap- 
ping must  be  tightly  and  evenly  applied  ;  but  at  the  same  time  care 
must  be  taken  not  to  strangulate  the  scrotum  by  drawing  down  the 
upper  strips  of  plaster  too  forcibl^^  In  a  case  of  "  tuberculo-syphilitic" 
disease  of  the  testis,  in  which  I  -was  obliged  to  have  recourse  to  castra- 
tion, the  whole  of  tiie  side  of  the  scrotum  had  sloughed  avvay,  leaving 
the  testis  exposed  and  fungating,  in  consequence  of  the  tight  strapping 
which  had  been  emplo3'ed  before  the  case  came  into  my  hands. 

Abscess,  as  the  result  of  inflammation  of  the  testis,  is  of  rare  occur- 
rence:  sometimes,  however,  the  scrotum  inflames  at  one  point,  where 
fluctuation  becomes  apparent,  with  thinned  skin  and  evident  signs  of 
suppuration  ;  a  puncture  should  here  be  made,  and  the  pus  let  out  as 
soon  as  formed.  Sometimes  abscess  may  occur  in  another  wa}';  inflam- 
mation is  set  up  in  the  tunica  albuginea,  adhesion  takes  place  between 
the  testis  and  the  scrotum,  abscess  forms  under  the  fibrous  coat,  and, 
this  giving  way,  the  pus  gets  vent  externally  through  the  integuments. 
Into  the  aperture  that  necessarily  results  a  portion  of  the  secreting  tissue 
of  the  gland  sometimes  projects,  and,  becoming  inflamed,  forms  a  red, 
granular,  and  fungous  mass,  protruding  througii  and  overlapping  the 
edges  of  the  aperture.  The  treatment  of  this  condition  will  be  con- 
sidered when  we  come  to  speak  of  the  scrofulous  testicle. 

Inflammation  of  the  Testis  in  the  Inguinal  Canal  may  some- 
times take  place,  even  in  adults,  when  the  organ  has  not  descended 
through  the  external  ring;  giving  rise  to  a  train  of  somewhat  puzzling 
symptoms  which  closely  resemble  those  of  strangulated  incomplete  her- 
nia ;  with  which,  however,  it  must  be  borne  in  mind  that  it  may  be  asso- 
ciated (p.  635,  vol.  II).  On  examination,  a  large  irregular  tumor,  in 
some  parts  hard,  in  others  soft,  very  tender  to  the  touch,  and  occasion- 
ing a  sickening  sensation  when  pressed,  will  be  found  in  one  of  the  groins, 
in  the  situation  of  the  inguinal  canal.  There  are  usually  a  tendency  to 
vomiting,  and  some  constipation,  with  colicky  pains  in  the  abdomen. 
These  symptoms,  however,  are  generally  not  very  persistent,  and  the 
constipation  readily  yields  to  the  administration  of  purgatives.  On 
examining  the  scrotum  it  will  be  found  that  the  testis  on  the  affected 
side  is  absent;  and,  on  passing  the  flnger  into  the  external  ring,  the 
organ  can  be  felt  to  be  lodged  in  the  canal.  In  consequence  of  the 
proximity  of  the  peritonaeum  to  the  inflamed  testis,  this  membrane 
occasiouall}^  becomes  involved  in  the  morbid  action  ;  and,  as  the  result 
of  the  constriction  of  the  tendinous  and  aponeurotic  tissues  in  the  situa- 
tion, sloughing  has  occasionally  occurred.  Either  of  these  conditions 
may  lead  to  a  fatal  termination. 

The  Treatment  should  be  actively  antiphlogistic.  Leeches  must  be 
freel}^  applied  over  the  part,  and  blood  should  be  taken  from  the  arm,  if 
the  patient  be  young  and  strong;  salines  with  antimony  being  at  the 
same  time  administered,  and  fomentations  diligently  persevered  in. 

Inflammation  and  Abscess  of  the  Cord In  some  cases  the  in- 
flammation of  the  testis  may  extend,  or  the  disease  may,  from  the  first, 
be  limited,  to  the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction, 
with  a  good  deal  of  pain  and  tenderness  along  it,  and  eventually  abscess, 
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accompanied  by  the  usual  signs  of  suppuration.  The  Treatment  of  such 
a  case  must  be  conducted  on  ordinary  principles,  early  discharge  for  the 
pus  being  secured. 

Chronic  Orchitis  of  a  persistent  character  constitutes  a  distinct  dis- 
ease of  the  testis,  so  closely  allied  to  some  forms  of  tumor  of  this  organ 
in  its  character  and  pathologj'^,  that  it  will  be  more  convenient  to  con- 
sider it  with  the  Sarcoceles  (p.  918). 

HYDROCELE  AND  HEMATOCELE. 

By  Hydrocele  is  meant  an  accumulation  of  serous  fluid,  formed  in 
connection  with  the  testis  or  cord.  Most  frequently  the  fluid  occupies 
the  sac  of  the  tunica  vaginalis,  constituting  a  true  dropsy  of  it ;  in 
other  instances,  it  appears  to  be  formed  in  distinct  cysts,  situated  either 
in  connection  with  the  testis,  or  upon  the  cord.  Hence  hydroceles  are 
commonly  divided  into  those  that  aff'ect  the  Tunica  Vaginalis,  and  the 
Encysted  variety. 

Hydrocele  of  the  Tunica  Vaginalis  may  occur  as  the  result  of 
acute  orchitis;  the  inflammation  of  the  testis  causing  the  efl'usion  of  a 
quantity  of  limpid  fluid  into  its  serous  investment  (p.  901).  This,  how- 
ever, is  not  the  kind  of  hydrocele  that  is  commonly  met  with  ;  the  fluid 
so  poured  out  as  the  result  of  active  inflammation  usually  becoming 
absorbed  as  the  parts  recover  their  normal  condition.  The  ordinary 
hydrocele  occurs  as  a  chronic  disease,  without  any  signs  of  inflamma- 
tion of  tlie  testicle,  or,  at  most,  with  but  slight  tenderness  of  that 
organ.  It  is  most  frequently  met  with  in  individuals  about  the  middle 
period  of  life,  commonly  without  any  evident  exciting  cause,  either 
constitutional  or  local.  It  is  very  common  in  men  who  have  lived  lon^^ 
in  warm  climates,  and  Faj'rer  considers  it  in  some  cases  to  have  a 
malarial  origin. 

In  young  infants  hydrocele  is  not  unfrequenll}-  seen,  and  in  them  it 
may  affect  two  forms :  either  tlie  ordinary  one,  similar  to  that  which 
occurs  in  adults  in  whom  the  tunica  vaginalis  constitutes  a  closed  sac 
filled  with  fluid  ;  or  a  less  common  variety,  in  wliich  the  accumulation 
of  fluid  in  tlie  tunica  vaginalis  communicates,  by  the  persistence  of  a 
canal  in  the  funicular  prolongation  of  the  peritoneum  investing  the  cord, 
with  the  general  cavity  of  tliat  membrane.  This  form  of  h3^di"ocele  is 
Congenital ;  and  the  fluid  in  it,  occupies  the  same  position  that  intestine 
does  in  a  congenital  hernia.  It  may  readily  be  recognised  by  the  fluid 
being  made  to  flow  back  into  the  general  peritoneal  cavity,  on  raising 
or  scpieezing  the  tumor.  But,  altliough  this  may  be  considered  to  be 
the  true  congenital  form  of  hydrocele  in  infants,  the  other  varietj^  of  the 
disease  also  occurs  in  them  when  but  a  few  days  old,  and  very  possibly' 
even  at  the  time  of  birth. 

Symptoms. — The  sj^mptoms  of  hydrocele  are  tolerably  evident.  Tlie 
disease  begins  with  a  degree  of  swelling  and  weight  about  the  testis: 
the  swelling  may  at  first  be  soft,  but  after  a  while  becomes  hard  and 
tense;  or  it  maj'  be  so  from  the  commencement.  Whatever  its  original 
condition,  the  tumor  soon  becomes  oval  or  p3a-iform  in  shape,  being 
narrowed  al)ove,  rounded  and  broad  below:  it  is  smooth  and  uniformly 
tense  and  hard,  often  having  a  semi-elastic  feel.  It  reaches  upwards 
along  the  cord,  towards  the  external  abdominal  ring,  which,  however,  is 
rarely  invaded  by  it,  and  the  cord  is  usually  distinctly  to  be  felt  above 
the  upper  margin  of  the  tumor.  Most  commonly  the  size  varies  from 
that  of  a  hen's  egg  to  a  small  cocoa-nut;  but  sometimes  it  may  attain  a 
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coiisirlerably  greater  magnitude  tlian  this,  and  will  then  cause  much 
inconvenience,  as  it  reaches  up  close  to  the  external  ring,  and  drags  OA'cr 
the  i)enis,  causing  that  organ  to  be  buried  in  it,  so  as  to  interfere  with 
micturition.  Gibbon  the  historian  had  an  enormous  hydrocele,  which 
was  tapped  by  Cline,  who  drew  off  six  quarts  of  fluid. 

The  most  characteristic  sign  of  hA'droceleis  its  translucency  by  trans- 
mitted light.  This  may  always  be  detected  by  the  Surgeon  grasping 
the  posterior  part  of  the  tumor  with  one  hand,  so  as  to  put  the  integu- 
ments of  the  fore  part  on  the  stretch,  then  placing  the  edge  of  the  other 
hand  along  the  most  prominent  part  of  the  swelling,  and  having  a  lighted 
candle  held  close  behind.  On  making  this  examination,  the  tumor  will 
appear  translucent ;  if,  however,  the  walls  of  the  sac  be  thick,  or  the 
fluid  dark,  the  transmission  of  light  through  it  may  not  be  perceived 
unless  the  examination  be  conducted  in  a  darkened  room.  Another 
very  simple  and  efficient  method  of  determining  the  translucenc}'  is  by 
])utting  the  end  of  a  stethoscope  against  the  tumor,  anil  looking  down 
the  tube  against  the  light. 

We  have  already  seen  that  the  ordinary  hj'drocele  of  the  tunica  vagi- 
nalis may  vary  as  to  size:  it  may  also  differ  as  to  shape;  in  some  cases 
being  globular,  in  others  constricted  in  the  middle,  or  of  an  hour-glass 
shape. 

The  quantity  of  liquid  varies  considerably;  there  are  usually  from 
six  to  twelve  or  twenty  ounces,  but  I  have  known  a  hydrocele  to  contain 
more  than  one  hundred  and  twent}'  ounces.  The  fluid  is  generally  clear 
and  limpid,  and  of  a  straw-color;  but  in  very  large  and  old  hydroceles 


S3S. — Hydrocele  of  the  Tuuica  Vaginiilis 
laid  open. 


839  — Dissection  of  a  Hydrocele, 
showing  its  Coverings. 


it  may  become  of  a  dark-brownish  or  chocolate  hue,  owing  to  the 
admixture  of  disintegrated  blood;  and  it  will  then  be  found  to  contain 
flakes  of  cholesterine.  The  sac  is  usually  thin ;  but  in  some  old  cases 
it  becomes  thick  and  dense,  lined  by  a  kind  of  false  membrane,  and 
divided  by  septa  or  bands,  occasionally  to  such  an  extent  as  almost  to 
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separate  it  into  distinct  comiiartments.  When  the  sac  is  thick,  and  the 
fluid  opaque  and  turbid,  there  may  be  considerable  difficulty  in  detecting 
the  translucency. 

The  testis  is  generally  somewhat  enlarged,  especiall}'  ai)0ut  the  ej)i- 
didyrais,  and  frequently  slightly  tender,  more  particularly  in  the  early 
stages  of  the  complaint.  It  is  almost  invariably  situated  in  the  posterior 
part  of  the  sac  (Fig.  838),  but  may  sometimes  be  found  tovvardsits  ante- 
rior part.  When  this  is  the  case,  the  epididymis  will  be  found  turned 
towards  the  front,  owing  to  the  organ  being  retroverted. 

The  Coverings  of  a  hydrocele  are  the  same  as  those  of  the  testis. 
Besides  the  integuraental  structures,  aponeurotic  prolongations  from 
the  intercolumnar  and  cremasteric  fascia  may  be  traced  over  the  surface 
of  the  swelling  (Fig.  839). 

Treatment. — The  treatment  of  hydrocele  is  divided  into  the  Palliative 
and  Curative.  By  the  palliative  treatment  the  Surgeon  simply  seeks  to 
relieve  the  patient  of  the  annoyance  induced  by  the  bulk  or  weight  of 
the  tumor;  but  the  curative  has  for  its  ol)ject  the  permanent  removal 
of  the  disease. 

The  Palliative  Treatment  consists  in  the  use  of  a  suspensory 
bandage  and  cooling  lotion,  or  in  tapping  with  a  fine  trochar.  These 
simple  means,  however,  will  sometimes  succeed  in  effecting  a  radical 
cure.  Thus,  in  infants  it  will  happen  that  the  application  of  evaporating 
and  discutient  lotions  may  remove  the  effused  fluid  ;  and  indeed  it  is 
seldom  that  any  other  plan  of  treatment  than  this  is  required  in  young 
children.  The  best  lotion  for  the  ])urpose  consists  of  one  composed  of 
5j  of  muriate  of  ammonia,  ^j  of  spirits  of  wine,  and  §viij  of  water;  with 
this  the  scrotum  should  be  kept  constantly  wetted  ;  and,  if  there  be  a 
communication  with  the  peritoneum  a  truss  should  be  kept  applied 
over  the  external  ring.  In  adults  it  occasionally  happens  that  simple 
tapping  of  the  tumor  has  effected  a  radical  cure.  Some  years  ago,  a 
gentleman  from  Cuba  consulted  me  for  a  small  hydrocele  which  had 
been  forming  for  several  months;  I  tapped  it  with  a  fine  trochar,  and 
drew  off  about  five  ounces  of  fluid.  This  was  followed  by  a  radical 
cure.  This  case  bears  out  the  remark  made  by  Brodie,  that  the  few 
instances  in  which  he  had  known  simple  tapping  to  produce  a  radical 
cure  occurred  in  West  Indians.  I  have,  however,  several  times  seen 
hydroceles  disappear  after  having  been  tapped  a  few  times,  without  any 
other  treatment,  in  persons  who  have  never  been  in  hot  climates.  This 
simple  operation  is  not  altogether,  however,  destitute  of  danger;  I 
have  known  an  old  man  to  die  from  inflammatory  oedema  of  the  scrotum 
after  having  been  tapped.  After  tapping,  it  usually  happens  that  the 
liydrocele  slowly  forms  again,  attaining  its  former  bulk  at  the  end  of 
tibout  three  months.  Occasionally  it  will  be  found  that  the  hydrocele 
returns  more  and  more  slowly  after  each  tapping;  so  that,  by  repeating 
this  simple  process  at  interA^als  of  three,  then  six,  then  twelve  months, 
the  disease  will  finally  disappear.  This  kind  of  progressive  cure  by 
simple  tapping  I  have  several  times  seen,  chiefly  in  old  men.  When  a 
congenital  hydrocele  has  been  tapped,  the  sac  soon  fills  again  by  drain- 
age into  it  from  the  peritoneum ;  and,  indeed,  in  such  a  case  the  fluid  of 
an  ascites  has  been  drawn  off  by  tapping  the  tunica  vaginalis. 

In  tapping  a  hydrocele  a  few  precautions  are  necessary,  the  principal 
being  to  avoid  puncturing  one  of  the  scrotal  veins,  or  injuring  the  testis. 
In  the  majority  of  cases  the  testis  is  situated  at  the  back  of  the  tumor, 
and  is  consequently  altogether  out  of  the  way  of  the  trochar,  if  this  be 
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introduced  as  it  should  be,  by  the  Surgeon  putting  the  anterior  part  of 
the  hydrocele  on  the  stretch  by  grasping  it  behind  wilh  his  left  hand,  and 
then  pushing  tlie  trochar  into 
the  lower  part  of  its  middle 
third  in  front,  carrying  the 
instrument  at  first  directly 
backwards  (Fig.  840,  a),  but, 
as  soon  as  it  has  perforated 
the  sac,  directing  its  point 
upwards  (Fig.  840,  h).  If  the 
testicle  have  been  found, 
either  by  pressing  the  swell- 
ing and  observiiig  the  sensa- 
tion of  pain  thus  produced  in 
the  patient,  or  on  examination 
Avith  a  lighted  candle,  to  be 

on  the  fore  part  of  tlie  tumor,  where  it  may  sometimes  be  felt  as  well  as 
seen,  the  hydrocele  should  be  tapped  at  the  side  or  behind.  Before 
using  the  trochar,  it  is  well  to  see  tliat  the  cannula  fits  closely  round 
the  neck  of  the  stylet ;  and,  above  all,  that  the  instrument  lias  not  be- 
come rust}'^  by  having  been  carelessly  put  aside  after  use  on  a  previous 
occasion.  As  the  fluid  of  the  hydrocele  escapes,  it  will  sometimes  be 
seen  to  acquire  a  pulsatory  movement,  apparently  communicated  to  it 
b^'  the  arteries  of  the  cord. 

The  Curative  Treatment  has  for  its  object  the  excitation  of  a  suflS- 
cient  degree  of  inflammation  in  the  tunica  vaginalis  to  restore  the  lost 
balance  between  secretion  and  absorption  ;  but  it  is  not  necessary  that 
the  serous  cavity  should  be  obliterated  by  adhesions  between  its  oppo- 
site sides,  though  these  not  unfrequently  take  place.  The  means  by 
which  the  Surgeon  sets  up  this  inflammation  are  either  throwing  a  stimu- 
lating injection  into  that  cavity  after  tapping  it,  or  the  introduction  of 
a  small  seton  into  the  tunica  vaginalis.  Wliichever  plan  is  adopted,  a 
certain  amount  of  inflammation  ought  to  be  set  up.  This  is  always  at- 
tended by  considerable  swelling  of  the  testis,  and  by  the  effusion  of  a 
fresh  quantity  of  fluid  in  the  tunica  vaginalis.  As  this  is  absorbed,  the 
part  gradually  resumes  its  normal  bulk,  and  the  disease  will  probably 
not  return 

In  order  that  the  radical  cure,  in  whichever  way  undertaken,  should 
be  safe  and  efficient,  it  is  necessary,  in  the  first  instance,  that  the  disease 
should  have  been  allowed  to  attain  a  chronic  condition,  more  particu- 
larly if  the  hydrocele  have  been  of  rapid  growth.  In  order  to  prevent 
its  attaining  too  large  a  size,  it  will  be  well  to  adopt  palliative  tapping 
once  or  twice  before  attempting  the  radical  cure.  Care  must  also  be 
taken  to  remove  all  infiammation  and  tenderness  about  the  testis,  before 
having  recourse  to  this  means  of  treatment.  If  attention  be  not  paid  to 
this,  recurrence  of  the  hydrocele  will  probably  ensue.  After  the  proper 
amount  of  inflammation  has  been  set  up,  it  will  be  well  to  treat  the  pa- 
tient as  if  he  were  suffering  under  an  ordinary  attack  of  orchitis,  confin- 
ing him  to  the  bed  or  to  the  couch  for  a  few  days  ;  indeed,  care  in  the 
after-treatment  is  of  very  considerable  importance  in  securing  a  favor- 
able result. 

The  treatment  by  Injection  is  that  which  is  commonly  emploj^ed.  It 
consists  in  tapping  the  tumor  in  the  usual  way,  and  then  throwing  a 
sufficient  quantity  of  stimulating  fluid  into  tlie  tunica  vaginalis  through 
the  cannula,  so  as  to  excite  a  proper  amount  of  inflammation  in  it.    The 
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liquids  that  are  employed  are  generally  either  port  wine,  or  a  solution  of 
the  sulplate  of  zinc  of  the  strength  of  5i  to  3xij,  or  most  commonl}-  the 
tincture  of  iodine.  If  the  port  wine  or  a  solution  of  the  sulphate  of  zinc 
be  employed,  a  sufficient  quantit^y  partly  to  distend  the  sac  should  be 
injected  from  an  India-rublier  bottle  or  brass  syringe  that  can  be  adapted 
to  the  cannula;  six  or  eight  ounces  are  commonly  required  for  this  pur- 
pose, and  it  should  be  allowed  to  remain  in  for  some  minutes  before 
being  evacuated. 

Injection  of  Iodine — The  injection  of  tincture  of  iodine,  originally 
introduced  by  Sir  J.  R.  Martin,  whilst  practising  at  Calcutta,  is  now 
commonly  preferred  as  a  more  certain  and  safer  mode  of  treatment  than 
any  other.  The  quantity  of  tincture  of  iodine  injected  should  vary  from 
two  drachms  to  half  an  ounce,  according  to  the  size  of  tlie  tumor.  It 
may  be  used  pure  or  diluted  with  an  equal  quantity  of  water.  After  in- 
jection, the  Surgeon  should  rub  the  scrotum  gently  over  the  testis,  so  as 
to  diffuse  the  injection  equally  over  the  surface  of  the  sac.  One  half  the 
quantity  thrown  in  should  then  be  allowed  to  escape,  the  cannula  re- 
moved, and  the  puncture  closed  with  a  piece  of  plaster.  The  cannula 
used  for  this  purpose  should  be  made  of  platinum  and  not  of  silvei", 
which  is  apt  to  become  corroded  and  made  brittle  by  the  action  of  the 
iodine.  A  good  deal  of  inflammation,  with  fresh  effusion  into  the  sac, 
will  usually  be  set  up,  on  the  subsidence  of  which,  the  cure  will  be  found 
to  have  been  effected. 

Useful  as  the  iodine  injection  is,  it  sometimes  fails  in  producing  a 
radical  cure  of  hydrocele.  This  is  attributable  to  two  causes :  the  first 
is,  that  in  some  cases  sufficient  inflammation  is  not  set  up  to  induce  that 
condition  of  the  tunica  vaginalis  which  is  necessary  for  a  radical  cure. 
It  is  well  known  that,  when  a  hydrocele  is  radically  cured  by  injection, 
it  is  so,  not  by  any  adhesion  taking  place  between  the  two  opposite  sur- 
faces of  the  tunica  vaginalis  and  a  consequent  obliteration  of  its  cavity, 
but  by  the  inflammation  that  is  artificially  induced  exciting  such  a  modi- 
fication of  this  membrane  as  to  restore  the  balance  between  tiie  secretion 
and  absorption  of  the  fluid  by  which  it  is  naturally  lubricated.  Now, 
in  some  cases,  sufficient  inflammation  is  not  induced  by  the  introduction 
of  the  irritating  fluid  to  restore  the  natural  balance  between  these  two 
functions  of  the  membrane  ;  and  the  tunica  vaginalis  gradually  fills 
again  after  the  injection,  as  it  would  after  the  simple  operation  of  tap- 
ping. It  occasionally  happens  that  the  patient  may  suffer  excruciating- 
agony  at  the  time  of  the  injection,  from  tlie  contact  of  the  stimulating 
fluid  with  the  surface  of  the  testis,  and  yet  little  or  no  inflammation  may 
be  excited.  The  amount  of  suffering,  therefore,  at  the  time  of  tlie  opera- 
tion is  by  no  means  proportionate  to  the  amount  of  consecutive  inflam- 
mation likely  to  be  set  up.  Indeed,  the  reverse  would  appear  to  be  the 
case  in  many  instances ;  and  I  have  often  observed  that,  in  those  cases 
which  progress  most  steadilj^  to  a  radical  cure,  there  is  but  a  moderate 
amount  of  pain  experienced  at  the  time  of  the  injection. 

There  is  a  second  way  in  which  injections  would  appear  to  fail ;  a 
considerable  amount  of  inflammation  is  excited,  and  effusion  takes  place 
into  the  tunica  vaginalis,  which  in  the  course  of  three  or  four  days  be- 
comes distended  to  the  same  size,  or  nearly  so,  that  it  had  attained  pre- 
viously to  the  operation  ;  but  this  effused  fluid,  instead  of  being  absorbed 
by  the  end  of  the  second  or  third  week,  remains  unchanged  in  bulk,  or 
alDsorption  goes  on  to  a  certain  point,  and  then  seems  to  be  arrested  ;  the 
tunica  vaginalis  remaining  distended  vvith  a  certain  quantity  of  fluid. 
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A  third  way  in  wliich  the  ffiilnre  arises,  is  in  consequence  of  the  walls 
of  the  sac  being  so  thickened  that  they  cannot  collapse. 

The  proportion  of  cases  in  wiiich  the  iodine  injection  fails  to  bring 
about  a  radical  cure  of  the  hydrocele  is  variously  estimated  by  different 
Surgeons.  Thus  Sir  J.  R.  Martin  states  that  in  India  the  failures  scarcely 
amount  to  1  per  cent. ;  Velpeau  calculates  them  at  3  per  cent.  I  am  not 
aware  that  any  statistics  of  tiiis  mode  of  treatment  in  this  countrj'  have 
been  collected  ;  but  the  general  opinion  of  Surgeons  would  appear  to  be 
decidedly  in  its  favor,  as  being  the  most  successful  as  well  as  the  safest 
plan  of  treatment  that  has  yet  been  introduced.  In  this  opinion  1  I'ully 
coincide  :  yet  it  is  b^'^  no  means  improbable  that  the  success  of  the  iodine 
injection  in  this  country  might  not  prove  to  be  quite  so  great  as  is  gene- 
rally believed.  1  have  seen  a  considerable  number  of  cases  of  simple 
hydrocele  of  the  tunica  vaginalis,  both  in  hospital  and  in  private  practice, 
in  which  a  radical  cure  had  not  been  effected,  although  recourse  had  been 
had  to  the  iodine  injection  by  some  of  the  most  careful  and  skilful  Sur- 
geons of  the  day,  as  well  as  by  myself.  It  is  especiall}^  apt  to  fail  in 
men  advanced  in  years.  In  them  there  is  either  not  sufficient  inflamma- 
tion excited,  or  if  it  be,  the  fluid  that  is  as  a  consequence  effused  into 
the  tunica  vaginalis  is  not  re-absorbed. 

One  circumstance  connected  with  the  injection  of  tincture  of  iodine 
into  the  tunica  vaginalis  deserves  note.  It  is  that,  although  in  some 
cases  it  occasions  but  little  pain,  in  other  instances  the  suffering  induced 
by  it  is  of  the  most  severe  and  agonising  character — more  so  than  fol- 
lows the  introduction  of  any  other  of  the  ordinary  stimulants  into  the 
tunica  vaginalis. 

Seton The  cure  by  the  introduction  of  a  seton,  though  formerly 

much  employed,  is  seldom  practised  at  the  present  day,  chiefly  on  account 
of  the  danger  of  exciting  too  much  inflammation.  It  may,  however, 
convenientl}'^  be  employed  in  the  true  hydroceles  of  children,  and  in  some 
of  those  cases  in  which  the  injection  fails,  if  practised  in  the  manner 
that  will  immediately  be  described.  There  can  be  no  doubt  that,  as  a 
first  remedy,  iodine  injection  is  preferable  to  the  seton,  in  the  treatment 
of  hydrocele;  but  when  the  injection  has  failed,  and  this  from  no  want 
of  care  on  the  part  of  the  Surgeon,  or  of  attention  to  the  after-treatment 
of  the  case,  but  apparently  from  insufficient  inflammatory  action  having 
been  set  up  in  the  tunica  vaginalis  to  restore  the  lost  balance  between 
secretion  and  absorption  in  this  membrane,  the  seton  will,  I  think,  be 
found  to  be  the  most  certain  means  of  accomplishing  our  object.  It  is 
true  that  several  objections  may  be  urged  to  the  use  of  the  seton;  it 
requires  much  watching  and  care,  and  is  occasionally  apt  to  excite  a 
dangerous  amount  of  inflammation  in  the  areolar  tissue  of  the  scrotum  ; 
and  these  oljections  are,  to  my  mind,  sufficiently  valid  to  prevent  our 
employing  it  as  the  ordinary  treatment  for  the  radical  cure  of  hydrocele. 
But  it  must  be  remembered,  that  the  particular  cases  to  which  I  am  now 
alluding  are  those  in  which  ordinary  means  have  proved  insufficient  to 
excite  proper  action,  and  in  which,  consequently,  it  would  appear  as  if 
a  greater  amount  of  irritation  could  safely  be  borne.  Indeed,  nothing- 
is  more  remarkable  than  the  difference  in  the  intensity  of  the  inflamma- 
tion that  is  set  up  in  different  individuals  by  the  means  that  are  com- 
monly employed  in  the  treatment  of  hydrocele.  In  some  cases  the  most 
irritating  injections  may  be  thrown  into  the  tunica  vaginalis,  or  a  seton 
may  be  drawn  through  the  sci'otum  and  left  there  f(;r  days,  not  only 
without  giving  rise  to  any  injurious  inflammation,  but  without  setting 
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up  sufficient  action  to  bring  ahout  a  cure  of  the  disease;  whilst  in  other 
instances  simple  tapping  may  effect  a  radical  cure,  or  may  give  rise  to 
such  an  amount  of  irritation  as  to  terminate  in  a  fatal  sloughing  of  tlie 
scrotum. 

The  seton  that  I  employ  in  these  cases  is  composed  of  one  or  two 
threads  of  dentist's  silk.  It  may  be  introduced  by  means  of  a  nsevus 
needle,  the  fluid  of  the  hydrocele  being  allowed  to  drain  away  tlirough 
the  punctures  thus  made  ;  or,  far  better,  by  tapping  tlie  hydrocele,  and 
then  passing  a  needle  about  six  inches  long,  armed  with  the  seton,  up 
the  cannula,  drawing  it  througli  the  upper  part  of  the  scrotum,  and  then 
removing  the  cannula,  cutting  off  the  needle,  and  knotting  the  thread, 
loosely  (Fig.  77,  p.  173,  Vol.  I.).  The  thread  should  not  be  removed 
until  the  scrotum  swells  and  becomes  red,  with  some  tenderness  of  the 
testis  and  effusion  into  the  tunica  vaginalis.  When  these  effects  have 
been  produced,  it  may  be  cut  and  withdrawn,  and  the  case  treated  in  tlie 
same  way  as  when  the  radical  cure  has  been  attempted  by  iodine  injec- 
tion ;  viz.,  by  rest  and  antiphlogistic  treatment.  The  length  of  time 
during  which  the  seton  must  be  left  in  before  sufficient,  or  even  any  in- 
flammatory action  is  produced,  varies  very  considerably.  In  most  in- 
stances, the  proper  amount  of  inflammation  is  excited  in  from  twenty- 
four  to  thirty  hours ;  but  in  other  cases  tlie  seton  may  be  left  in  for  ten 
or  twelve  days,  giving  rise  to  but  little  inflammation,  although  a  radical 
cure  may  result. 

The  Antiseptic  Method  has  been  successfully  applied  to  the  treat- 
ment of  hydrocele  by  Yolkmann,  and  Reyher  of  Dorpat.  The  sac  is 
incised  along  its  anterior  aspect,  the  fluid  evacuated,  and  the  parts  dressed 
antiseptically.  This  treatment  is  said  to  be  more  certain  and  less  pain- 
ful than  that  by  injection.  It  would  be  especially  useful  in  old  cases 
with  thickened  walls  in  which  the  injection  had  failed. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the 
treatment  of  hydrocele.  In  persons  advanced  in  3^ears,  or  of  feeble  and 
unhealthy  constitution,  the  inflammatory  action  excited  in  the  tunica 
vaginalis  by  any  of  the  means  just  detailed  may  run  on  to  such  an  extent 
as  to  give  rise  to  inflammatory  oedema,  and  even  sloughing  of  the  scro- 
tum, with  great  danger  to  life.  In  men  advanced  in  years  it  is  much 
safer  and  usually  sufficient  to  temporise  with  the  hydrocele,  and  only  to 
tap  as  occasion  arises  from  the  increasing  size  of  the  swelling. 

Encysted  Hydrocele. — In  this  variety  of  the  disease  the  fluid  does 
not  lie  in  tlie  tunica  vaginalis,  but  is  contained  in  a  cyst  which  projects 
from  the  surface  of  the  epididymis  or  testis,  and  pushes  the  serous 
investment  of  the  gland  before  it. 

These  cysts  are  much  more  frequently  found  connected  with  the  epi- 
didymis than  with  tlie  body  of  the  testicle.  Indeed,  Curling  has  pointed 
out  the  fact,  that  small  pedunculated  cysts  about  the  size  of  currants, 
and  composed  of  a  fine  serous  membrane,  lined  with  tesselated  epithe- 
lium, are  very  frequently  found  beneath  the  visceral  tunica  vaginalis 
covering  the  epididymis.  They  are  delicate  in  structure,  contain  a  clear 
limpid  fluid,  and  are  very  liable  to  rupture.  They  are  met  with  at  all 
ages  after  that  of  puberty.  According  to  Gosselin,  after  the  age  of  forty, 
they  occurred  in  at  least  two-tiiirds  of  the  testes  examined  to  ascertain 
their  presence.  Such  cysts  as  these  may  remain  stationary,  of  small 
size,  and  not  to  be  detected  during  life,  being  merely  pathological  phe- 
nomena ;  they  may  rupture  into  the  tunica  vaginalis;  or  they  may  enlarge 
and  become  developed  into  tumors  of  considerable  magnitude. 
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Fig.  841. — Spermatozoa    from    Eucysted 
Hydrocele. 


The  fluid  of  these  cysts  possesses  the  reinfirkable  characteristic  dis- 
covered by  Liston,of  containing  spermatozoa  (Fig.  841);  an  observation 
that  has  been  fully  confirmed  by  many 
subsequent  observers.  Though  sperma- 
tozoa do  not  always  exist  in  this  fluid, 
yet  tliey  are  usually  met  with,  sometimes 
in  small  quantities,  at  others  so  abund- 
antly as  to  give  it  a  turbid  or  opalescent 
appearance.  This  admixture  of  sperma- 
tozoa with  the  clear  fluid  of  the  cyst  is 
probably  due,  as  pointed  out  by  Curling, 
to  the  accidental  rupture  of  a  seminal 
duct  into  an  already  existing  cyst.  Sper- 
matozoa have  also,  but  very  rarely,  been 
found  in  the  fluid  of  an  ordinary  hydrocele 
of  the  tunica  vaginalis ;  and  then  proba- 
bly their  presence  was  due  to  the  rupture 
of  one  of  these  cysts  into  the  tunica  vagi- 
nalis. Hence  their  presence  in  the  fluid  of  liydrocele  may  in  most  cases 
be  considered  as  characteristic  of  the  encysted  variety  of  the  disease. 

There  are  two  distinct  forms  of  enc^'sted  hydrocele  ;  iu  one  the  disease 
is  due  to  dilatation  of  a  seminal  duct;  in  the  other,  to  a  new  cystic  for- 
mation.    The  first  form  alone  contains  spermatozoa. 

The  Signs  of  encysted  hydrocele  differ  in  some  respects  from  those 
presented  b3^  the  ordinary  form  of  the  disease. 

The  tumor  of  the  encysted  variety  is  smaller,  more  irregular  in  shape, 
and  does  not  envelop  the  testis  completely,  but  is  situated  behind  it, 
and  rather  in  connection  with  the  epididymis. 

The  Diagnosis  from  ordinai-y  hydrocele  of  the  tunica  vaginalis  maj'' 
be  made  by  observing:  1.  That  the  testis  is  below  and  not  covered  in 
by  the  encysted  form  of  the  .disease  ;  2.  That  the  tumor  is  more  globular 
or  irregular,  and  less  pyriform ;  3.  When  tapped,  the  fluid  will  be  found 
to  be  opalescent. 

The  Treatment  consists  in  injecting  the  sac  with  tincture  of  iodine,, 
or  in  incising  the  tumor  and  allowing  it  to  granulate  from  the  bottom. 
The  injection  by  iodine,  though  successful  in  some  cases,  is  not  so  fre- 
quently so  in  this  as  in  the  last  variety  of  the  disease,  but  usually  de- 
serves a  trial;  if  it  fail,  the  incision  of  the  tumor  will  alwa3^s  effect  a 
cure. 

In  enc^'sted  h^^drocele,  the  iodine  injection  should  not  be  so  strong  as- 
that  which  is  used  for  injecting  the  tunica  vaginalis.  It  should  be  di- 
luted with  two  or  three  parts  of  water,  as  it  comes  more  directly  into 
relation  witli  the  structure  of  the  testis. 

Hydrocele  of  the  Cord. — This  disease  is  characterised  by  the  pres- 
ence of  a  round  or  oval  tumor,  situated  on  the  cord,  below  or  within  the 
inguinal  canal.  It  is  smooth,  elastic,  and,  if  of  sufficient  size,  may  be 
semi-transparent  on  examination  by  transmitted  light.  It  can  be  pushed 
up  into  the  abdomen,  but  receives  no  impulse  on  coughing,  and  does 
not  alter  in  size  on  being  steadily  compressed.  It  appears  to  be  formed, 
in  some  cases,  by  the  funicular  portion  of  the  peritoneal  investment  of 
the  cord  being  imperfectly  closed  and  consolidated  at  points ;  though 
it  is  possible  that  in  other  instances  it  arises  as  a  distinct  cystic  growth. 
These  tumors  may  occur  at  all  ages,  but  are  chiefly  met  with  iu  the 
young,  and  are  not  uufrequent  amongst  children. 
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.  The  fluid  of  a  hydrocele  of  the  cord  is  lighter  in  color  than  that  of 
one  of  the  tunica  vaginalis. 

Treatment. — The  obliteration  of  the  cyst  is  best  conducted  bypassing 
a  seton  through  it,  or  by  making  an  incision  into  it,  treating  it  anti- 
septicall}',  and  letting  it  granulate  from  the  bottom. 

Diffused  Hydrocele  of  the  Spermatic  Cord  consists  in  the  infil- 
tration of  the  cord  with  serous  fluid,  contained  in  rather  distinct  cells, 
and  giving  rise  to  an  oval  or  oblong  irregular  circumscribed  tumor,  ex- 
tending below  and  into  the  inguinal  canal. 

The  Treatment  consists  in  the  application  of  blisters,  or  of  counter- 
irritant  plasters.  Should  the  disease  prove  very  troublesome,  an  inci- 
sion might  be  made  down  to  and  into  the  swelling,  so  as  to  let  out  the 
fluid  and  allow  the  cyst  to  become  consolidated. 

HEMATOCELE. — By  Haematocele  is  meant  an  accumulation  of  blood  in 
the  tunica  vaginalis,  distending  the  sac,  and  compressing  the  testis.  It 
is  of  two  kinds.  Traumatic  and  Spontaneous.  The  Traumatic  is  the 
most  common  form  of  the  disease,  usually  arising  from  a  blow  on  or  a 
squeeze  of  the  testis,  by  which  one  of  the  veins  ramifjnng  on  the  surface 
of  the  gland  is  ruptured,  and  blood  is  poured  into  the  tunica  vaginalis. 
It  may  also  arise  in  tapping  a  hydrocele,  from  the  point  of  the  trochar 
being  pushed  too  directly  backwards  and  puncturing  the  testis.  Spon- 
taneous Haematocele  is  a  disease  of  rare  occurrence,  arising  apparently 
from  tlie  rupture  of  an  enlarged  spermatic  vein  into  the  tunica  vaginalis. 
It  attains  a  larger  size,  and  is  altogether  a  more  formidable  affection, 
than  the  traumatic  hematocele. 

Characters. — In  whatever  way  occurring,  a  haematocele  slowly  but 
gradually  increases  in  size  until  it  attains  about  the  magnitude  of  a 
duck's  egg,  or  even  that  of  a  cocoa-nut.  It  is  seldom  that  it  becomes 
larger  than  this  ;  but  cases  are  recorded  in  which  the  tumor  has  attained 
an  enormous  magnitude.  I  once  operated  in  a  case  in  which  a  sponta- 
neous hfematocele  had  existed  for  six  ^^ears ;  it  was  as  large  as  a  good- 
sized  melon,  and  contained,  besides  about  a  quart  of  dark  thin  blood,  a 
handful  of  partially  decolorised  and  tough  fibrine,  the  greater  portion  of 
which  was  firmly  adherent  to  the  inside  of  the  greatly  thickened  tunica 
vaginalis  in  filamentary  and  laminated  masses,  with  here  and  there 
nodules  interspersed.  The  whole  of  the  interior  of  the  tunica  vaginalis 
closely  resembled  an  aneurismal  sac. 

The  fluid  contained  in  the  hematocele,  when  the  disease  is  recent,  con- 
sists of  pure  blood.  The  blood  so  effused  will  continue  fluid  for  years  ; 
but  at  last  it  may  decompose  and  set  up  fatal  inflammatory  mischief; 
in  some  rare  instances  the  tumor  becomes  partly  solidified  by  the  de- 
posit of  masses  of  fibrinous  coagulum  lining  the  intei'ior  of  the  tunica 
vaginalis,  which  are  sometimes  decolorised  and  arranged,  as  in  the  case 
jnst  referred  to,  and  in  one  recorded  by  Bowman,  in  a  laminated  man- 
ner, like  the  contents  of  an  aneurismal  sac.  Wlien  the  haematocele  is 
of  old  standing,  changes  take  place  both  in  the  effused  blood  and  in  the 
sac.  The  blood  in  old  hsematoceles  becomes  at  first  dark  and  treacly. 
As  decomposition  advances,  it  becomes  converted  into  a  dirty-brownish 
fluid,  full  of  shreds  of  partially  decolorised  fibrine  and  crystals  of  cho- 
lesterine.  The  tunica  vaginalis  becf)mes  thickened  and  indurated,  and 
in  extreme  cases  may  undergo  calcification.  This  change  I  found  in  a 
patient  whose  disorganised  testis  1  removed  for  a  haematocele  of  nearly 
ibrty  years'  standing. 

Symptoms. — These  are  generally  sufficiently  obvious.  The  occur- 
rence of  the  tumor  subsequently  to  a  blow,  strain,  or  injury  when  trau- 
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matic,  its  gradual  increase  in  size,  its  somewhat  heavy  but  semi-elastic 
feel,  its  pyi'ifoni)  shape,  and  tlie  absence  of  transparene\',  togetlier  with 
the  freedom  of  the  cord  above  and  the  want  of  impulse  in  it  on  coug'hr 
ing,  will  indicate  its  true  character. 

Diagnosis. — Hsematocele  of  the  tunica  vaginalis  may  be  confounded 
with  inguinal  hernia:  from  which  it  may  be  distinguished  by  attention 
to  the  signs  described  at  p.  686,  Yol.  II.  It  is  perhaps  more  frequently 
confounded  with  solid  tumors  of  tlie  testicle  ;  and  upon  this  fact  is 
founded  the  excellent  rule  of  practice  never  to  remove  a  doubtful  tumor 
of  the  testis  without  first  ascertaining,  l»y  an  incision  into  its  substance, 
that  it  is  not  a  hyematocele. 

Treatment. — This  must  var}'-  with  the  size  and  duration  of  the  tumor. 
When  it  is  small  and  recent,  and  has  fluid  contents,  tlie  Surgeon  may 
try  the  effect  of  tapping  it ;  it  is  possible  that,  after  the  evacuation  of 
tiie  blood,  closure  and  obliteration  of  the  tunica  vaginalis  will  take  place. 
This  happened  in  a  case  under  my  care,  in  which,  though  the  disease 
had  existed  for  three  years,  a  complete  cure  foUovved  the  operation  of 
tapping.  Such  simple  treatment  as  this,  however,  cannot  be  depended 
upon  ;  and  it  usually  becomes  necessary  to  lay  the  sac  open,  treat  the 
wound  autiseptically,  and  to  cause  it  to  contract  and  to  granulate  from 
the  bottom,  when  the  obliteration  of  the  cavity  of  the  tunica  vaginalis 
necessarily  results.  If  tlie  tumor  were  of 
very  large  size,  and  the  tunica  vaginalis 
much  thickened,  hardened,  and  parcliment- 
like,  with  adherent  and  laminated  fibrinc, 
castration  might  possibly  be  required.  Jn 
the  instance  to  which  I  have  already  refei-- 
red,  and  which  is  represented  in  Fig.  842. 
this  was  rendered  necessary  in  consequeiue 
of  these  conditions,  and  was  successfully 
done. 

Hsematocele  of  the  Spermatic  Cord 
lias  been  observed  by  Pott,  Curling,  Bow- 
man, and  others;  it  is  a  rare  disease,  and 
usually  occurs  in  the  form  of  tumor  of  con- 
siderable magnitude,  suddenl}'  arising  after 
a  strain  or  some  violent  exertion,  giving  rise 
to  a  rupture  of  a  varicose  spermatic  vein. 
It  commences   in    the   inguinal    canal,   and 

thence  extends  downwards  nlong  the  course  of  the  cord,  through  the 
abdominal  ring  into  the  scrotum  ;  but  it  does  not  surround  or  implicate 
the  testis,  which  can  be  felt  free  and  movable  at  its  lowest  part.  On 
incising  such  a  tumor  as  this,  a  quantity  of  blood,  partly  fluid  and  partly 
coagulated,  has  been  found,  sometimes  contained  in  a  cavity,  occasioned 
by  the  laceration  and  separation  of  the  tissues  of  the  cord  and  scrotum. 
The  most  remarkable  case  of  this  kind  on  record  is  one  related  by  I3ow- 
tnan,  in  which  the  tumor,  after  existing  for  ten  years,  had  attained  so 
enormous  a  size,  that  it  reached  to  the  patella,  and  was  so  heavy  as  to 
require  both  hands  and  a  considerable  effort  to  raise  it  from  its  bed.  In 
this  case,  death  appears  to  have  resulted  from  decomposition  of  the 
contents  of  the  tumor. 

Diagnosis. — In   its  early  stages,  hsematocele  of  the  cord  would  run 

considerable  risk  of  being  confounded  with  an  inguinal  hernia.     The 

more  diffused  character  of  the  swelling,  however,  its  regular  feel,  its 

semi-fluctuating  sensation,   and  the   im[)Ossibility  of  reduction,  might 
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Fig.  842.— Hsematocele  with  Thick- 
enedTunica  Vaginalis  and  adhe- 
rent Fibrinous  Deposit. 
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enable  the  diagnosis  to  be  made  (p.  fi35,  Vol.  TI.).  H.Tematofele  of  tlu; 
cord  may  always  be  distinguislied  from  an  accumulation  of  blood  in  the 
tunica  vaginalis,  by  the  testicle  not  being  implicated  in  the  former  case, 
but  surrounded  by  the  fluid  in  the  latter  instance. 

The  Treatment  of  this  disease  must  in  the  earlier  stages  be  of  a  pal- 
liative kind;  consisting  in  rest,  support  of  tlie  tumor,  and  the  applica- 
tion of  evaporating  lotions.  Care  should  be  taken  not  to  incise  it  at 
this  period,  lest  the  loss  of  blood  from  the  ruptured  vein,  after  the 
evacuation  of  the  contents  of  the  tumor,  become  uncontrollable.  In  one 
instance  I  have  known  fatal  consequences  from  this  cause  to  ensue  in 
half  an  hour  after  making  an  incision  into  the  tumor  and  turning  out 
the  coagula.  When,  however,  tlie  disease  has  reached  a  chronic  stage, 
and  is  no  longer  increasing,  it  may  be  incised  ;  and,  its  contents  being 
turned  out,  the  cavity  may  be  allowed  to  suppurate  and  granulate. 

VARICOCELE. 

Varix,  or  Enlargement  of  the  Spermatic  Veins,  is  a  disease  that  is 
commonly  met  with  from  the  age  of  puberty  to  about  the  thirtieth  year, 
seldom  commencing  later  than  this.  It  nsually  occurs  in  feeble  indi- 
viduals having  the  scrotum  lax  and  pendulous  ;  and  in  some  cases  ap- 
pears to  have  been  brought  on  by  venereal  excesses.  The  spermatic 
veins,  extending  as  they  do  from  opposite  the  lumbar  vertebrae  to  the 
plexus  pampiniformis,  which  constitutes  the  base  of  the  pyramidal 
tumor  formed  by  a  fully  developed  varicocele,  are  necessarily  subject  to 
considerable  outward  pressure  from  the  weight  of  so  long  a  column  of 
blood  as  that  contained  within  them,  to  which  they  eventually  yield, 
becoming  much  dilated  and  tortuous.  The  left  spermatic  veins  are  far 
more  frequently  affected  than  the  right ;  partly  owing  to  their  compres- 
sion by  feculent  accumulations  in  the  sigmoid  flexure  of  the  colon,  and 
partly  to  the  obstacle  at  the  mouth,  occasioned  by  their  pouring  their 
contents  into  the  left  renal  vein,  at  right  angles  to  tlie  current  of  blood 
flowing  through  that  vessel  into  the  vena  cava.  The  right  spermatic 
veins  are  I'arely  aff"ected ;  and  never,  I  believe,  without  those  on  the  left  ■ 
side  participating  in  the  disease.  In  these  cases  of  double  varicocele, 
the  left  is  almost  invariably  the  more  seriously  aflfected  ;  but  I  have  seen 
exceptions  to  this  in  one  or  two  instances,  in  which  the  veins  on  the 
riglit  side  formed  the  larger  tumor. 

Symptoms. — The  symptoms  of  varicocele  consist  of  a  tumor  of  pyra- 
midal shape,  having  a  knotted  or  knobbed  feel,  owing  to  the  irregularly 
swollen  and  convoluted  condition  of  the  veins,  with  its  base  upon  the 
testis  and  the  apex  stretching  up  to  the  external  ring.  The  swelling 
increases  when  the  patient  stands  up,  if  he  take  a  deep  inspiration, 
cough,  or  make  any  violent  exertion.  Its  size  varies  from  sliglit  fulness 
of  the  veins  to  a  large  mass,  several  inches  in  circumference  at  the  base. 
When  the  patient  lies  down,  it  goes  up  to  a  certain  extent,  but  imme- 
diately returns  to  its  former  magnitude  when  he  stands  up  again.  It 
is  attended  by  a  sensation  of  weight  and  sometimes  of  pain,  which  is 
occasionally  very  acute,  of  a  severe  and  neuralgic  character,  even  in 
the  scrotum,  the  groins,  and  the  loins,  more  particularly  when  the 
tumor  is  unsupported.  This  pain  is  greatly  increased  on  the  patient 
walking  or  riding  ;  so  much  so,  that  in  some  cases  he  is  almost  debarred 
from  taking  necessary  exercise,  and  is  prevented  from  following  any 
active  occupation.  Debility  of  the  generative  organs,  with  a  tendency 
to  seminal  emissions  and  much  mental  depression,  frequently  accom- 
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panies  varicocele.  The  rupture  of  a  varicocele  may  occur  from  external 
injury,  giving  rise  to  an  enormous  extravasation  of  blood  into  the 
areolar  tissue  of  the  scrotum.  Of  this  Pott  relates  a  case.  In  one,  1 
have  known  this  to  be  attended  with  fatal  consequences.  A  man  who, 
to  use  his  own  expression,  "had  been  romping  with  his  wife,"  received 
a  blow  on  a  varicocele,  when  an  enormous  extravasation  of  blood  rapidly 
formed  in  the  scrotum  and  the  cord,  for  which  he  was  admitted  into  the 
Hospital.  The  tumor  was  incised,  and,  large  masses  of  coagula  having 
been  turned  out,  the  patient,  in  the  absence  of  assistance,  suddenly  be- 
came faint  and  died  of  venous  haemorrhage.  The  bleeding  was  found 
to  have  proceeded  from  a  ruptured  spermatic  vein. 

Diagnosis. — The  diagnosis  of  varicocele  is  always  sufficiently  easy; 
its  peculiar  feel,  its  broad  base  and  narrow  apex,  the  manner  in  which 
it  goes  up  when  the  patient  lies  down,  and  returns  again  when  he  stands 
up,  are  sufficient  to  distinguish  it  from  all  other  scrotal  tumors.  From 
inguinal  hernia  the  disease  may  be  distinguished  by  attention  to  the 
test  described  at  p.  636,  Vol.  II. 

Treatment. — Tiie  treatment  of  varicocele  must  be  conducted  with 
reference  to  the  severity  of  the  symptoms  occasioned  by  it,  and  to  the 
extent  of  the  disease.  Wlien,  as  is  usually  the  case,  it  gives  rise  to 
but  slight  inconvenience,  palliatiA^e  treatment  is  fully  sufficient ;  but  if, 
as  occasionally  happens,  the  disease  be  a  source  of  very  intense  suffer- 
ing, or  tend  to  the  induction  of  atrophy  of  the  testis,  or  to  generative 
debility,  with  much  mental  disquietude  or  hypochondriasis,  then  the 
Surgeon  may  feel  disposed  to  endeavor  to  cure  the  varicocele  I'adically. 

The  Palliative  Treatment  of  varicocele  resolves  itself  into  means  of 
various  kinds,  having  for  their  object  the  support  of  the  testis  and  the 
diminution  of  the  length,  and  of  the  consequent  pressure,  of  the  column 
of  blood.  This  is  usually  most  conveniently  done  by  supporting  the 
scrotum  in  a  well-made  suspensory  bandage;  or  pi'essure  may  be  made 
upon  the  part,  as  well  as  support  given,  by  enclosing  the  testis  in  an  elastic 
bag.  In  other  cases,  support  maybe  afforded  by  drawing  the  lower  portion 
of  the  scrotum  on  the  affected  side  through  a  ring  made  of  soft  metal, 
covered  with  leather,  or  better  still,  through  a  small  vulcanised  India- 
rubber  ring,  so  as  to  shorten  the  cord.  And,  with  the  same  object,  ex- 
cision of  the  lower  portion  of  the  scrotum  has  been  recommended  ;  so 
that,  by  the  contraction  of  the  cicatrix,  the  testis  may  be  pressed  up 
against  the  ring,  and  the  cord  thus  shortened.  This  plan,  however,  is 
somewhat  severe ;  and  though  it  might  be  attended  by  temporary  benefit, 
the  advantage  accruing  is  not  likely  to  be  very  continuous.  The  pres- 
sure of  the  pad  of  a  truss  on  the  spermatic  cord,  as  it  issues  from  the 
external  ring,  will  break  the  length  of  the  column  of  blood  in  its  veins, 
and  may  thus  be  of  service  in  some  cases,  though  many  patients  can- 
not bear  the  irksome  pressure  of  the  instrument. 

In  addition  to  these  mechanical  means,  the  part  may  be  braced  by 
cold  douching,  sea-bathing,  and  the  general  strengtii  improved  by  the 
administration  of  iron. 

The  Radical  Cure  of  Varicocele  consists  in  the  obliteration  of 
the  enlarged  veins  by  compressing  and  exciting  inflammation  in  them, 
on  the  same  priuciple  that  guides  us  in  the  management  of  varix  in 
other  situations. 

The  circumstances  for  which  operation  may  be  and  has  been  practised 
in  this  disease  can  be  arranged  in  the  following  categories. 

1.  When  the  existence  of  a  varicocele  disqualifies  the  sufferer  from 
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admission  into  the  public  services,  tlieve  is,  in  my  opinion,  a  perfectly 
legitimate  reason  for  operating.  One  of  the  cases  in  which  I  have 
eflected  a  radical  cnre  was  that  of  a  man  in  the  prime  of  life,  who,  wisli- 
ing  to  enlist  in  tlie  Marines,  was  refused  solely  on  the  ground  of  iiaving 
a  small  varicocele.  This  I  cured  by  operation,  and  the  man  afterwards 
entered  the  service. 

2.  In  some  cases,  the  presence  of  a  varicocele  of  inordinate  size  causes 
a  distressing  sense  of  weight  and  pain  in  the  loins  and  groins,  and  often 
inability  to  stand  or  walk  for  any  length  of  time.  Here,  when  the  pa- 
tient is  in  continual  discomfort,  or  more  or  less  prevented  from  pursuing 
liis  ordinary  avocations — in  fact,  quite  crippled — it  is  perfectly  justifi- 
able to  resort  to  operation. 

3.  When  atrophy  of  the  testicle  is  a  consequence  of  the  pressure  c)f 
the  blood  in  the  veins,  an  operation  may  be  performed. 

4.  Cases  not  uncommonly  occur  where  the  pressure  of  tlie  enlarged 
veins  on  the  spermatic  nerves  produces  repeated  attacks  of  sperraator- 
rhcBa.  These  cases  are,  however,  more  frequently  met  with  out  of  hos- 
pitals, than  in  individuals  of  the  class  who  apply  to  such  institutions 
for  relief.  In  fact,  3'oung  men  of  the  more  highly  educated  classes  are 
very  subject  to  varicocele,  especially  those  who  habitually  lead  a  seden- 
tary and  studious  life,  as,  for  instance,  j'oung  clergymen  and  lawyers. 
In  these  persons,  a  peculiarh^  hypochondriacal  state  is  brought  on  by 
the  tendency  of  the  mind  to  dwell  on  the  condition  of  the  genital  organs, 
and  the  patient  is  constantl3'  fidgeting  about  the  local  and  tangible  dis- 
ease he  observes  in  tliem. 

How  should  the  radical  cure  of  this  condition  be  produced  ?  To  this 
I  would  answer — Jiy  exciting  adhesive  inflammation  of  the  spermatic 
veins,  through  an  application  of  the  same  principle  which  sets  up  that 
process  in  the  veins  of  the  lower  extremity.  There  are  several  different 
wa3^s  of  doing  this;  some  are  very  objectionable.  The  twisted  suture, 
as  applied  to  the  veins  of  the  leg,  induces  too  great  irritation  in  the 
scrotum,  and  there  its  introduction  is  often  followed  hy  violent  inflam- 
mation or  sloughing,  or  by  an  opening  up  of  the  areolar  tissue  of  the 
scrotum  with  osdema,  and  even  purulent  infiltration.  It  is  better,  I 
think,  not  to  use  tliis  method  here;  indeed  I  have  twice,  in  the  practice 
of  others,  seen  it  followed  by  death.  The  plan  I  have  adopted  for  some 
years  is  that  suggested  and  practised  b}-  Vidal  de  Cassis,  and  is  as  fol- 
lows. The  vas  deferens,  readily  distinguished  by  its  round  cord-like 
feel,  is  first  separated  from  the  veinSy  and  entrusted  to  an  assistant ; 


Fig.-  84:3. — Iron  Pin  for  Treatment  of  Varicocele. 

next,  an  iron  pin  bored  with  a  hole  at  each  end  (Fig.  843)  is  passed  be- 
tween the  vas  and  the  veins,  and  brought  out  at  the  point  of  perforation, 


Fig.  844. — Needle  threaded  with  Silver  Wire. 

the  scrotum   being   first   notched  with   a  scalpel ;    then   a  silver  wire, 
threaded  on  a  needle  so  constructed  that  the  wire  shall  follow  it  without 
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cati'hing  (Fig.  844),  is  passed  in  at  the  aperture  of  entry  of  the  pin,  and 
carried  between  tlie  integument  of  the  serotum  and  the  veins,  the  wire 
being  brought  out  at  the 
second  puncture  (Fig.  845). 
Each  end  of  the  wire  is  now 
passed  through  the  corre- 
sponding hole  of  the  pin, 
which  is  twisted  round  and 
round  repeatedly,  each  turn 
causing  the  wire  to  be  rolled 
around  the  pin,  and  so  tight- 
ened, till  the  veins  are  firnil}^ 
compressed  between  the  pin 
behind  and  the  loop  of  wire 
in  front  (Fig.  846).  By  this 
means  the  scrotum  is  quite 
free  and  uncompressed,  and 
there  is  no  danger  of  ex- 
citing inflammation  or  oede- 
ma. Tiie  wire  should  be  tightened  from  day  to  day,  as  it  causes 
ulceration  in  the  veins  until  it  has  completely  cut  through,  which  re- 
sults, usually,  in  about  a  week  or  ten  days.  Meanwhile,  there  is  much 
plastic  matter  thrown  out  around  the  veins;  this  finally  contracts  and 
obliterates  their  channels.  This  method  produces  an  effectual  and  per- 
manent cure  (B'ig.  841). 


Fig.  845.— Vidal's  Operation 
for  Varicocele :  Needles 
and  Wire  applied. 


Fig.  846.— Wire  Twisted 
and  Veins  KoUed  up. 


Fig.  847. — Vidal's  Operation:   Appearance  of  Needle  and  Wire  wlien  removed. 

Of  late,  I  have  been  in  the  habit  of  employing  a  simpler  method.  I 
separate  the  vas  deferens  in  the  usual  wa}',  and  then  make  a  small  inci- 
sion, about  half  an  inch  long,  in  the  front  and  back  of  the  sci'otura  : 
afterwards  I  pass  a  needle  armed  with  silver  wire,  as  before  described, 
between  the  vas  and  the  veins,  bringing  it  out  behind;  I  then  return  the 
needle,  but  this  time  carrying  it  in  front,  between  the  veins  and  the  skin  ; 
and  thus  the  veins  are  included  in  a  loop  of  wire,  without  implicating 
the  scrotum.  The  loop  is  then  tightly  twisted  together,  so  as  to  con- 
strict the  enclosed  vessels.  This  plan  has  a  similar  effect  to  that  of  the 
wire  and  pin  combined  ;  by  repeated  tightenings  the  wire  gradually 
effects  a  passage  by  ulceration  through  the  veins,  which  are  obliterated 
by  the  same  process. 

It  has  been  objected  to  this  and  similar  operations,  that  atrophy  of 
the  testis  may  take  place,  from  its  arterial  branches  being  included 
together  with  the  veins  ;  but,  as  the  spermatic  artery  runs  near  to  the 
vas  deferens,  and  is  held  out  of  the  way  with  that  duct,  it  escapes,  and 
the  chance  of  that  mischief  is  avoided.  Nevertheless,  atrophy  of  tlie 
testis  may  coexist,  as  the  result  of  long-continued  pressure  of  the  blood 
in  the  vessels  of  the  gland  before  the  performance  of  the  operation. 


TUMORS  OF  THE  TESTIS. 


All  solid  tumors  of  the  testicle  are  classed  together  under  the  generic 
term  of  Sarcocele  ;  and,  when  these  are  conjoined  with  fluid  accumu- 
lations in  the  tunica  vaginalis,  they  are  termed  Hydro-sareocele. 
Sarcocele  is  usually  divided  into  the  Simj^le,  the  Syphilitic^  the  Tuber- 
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culous,  the  Cystic,  and  the  Malignant ;  which,  indeed,  comprise  so  many 
distinct  diseases  of  the  testis,  requiring  separate  study. 

Simple  Sarcocele  is  a  chronic  enlargement  of  the  testis  resulting 
from  inflammatory  mischief  in  the  organ,  not  arising  from  syphilis  or 
deposit  of  tubercle.  It  is,  in  fact,  clironic  orchitis.  Both  the  epididy- 
mis and  the  bod}^  of  the  gland  are  usually  affected.  The  testicle  feels 
hard,  smooth,  solid,  though  perhaps  slightly  elastic  at  points;  it  is  ovoid 
in  shape,  and  usually  about  as  large  as  a  duck's  egg.  It  is  heavy  and 
but  slightly  painful,  and,  except  in  very  old  cases,  the  peculiar  sensation 
felt  on  squeezing  a  testicle  is  present.  The  cord  is  usually  somewhat 
thickened,  and,  as  Avell  as  the  groin,  is  the  seat  of  pain  of  a  dragging 
character.  The  tunica  vaginalis  occasionally  contains  serous  fluid  lying 
in  front  of  and  obscuring  the  testis,  constituting  the  condition  spoken 
of  as  hydro-sarcocele.  The  scrotum  is  always  healthy,  and  one  testicle 
only  is  usually  affected.  Occasionally  simple  chronic  inflammation  may 
slowly  give  rise  to  suppuration,  and  one  or  more  abscesses  may  foi'm, 
especially  in  strumous  subjects.  In  these  circumstances,  a  part  of  the 
indurated  testicle  softens  and  becomes  prominent,  the  skin  becomes  red, 
shining  and  thinned,  and  adhesions  form  be- 
tvveen  it  and  the  gland  beneath.  At  last  the 
abscess  bursts  and  a  fistulous  opening  is  left. 
Through  this  aperture  a  fungus  (hernia  testis, 
or  benign  fungus  of  the  testicle)  speedily  pro- 
trudes, which  grows  sometimes  slowlj-,  some- 
times rapidlj^  perhaps  attaining  a  very  consi- 
derable size  (Fig.  848).  As  the  fungus  increases, 
the  organ  appears  to  atrophy,  but  in  reality  is 
drawn  out  of  the  scrotum  and  merges  into  the 
fungus.  This  fungus  is  not  a  new  growth,  but 
is  a  granular  mass  composed  essentially  of  the 
tubuli  testis  and  inflammatory  products.  It  is 
in  the  form  of  a  pale  reddish-3'ellow  granular 
Fi<r.  848.— Hernia  Testis  or  mass.  If  Small  and  firm,  it  may  become  a  very 
Benign  Fungus  of  theTesticie.  chrouic  complaint ;  but  if  large,  rapidly  grow- 
ing, and  loose-textured,  it  speedih'  destroys  the 
secreting  structure  of  the  testis,  leaving  nothing  in  the  scroLum  but  a 
thickened  epididymis  and  a  contracted  and  shrunken  tunica  albuginea- 
It  is,  however,  surprising  how  long  the  functions  of  this  organ  will  con- 
tinue, though  its  tissue  is  in  a  great  measure  destroyed,  and  its  struc- 
ture traversed  b}'  suppurating  fistulse.  Occasionally,  instead  of  bursting 
and  giving  rise  to  fungus,  the  abscess  may  become  surrounded  by  dense 
fibroid  tissue  and  remain  stationary,  and  this  dense  wall  has  been  known 
to  ealcifJ^ 

Simple  chronic  orchitis  can  usually  be  distinctly  attributed  to  a  blow, 
squeeze,  or  other  injury  by  which  inflammation  has  been  excited  in  the 
organ. 

Stricture. — On  making  a  section  of  a  testicle  affected  with  simple 
chronic  inflammation,  the  tunica  vaginalis  will  be  found  to  be  more  or 
less  adherent,  and  perhaps  separated  from  the  tunica  all)uginea  in  parts 
by  small  collections  of  fluid.  The  tunica  albuginea  is  thickened,  often 
presenting  on  its  external  surface  a  series  of  firm,  glistening  layers. 
The  septa  of  the  testis  are  seen  to  be  thickened,  rendei'ing  the  whole 
organ  hard  and  firm,  and  giving  it  a  bluish-grey  appearance.  In  the 
midst  of  this,  soft  opaque  yellow  spots  may  be  seen.  These  have  been 
mistaken  for  tubercle,  but  are  in  reality  masses  of  chronic  inflammatory 
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products  that  have  undergone  fatty  degeneration.  The  microscope 
shows  that  the  chronic  inflammation  chiefly  affects  the  intertubular 
fibrous  tissue,  but  in  many  cases  this  is  accompanied  by  catarrhal  over- 
growth of  the  epithelium. 

Prognosis, — Simple  chronic  orchitis  usually  terminates  in  recovery, 
but  the  organ  may  be  left  somewhat  enlarged  and  indurated,  or  in  other 
cases  it  may  undergo  atrophy  as  the  inflammatory  products  become  ab- 
sorbed. 

Treatment. — Strapping  and  the  administration  of  an  alterative  course 
of  bichloride  of  mercury  may  be  tried.  If  the  organ  do  not  diminish  in 
size  by  these  means,  or  if  it  be  a  source  of  much  inconvenience  to  the 
patient,  it  must  be  removed.  If  accompanied  by  hydrocele  the  hydro- 
cele must  be  tapped,  but  on  no  account  should  injection  of  iodine  be  re- 
sorted to.  If  abscesses  form,  they  must  be  opened.  When  a  fungus  has 
protruded  through  one  of  the  fistulous  apertures,  means  must  be  taken 
to  repress  or  remove  this,  lest  it  go  on  to  complete  destruction  of  the 
testis.  If  it  be  of  small  size,  the  best  plan  will  be  to  sprinkle  it  with 
red  oxide  of  mercury,  and  to  strap  it  tightly  down  with  a  piece  of  lint 
and  strapping.  If  it  be  larger,  it  may  be  shaved  off,  and  the  cut  sur- 
face then  dressed  with  the  ointment  of  the  red  oxide  of  mercury ;  care 
being  taken  during  cicatrisation  to  repress  the  granulations  below  the 
level  of  the  surrounding  integument  by  strapping  and  pressure.  Sj^-me 
has  recommended  that  the  pressure  should  l)e  effected  by  the  integu- 
ment of  the  part;  an  elliptical  incision  being  made  round  the  fungus 
and  the  edges  of  the  opening  in  the  skin  through  whicli  it  protrudes 
pared  away,  the  scrotal  integuments  are  freely  separated  b}-  dissaction 
from  their  subjacent  connexions,  and  brought  together  over  the  pro- 
truding mass  and  secured  by  sutures.  This  operation  I  have  practised 
with  success.  Should  the  fungus  be  of  very  large  size,  so  as  to  include 
within  itself  the  whole  or  greater  part  of  the  structure  of  the  testis,  it 
may  not  be  possible  to  save  any  of  that  organ;  and  in  these  circum- 
stances it  is  better  to  remove  the  whole  gland  ;  if  left  it  could  never  be 
of  any  service,  and  would  continue  slowly  to  suppurate. 

TURBERCULAR  TeSTICLE,  ScROPULOUS   TesTICLE,  OR  TUBERCULAR  SaR- 

COCELE — This  disease,  although  occasionally  met  with  in  individuals 
apparently  strong  and  health}-,  usually  occurs  in  those  of  a  feeble  or 
cachectic  constitution,  most  frequently  in  early  manhood  ;  and,  although 
commonly  associated  with  i)hthisis,  may  occur  without  any  evidence  of 
tubercularisation  in  other  organs.  It  is  very  common  to  find  both 
glands  affected,  but  the  disease  is  usually  more  advanced  in  one  than  in 
the  other.  In  some  cases  it  arises  apparentl}'  as  a  sequence  of  gonor- 
rhoea! epididymitis,  or  there  may  be  a  history  of  some  injury  to  the  tes- 
ticle. The  disease  almost  invariably  commences  in  the  epididymis, 
either  at  the  globus  major  or  minor,  which  becomes  swollen,  indurated, 
and  slightly  tender.  As  it  progresses,  it  spreads  upwards  along  the  vas 
deferens  until  it  may  reach  the  prostate  and  vesicuhie  seminales,  and 
forwards  through  tlie  corpus  Highmorianura  into  the  body  of  the  testis. 
In  some  rare  cases,  it  is  said  to  commence  in  the  body  of  the  gland. 
The  progress  of  the  disease  is  usuall}'  slow,  but  it  may  go  on  rapidly  to 
almost  complete  destruction  of  the  testis.  In  a  well  marked  case  the 
following  conditions  will  be  found.  The  testicle  is  moderately  enlarged, 
but  on  examination  this  enlargement  will  be  found  to  be  chiefly  in  the 
epididymis,  which  can  be  felt  as  an  irregular,  craggy,  nodulated  mass, 
half  surrounding  the  body  of  the  gland  in  the  form  of  a  crescent  situ- 
ated at  its  posterior  aspect.     In  the  hard  mass,  which  often  considerably 
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Fig.  849.— Tubercular  Test-'- 
cle,  showing  the  diseased 
Epididymis  forming  a  cre- 
scentic  mass  partially  sur- 
rounding tie  healthy  body. 


exceeds  tlie  body  of  the  gland  in  bulk,  spots  of  softening  may  be  felt. 
The  gland  itself  may  feel  soft  and  natural,  or  a  nodule  or  two  may  be 
felt  in  its  salistance.  The  affection  is  scarcely  ever  complicaled  by 
liydrocele,  and  in  the  earlier  stages  the  scrotum  is  unaffected.  The 
spermatic  cord  will  usually  present  no  general  thickening,  but  the  vas 
deferens  is  enlarged.  Instead  of  feeling  like  a  piece  of  whipcord  be- 
tween the  fingers,  it  may  be  as  large  as  a  quill.  If  the  disease  have 
extended  to  the  vesicuUe  seminales,  tiiese  can  be 
felt  enlarged  and  hardened  by  introducing  the 
finger  into  the  rectum.  Thei-e  is  little  or  nf> 
pain,  and  on  squeezing  the  gland  the  ordinary 
sensations  will  be  perceived  by  the  patient  ex- 
cept in  a  very  advanced  stage  of  the  disease.  As 
the  disease  advances  one  of  the  craggy  nodules 
softens,  and  the  skin  becomes  adherent  over  it. 
This  process  is  accoujpanied  l)y  more  acute  in- 
flammation, usually  causing  marked  increase  of 
pain  and  tenderness.  The  adherent  skin  becomes 
red  and  shining,  and  finally  gives  way,  and  the 
tuberculous  abscess  discharges  itself,  leaving  an 
unhealt}-  cavity  yielding  tliin  pus  mixed  with 
soft,  shreddy  whitish-yellow  sloughs.  In  some 
favorable  cases  the  cavity  may  granulate  and 
close  completely,  or  leave  merel}''  a  fistulous 
opening  discharging  small  quantities  of  serous 
fluid.  In  most  cases,  however,  tlie  process  of 
softening  extends,  other  nodules  break  down,  and  a  great  part  of  the 
testicde  may  be  destroyed.  If  an  abscess  should  form  in  the  body  of 
the  gland,  a  hernia  or  fungus  testis  may  follow,  as  in  simple  chronic 
orchitis.  Occasionally  exuberant  granulations  may  sprout  out  from  the 
I'egion  of  the  epididymis,  closely  resembling  the  true  fungus  testis.  The 
general  health  suffers  greatl}^,  and  at  a  comparatively  early  stage  of  the 
case  tultercular  disease  of  the  lungs  is  almost  certain  to  make  its  ap- 
pearance. In  the  great  majority  of  cases,  the  opjjosite  testicle  also 
becomes  affected.  Death  usually  results  from  the  disease  of  the  lungs, 
but  it  maj'  occur  from  acute  general  tuberculosis  with  tubercular  men- 
ingitis. Occasionally  the  disease  may  extend  to  the  urinary  tract,  and 
terminare  fatally  from  tubercular  disease  of  the  kidneys. 

In  some  cases  of  phthisis,  in  which  the  testicles  enlarge,  and  yet  give 
but  little  trouble,  the  whole  organ,  both  body  and  epididjanis,  may  be 
found  converted  into  a  uniform  soft  cheesy  mass  A  specimen  of  two 
such  testicles,  from  a  patient  who  died  from  disease  of  the  lungs,  is  in  the 
Museum  of  University  College.  In  cases  of  acute  general  tuberculosis, 
gi'ey  granulations  have  been  found  in  the  testicles. 

Structure. — On  making  a  section  from  before  backwards  through  a 
typical  specimen  of  tubercular  disease  of  the  testicle,  the  following  con- 
ditions will  be  found.  The  tunica  vaginalis  may  be  perfectly  healthy, 
or  may  be  here  and  there  adherent  to  the  tunica  albuginea.  The  tunica 
albuginea  will  be  normal  in  appearance,  except  in  the  immediate  neighbor- 
hood of  a  tubercular  growth,  where  it  will  be  thickened.  That  part  of 
the  body  of  the  gland  nearest  the  surface  maj^  be  perfectly  healthy  in 
appearance;  there  is  no  thickening  of  the  septa,  and  the  tubules  can  be 
teased  out  under  water  as  in  a  healthy  testicle.  As  we  approach  the 
corpus  Highmorianum,  the  gland  becomes  studded  with  small  hard 
nodules,  not  growing  in   the  septa,  but  in  the  glandular  substance  of 
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the  testis.  In  their  earliest  stage  these  are  merely  hard  seini-trjuisparent 
granulations;  but  they  soon  show  signs  of  undergoing  fatty  degenera- 
tion in  tlie  centi-e,  so  that  the  majorit}^  have  the  appearance  of  small 
hodies  about  the  size  of  a  millet-seed,  having  a  yellow  opaque  centre, 
and  a  delicate  greyish  semi-transparent  growing  margin.  Still  nearei- 
the  corpus  Highmorianum  these  yellow  s])ots  coalesce,  and  form  a  solid 
cheesy  substance,  continuous  with  a  still  larger  mass  of  tiie  same  kind, 
which  represents  the  epididymis,  and  half  surrounds  the  body  of  the 
gland  in  the  shape  of  a  crescent.  In  this  larger  mass  patches  of  soften- 
ing are  found  forming  tlie  tubercular  abscesses  above  described,  and 
these  may  extend  into  the  body  of  the  gland  On  making  transverse 
sections  of  tlie  vas  deferens,  its  walls  will  bo  seen  to  be  thickened,  and 
its  centre  filled  up  with  a  yellow  cheesj^  material  If  the  disease  be 
further  advanced,  the  wliole  gland  maybe  converted  into  a  single  cheesy 
mass,  in  wliich  softening  may  be  taking  place  at  various  parts. 

Tlie  exact  nature  of  tlie  change  that  takes  place  in  tiie  production  of 
the  condition  above  described,  has  given  rise  to  much  dilference  of 
opinion;  some  authors  maintaining  that  the  primar}'  change  consists  in 
an  overgrowth  of  the  epithelium  of  the  tubuli  seminiferi  and  epididj'mis, 
which  afterwards  undergoes  fatty  degeneration;  and  others  asserting 
that  the  primary  growth  takes  place  between  the  tubuli,  and  that  the 
changes  in  the  epithelium  are  secondary. 

The  accompanying  drawing  (Fig.  850)  represents  a  section  of  one  of 
the  small  outlying  nodules  in  the  body  of  the  gland,  as  described  above. 


Fig.  850. — Tubercular  Testi.s.     a.  Tubuli  seminiferi ;  h.  Giant-cells  (40  diam.). 

It  will  be  seen  thnt  the  change  chiefly  consists  in  an  accumulation  of 
small  round  cells  in  a  more  or  less  perfect  reticulate  stroma  between  the 
tubules,  separating  them  from  each  other.  At  tiie  same  time  the  walls 
of  the  tubules  have  undergone  a  change,  being  infiltrated  with  cells  in 
the  same  way  as  the  surrounding  parts.  Tlie  tubules  also  are  choked 
with  epithelium,  which  in  some  parts  of  the  same  testicle  was  found  to 
l)e  undergoing  fatty  degeneration.  Towards  the  centre  of  the  nodule 
the  intertubular  growtli  also  becomes  caseous.  Scattered  through  the 
new   growth  are  m^ny   lai-ge   masses  of  protoplasm   containing  many 
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nuclei,  the  so-called  giant-cells.  These  are  not  constantly  present  in 
cases  of  tubercular  testis.  It  is  most  probable,  therefore,  that  the 
change  commences  in  the  lymphatic  tissue  in  the  walls  of  the  ducts  of 
the  epididymis  and  between  the  tubuli  seminiferi,  and  gives  rise  to 
secondary  proliferation  of  the  epithelium;  both  the  intertubular  growth 
and  the  proliferated  epithelium  afterwards  undergoing  fatty  degenera- 
tion, and  forming  cheesy  masses. 

Prognosis. — The  prognosis  of  tubercular  disease  of  the  testis  is  ex- 
tremely bad.  Treatment  is  of  little  if  any  avail,  and  the  patient  almost 
invariabl}'^  dies  sooner  or  later  of  disease  of  the  lungs,  from  general 
acute  tuberculosis,  or  from  extension  of  the  disease  to  the  bladder,  pros- 
tate, and  even,  in  rare  cases,  the  kidnej'S.  In  some  cases,  however, 
after  the  abscesses  have  burst,  the  cavities  may  heal,  and  the  testicle 
remain  withered,  but  free  from  active  disease. 

Treatment. — The  treatment  of  tubercular  testis  must  be  conducted  on 
general  principles  ;  alteratives,  tonics,  especially  the  iodide  of  iron,  with 
cod-liver  oil,  and  general  hj^gienic  means  calculated  to  improve  the 
health,  must  be  steadily  persevered  in  for  some  length  of  time.  Local 
applications  are  of  little  avail.  The  abscesses  must  be  opened  when 
tliey  form,  and  some  simple  dressing  applied.  If  fungus  form,  it  is  of 
little  use  to  try  to  treat  it  by  the  methods  before  described,  as  if  the 
body  of  the  testis  be  deepW  infiltrated  with  tubercle,  no  good  could  i-e- 
sult.  If  the  gland  give  much  trouble  to  the  patient,  and  if  there  be  at 
the  same  time  no  very  marked  constitutional  affection,  and  the  lungs  be 
not  in  a  state  of  very  active  disease,  the  operation  of  castration  is  i)er- 
fectly  justifiable;  although  in  most  cases  it  is  at  best  only  calculated  to 
give  the  patient  temporary  relief,  as  the  disease  usually  extends  along 
the  vas  deferens  beyond  the  reach  of  the  knife,  and  will  continue  to  pro- 
gress in  the  vesiculae  seminales  and  prostate,  unless  the  patient  succumb 
early  from  disease  of  the  lungs. 

Syphilitic  Orchitis,  Syphilitic  Sarcocele — Syphilitic  disease  of 
the  testicle  appears  under  two  forms,  a  simple  inflammatory  and  a 
gummatous.  The  latter  has  frequently  been  confounded  with  tuber- 
cle, under  the  name  of  tuberculo-syphilitic  sarcocele.  The  error  arose 
before  the  exact  nature  of  the  syphilitic  gumma  was  understood. 
Syphilitic  orchitis  of  both  forms  may  occur  either  as  the  result  of  in- 
herited syphilis  in  infants  or  of  acquired  syphilis  in  adults.  It  is 
usually  one  of  the  later  manifestations  of  the  disease. 

The  Simple  Inflammatory  Form,  which  has  been  accurately  de- 
scribed by  Virchow,  consists  essentially  of  a  chronic  inflammation  of 
the  connective  tissue  between  the  tubuli  seminiferi.  The  disease  may 
uniformly  affect  the  whole  gland  or  be  limited  to  localised  patches. 
If  the  whole  gland  be  affected,  the  organ  slowly  enlarges  to  perhaps 
more  than  double  its  natural  size.  The  enlargement  will  be  found  to 
affect  the  body  of  the  gland,  the  epididymis  undergoing  but  little  if 
any  change;  in  fact,  it  may  be  to  a  great  extent  concealed  by  the  thick- 
ening round  it  so  as  to  be  scarcely  recognisable.  The  cord  and  vas 
deferens  are  unaffected.  The  body  of  the  gland  feels  hard,  almost  car- 
tilaginous, and  the  surface  is  smooth  or  perhaps  slightly  irregular. 
There  is  no  pain,  except  a  dragging  sensation  in  the  groin  due  to  the 
increased  weight  of  the  testicle.  There  is  little  or  no  tenderness,  and 
in  the  more  advanced  stages  the  peculiar  sensation  caused  by  squeezing 
a  healthy  testicle  is  absent.  There  is  no  tendency  to  softening  or  to 
the  formation  of  abscess.  The  disease  is  almost  always  accompanied 
by  hydrocele,  but  at  the  same  time  adhesions  may  exist  at  various 
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♦ 
pfirts  between  the  tunica  albuginea  and  the  tunica  vaginalis,  dividing 
the  fluid  into  two  or  more  portions,  or  limiting  it  to  a  small  part  of  the 
surface  of  the  testicle.  Most  commonly  onl}'  one  testicle  is  affected, 
but  both  may  be  attacked.  In  the  localized  form  the  induration  is 
limited  to  one  or  more  portions  of  the  gland,  the  remainder  being  soft 
and  health}'. 

Structure. — On  making  a  section  fi'om  before  backwards,  the  follow- 
ing appearances  are  found.  If  hydrocele  exist,  the  tunica  vaginalis  will 
be  opaque  and  thiclvened,  and  probably  adherent  at  various  points  to 
the  surface  of  the  testicle.  If  no  hj^drocele  be  present,  the  tunica  vagi- 
nalis may  be  uniformly  adherent.  The  tunica  albuginea  will  always  be 
found  greatly  and  irregularly  thickened,  and  from  it  proceed  opaque 
white  dense  fibroid  processes  into  the  substance  of  the  gland.  These 
ma}^  in  extreme  cases  be  so  abundant  that  no  healthy  gland-substance 
can  be  seen  between  them ;  in  less  severe  cases,  patches  of  healthy  tubu- 
lar substance  are  found  at  various  parts  of  the  organ.  A  process  of 
cicatricial  contraction  taking  place  in  these  fibroid  processes  may  lead 
to  a  dimpling  of  the  surface  of  the  organ.  The  microscope  shows  that 
the  change  is  due  to  an  inflammatory  small  round-celled  growth,  which 
afterwards  undergoes  a  development  into  a  dense  fibroid  tissue,  situated 
in  the  connective  tissue  between  the  tubuli  seminiferi.  The  new  growth 
separates,  and  presses  on  the  tubules,  and  may  lead  to  their  destruction 
in  large  areas,  as  the  result  of  the  pressure. 

The  gummatous  form  is  an  aggravation  of  that  just  described, 
and  presents  the  same  symptoms,  with  the  addition  of  those  caused  by 


Fig.  851. — Syphilitic  Gummata  of  the  Testis,     a,  b.  Gummata  cut  across  ; 
c.  Section  of  Globus  minor  and  Cord. 

the  presence  of  the  gummata.  These  form  hard  craggy  nodules  on  the 
surface  of  the  gland,  the  irregularities  so  produced  being  much  greater 
than  those  arising  from  simple  fibroid  induration.  The  gummata  have 
little  tendency  to  soften,  and  discharge  externally;  yet  in  rare  cases 
they  may  do  so. 

Structure. — On  making  a  section  of  a  gland  in  this  condition,  more 
or  less  of  the  fibroid  induration,  above  descril)ed,  will  always  be  found 
combined  with  thickening  of  the  tunics  of  the  testicle.  The  gummata 
vary  in  size,  from  a  split-pea  to  a  hazel-nut.  Thej'  are  of  an  oi)aque 
yellow  color,  irregular  in  shape,  and  of  dense  leathery  hardness.  They 
may  be  tolerably  sharply  circumscribed  to  the  naked  eye,  but  are  usu- 
ally surrounded  by  a  zone  of  fibrous  induration  of  an  opaque  white 
color.  The  microscope  shows  around  them  the  same  small-celled  growt  h 
above  described,  situated  between  the  tubules.     Nearer  the  centre  the 
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tubnles  are  found  to  be  pressed  upon  and  destroyed,  and  the  cells  of  the 
new  growth  commence  to  undergo  degeneration  ;  until,  in  the  yellow 
part  of  tlie  gumma,  nothing  but  granular  debris  are  to  be  recognised. 


Fig.  852.— Syphilitic  Testis,     a.  Tubuli  Seminiferi  ;  6.  A  part  of  the  roimd-celled  growth 
beginning  to  undergo  fatty  degeneration  (180  diam.). 

The  gummata  may  be  distinguished  from  tubercle  by  their  greater 
toughness  and  more  opaque  yellow  color.  Tubercle  is  rarely  limited  to 
the  body  of  the  testis  ;  gummata,  on  the  other  hand,  rarely  affect  the 
epididymis. 

Prognosis. — If  the  disease  be  recognised  and  treated  early,  complete 
I'ecovery  ma^- be  confidently  hoped  for;  although  relapses  are  of  fre- 
quent occurrence.  In  the  more  advanced  stages,  the  prognosis  is  not  so 
hopeful,  as,  although  under  proper  treatment,  the  new  growth  may  be 
absorbed,  the  gland  will  remain  shrunken,  puckered,  and  indurated. 
This  is  but  what  would  be  expected  ;  as  the  tubuli  seminiferi,  as  above 
stated,  become  more  or  less  extensively  destroyed  by  the  pressure  of 
the  new  growth  in  the  later  stages  of  the  disease. 

The  Treatment  is  that  laid  down  in  Chapter  XXXVI.  for  constitu- 
tional syphilis.  Locally,  the  hydrocele  may  be  tapped  (but  on  no  ac- 
count injected),  and  pressure  may  be  applied,  by  strapping  over  some 
mercurial  ointment. 

Diagnosis  of  the  Simple,  Tubercular,  and  Syphilitic  Sarco- 

celes Tiie  diagnosis  of  these  affections  is  in  some  cases  easj' ,  in  others 

\evy  difficult.  Whatever  the  form  of  disease  may  be,  if  it  be  compli- 
cated b^'  hydrocele,  this  must  first  be  tapped  in  order  that  the  gland 
may  be  accurately  examined.  The  hydrocele  in  these  cases  may  not  be 
translucent,  as  the  tunica  vaginalis  is  often  thickened.  It  must  be  re- 
membered that  hydrocele  is  a  very  rare  complication  of  cancer,  or  of 
cystic  sarcoma ;  it  is  rare  with  tubercular  sarcocele ;  less  rare  with 
simple  chronic  orchitis,  and  very  common  with  syphilitic  disease.  From 
haematocele  and  tumors,  the  diagnosis  may  be  made  by  attention  to  the 
rules  laid  down  on  p.  930.  It  having  been  determined  that  the  swelling 
is  due  to  one  of  the  three  above-mentioned  causes,  it  remains  to  ascer- 
tain which  it  is.  This  may  be  done  by  attention  to  the  following  points. 
The  cord  is  often  thickened  and  tender  in  simple  chronic  orchitis  ;  in 
tubercular  sarcocele,  the  vas  deferens  alone  is  affected,  being  frequently 
considerably  enlarged;  in  syphilis,  the  cord  is  perfectly'  health3^  In 
simple  chronic  orchitis,  the  epididymis  may  be  swollen,  but  the  chief 
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enlavgemeiil  is  in  the  body;  in  tubercular  disease,  the  epididymis  is 
almost  alvvays  the  starting  point  of  the  disease,  and  is  enlarged  more 
than  the  body;  in  syphilitic  sarcocele,  tlie  body  is  first  and  almost 
exclusively  affected.  In  chronic  orchitis,  the  enlargement  is  usually 
uniform  and  smooth,  and  fluctuation  is  rarely  present;  in  tubercular 
sarcocele,  the  enlarged  epididymis  is  craggy  and  nodular,  and  spots  of 
softening  may  be  felt ;  in  syphilitic  sarcocele,  the  bod^^  of  the  gland  is 
greatly  indurated,  often  nodulated,  and  softening  is  very  rare.  The 
testicle  is  usually'  painfid  and  tender  in  chronic  orchitis;  in  tubercular 
sarcocele  it  is  sometimes  tender,  seldom  painful ;  in  syphilitic  disease, 
it  is  almost  invariably  perfectly  painless,  and  free  from  tenderness.  The 
constitutional  condition  of  the  patient  should  also  be  carefully  inquired 
into.  Chronic  orchitis  usually  arises  as  a  sequence  of  injury,  or  per- 
haps gonorrhoea,  in  patients  possibly  strumous,  gouty,  or  rheumatic; 
tubercidar  disease  occurs  almost  always  in  cachectic  subjects,  with  a 
tubercular  history  and  a  tendency  to  phthisis.  The  lungs  should  there- 
fore be  carefully  examined.  In  syphilitic  sarcocele,  the  ordinary  symp- 
toms of  constitutional  syphilis  may  be  present,  or  a  syphilitic  histoiy 
maj'^  be  obtained.  In  tubercular  sarcocele,  the  vesicultB  seminales  mny 
be  felt  to  be  enlarged  through  the  rectum. 

Cystic  Disease  of  the  Testis,  or  Cystic  Sarcoma  of  the  Testis, 
OR  Cystic  Sarcocele. — In  this  disease  the  testis  becomes  enhirged,  in- 
durated, of  a  yellowish-white  and  opaque  a|)peaT- 
ance,  and  studded  with  a  multitude  of  cysts,  that 
var^'  in  size  from  a  pin's  head  to  a  cherry,  contain- 
ing clear  amber-colored  or  brownish  fluid  (Fig. 
853'.  The  disease  may  run  a  simple  or  a  malig- 
nant course.  The  enlarged  testicle  mtxy  reach  a 
very  great  size,  without  showing  any  signs  of  gen- 
eral malignancy.  In  the  simpler  forms,  the  dis- 
ease somewhat  resembles  the  adeno-sarcoma  of  the 
mamma.  The  new  growth  is  found  to  be  com- 
posed of  a  stroma,  consisting  of  various  modifica- 
tions of  connective  tissue  in  all  stages  of  growth, 
in  the  midst  of  which  are  spaces  lined  with  epithe- 
lium. The  stroma  shows  great  irregularity  of 
structure.  In  the  same  specimen  may  be  found 
fibroid  tissue,  cartilage,  mj'xoma-tissue,  spindle- 
celled  and  round-celled  sarcoma-tissue.  Paget 
has  found  the  cartilage  to  be  arranged  in  beaded 
branching  lines,  resembling  the  course  and  shape 
of  the  lymphatic  vessels,  and  has  shown  tiiat  it 
actually  lies  within  them.     The  epithelial  s|)aces 

are  irregular  in  shape  and  size.  It  is  difliicult  to  say  whether  they  repre- 
sent the  remains  of  tubuli  seminiferi  or  not.  The  cysts  are  formed  by 
dilatation  of  these  spaces,  and  are  lined  by  a  squarish  epithelium.  In- 
tracystic  growths  may  be  found,  as  in  the  mamma,  projecting  into  the 
cysts.  The  disease  ma}'  assume  a  malignant  form,  eitiier  by  propagating 
itself  in  the  internal  organs  like  a  sarcoma  ;  or,  according  to  Rindfleisch, 
actual  cancerous  transformation  may  take  jjlace,  the  stroma  assuming 
the  form  of  a  cancer-stroma,  and  the  epithelium  of  the  spaces  assuming 
the  active  growth  of  the  cells  of  a  true  carcinoma.  According  to  Curl- 
ing, cystic  disease  of  the  testicle  is  the  result  of  morbid  changes  in  the 
ducts  of  the  rete  testis. 


Fig.   SJ3.  —  Cystic    Sarcoina 
of  the  Testicle. 
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Diagnosis — This  affection  has  been  carefully  studied  by  Sir  A.  Cooper, 
who,  with  great  justice,  adverts  to  the  difficulty  of  distinguishing  it 
from  other  diseases  of  this  organ,  more  especially  from  hydrocele.  Tlie 
points  to  be  especially  attended  to  in  distinguishing  the  cystic  sarcocele, 
ai'e  its  want  of  translucency,  the  more  globular  shape  of  the  organ,  its 
weight,  and  the  enlarged  and  varicose  state  of  the  veins  of  tlie  cord. 
If  there  be  any  doubt,  an  exploratory  puncture  will  resolve  tliis,  and 
should  alwaj's  be  practised. 

Treatment. — Cystic  sarcocele  requires  removal  of  the  diseased  organ. 

Cysts  containing  Colored  Matters Occasionally  cystic  tumors 

of  tlie  testicle  are  met  with,  in  which  the  substance  of  the  organ  is  atro- 
phied or  absorbed,  and  its  place  occupied  by  one  or  more  large  thin- 
walled  sacculi  containing  fluids  of  different  colors  and  consistence,  dark 
or  fatty.  One  of  the  most  remarkable  of  these  anomalous  tumors  of  the 
testis  that  I  have  seen  was  under  the  care  of  my  colleague  Marshall,  at 
the  hospital.  The  diseased  organ,  which  was  about  the  size  of  an 
ostrich's  egg.,  and  felt  partly  solid  and  partly  fluid,  was  found  after 
removal  to  be  composed  of  a  large  cj^st  filled  with  an  oily  fluid,  like 
melted  butter,  which  solidified  on  cooling.  After  removal,  Marshall 
found  that  the  sac  contained  some  foetal  debris,  and  was  doubtless  of 
an  embryonic  character.  The  patient,  who  was  about  thirty  years  of 
age,  had  been  affected  with  the  tumor  from  early  infancy. 

Enchondroma  of  the  Testicle. — Cartilage,  as  before  stated,  is 
almost  always  present  in  the  cj^stic  sarcoma  of  the  testis.  It  may, 
however,  appear  alone,  deposited  in  larger  or  smaller  nodules,  or  infil- 
trating the  gland.  It  usually  commences  in  the  body,  but  may  invade 
the  epididymis  ;  but,  according  to  Cornil  and  Ranvier,  whenever  it 
reaches  any  considerable  size  it  is  no  longer  purely  cartilaginous,  but  is 
mixed  with  sarcoma-tissue  and  complicated  with  cysts,  so  that  both 
clinically  and  pathologically  it  merges  into  the  disease  just  described 
as  cystic  sarcoma. 

Malignant  Sarcocele,  or  Cancer  of  the  Testicle,  not  unfrequently 
occurs,  and  almost  invariably  assumes  the  encephaloid  character.  It 
is,  indeed,  a  question  whether  any  other  form  of  cancer  ever  occurs  in 
the  testicle.  Walshe  agrees  with  most  observers  in  doubting  the  exist- 
ence of  the  other  varieties  of  malignant  disease  in  this  organ. 

Characters. — Cancer  of  the  testicle  most  commonly  occurs  in  the  first 
instance  in  the  body  of  that  organ,  rarely  affecting  the  epididymis  pri- 
marily. The  ordinary  characters  of  encephaloid  are  always  well  marked 
in  this  affection;  and  the  tumor  eventually  becomes  softened  down, 
pulpy,  and  fungous.  Intermixed  with  the  encephaloid  are  commonly 
found  masses  of  a  bright  yellow  color,  which  have  sometimes  been 
regarded  as  tuberculous;  but,  I  believe,  erroneously  so;  for,  in  those 
instances  in  which  I  have  had  an  opportunity  of  examining  them,  I 
have  found  them  to  consist,  as  in  the  simple  sarcocele,  of  plastic  matter 
that  was  undergoing  fatty  degeneration.  A  mialignant  testicle  may 
rapidly  attain  a  very  considerable  magnitude,  becoming  as  large  as  a 
cocoa-nut  in  a  few  Aveeks  or  months.  When  of  this  size  it  is,  of  course, 
abundantly  supplied  by  blood-vessels;  consequentl}^,  the  spermatic 
artery  and  accompanying  veins  will  be  found  a  good  deal  dilated.  The 
lymphatic  glands  in  the  neighborhood  speedily  become  enlarged,  those 
in  the  iliac  fossa  especially,  as  may  be  ascertained  by  deep  pressure  in 
the  flank.  The  inguinal  glands  do  not  in  general  become  affected,  until 
the  skin  has  become  implicated  by  the  progress  of  the  disease.  It  is 
then  also  that  the  cancerous  cachexy  rapidly  develops  itself. 


UNDESCENDED    TESTIS,  927 

Tlie  Si/mploms  of  enceplialoirl  of  the  testicle  are  nsnalh'  somewhat 
obscure  in  the  early  stages,  although  they  become  clearly  and  distinctly 
developed  as  the  disease  progresses.  The  patient  first  begins  to  com- 
plain of  some  degree  of  dragging  pain  and  weight  in  one  of  the  testes, 
which,  on  examination,  will  be  found  to  be  indurated  and  enlarged, 
thongh  preserving  its  normal  shape.  The  enlargement  continues  until 
the  testicle  attains  about  the  size  and  shape  of  a  duck's  egg,  being 
somewhat  tense  and  elastic,  but  smooth  and  heavy.  As  it  increases  in 
size,  which  it  usually  does  with  rapidity,  it  becomes  rounded  and  some- 
what doughy  or  pulpy  in  feel  in  parts,  where,  indeed,  it  may  almost  be 
semi-fluctuating,  though  in  others  it  continues  hard  and  knobbed.  This 
alteration  in  feel  is  partly  due  to  softening  of  tlie  substance  of  the 
tumor,  and  partly  to  its  making  its  way  througli  the  tunica  albuginea. 
The  scrotum  is  much  distended,  reddened,  and  purplish,  and  becomes 
covered  by  a  network  of  tortuous  veins  ;  the  cord  may  become  some- 
what enlarged,  hard,  and  knotty.  As  the  disease  advances,  the  scrotum 
becomes  adherent  at  some  of  the  softened  parts,  ulceration  takes  place, 
and  a  fungus  projects,  which  presents  all  the  characteristic  signs  of 
f'lngus  hgematodes;  it  does  not  eommonl}'  happen,  iiowever,  that  the 
disease  is  allowed  to  go  so  far  as  this  before  removal.  The  pain  is 
not  vei'y  severe  at  first,  but  after  a  time  assumes  a  lancinating  charac- 
ter, extending  up  the  cord  and  into  the  loins.  Secondary  infection 
of  the  system  takes  place  through  the  medium  of  the  lumbar  glands  in 
which  the  absorbents  of  tlie  testis  terminate.  In  cancer  of  the  scro- 
tum, just  as  in  the  same  disease  of  the  penis,  the  inguinal  glands  become 
second aril}^  affected. 

Treatment. — The  only  treatment  of  any  avail  in  encephaloid  of  the 
testicle,  is  the  removal  of  the  diseased  organ.  This  operation  is  not  per- 
formed so  much  with  tlie  view  of  curing  the  patient  of  his  disease,  which 
will  probably  return  in  tiie  iliac  glands  or  in  some  internal  organ,  as  of 
aflfording  temporar}^  relief  from  the  suffering  and  incumbrance  of  the 
enlarged  testicle.  It  is  therefore  an  operation  of  expediency,  and  should 
only  be  done  in  those  cases  in  which  the  disease  is  limited  to  the  testi- 
cle, the  cord  being  free  and  the  lumbar  glands  not  involved;  so  that,  if 
recurrence  take  place,  it  may  not  be  a  very  speedy  one. 

An  Undescended  Testis  may  become  the  seat  of  structural  dis- 
ease, just  as  it  may  be  affected  by  inflammation.  The  combination  of 
malposition  of  the  organ  and  structural  disease  is  necessarily  rare.  But 
its  possible  occurrence  must  be  borne  in  mind  by  the  Surgeon,  as  it  may 
lead  to  the  necessity  of  an  operation  for  the  removal  of  the  diseased 
mass  from  the  inguinal  canal.  Cases  of  this  kind  are  recorded  by  Storks 
and  J.  M.  Arnott.  The  tumor  in  the  first  case  was  as  large  as  a  cocoa- 
nut;  in  the  second,  as  a  man's  fist.  Both  were  medullary.  The  opera- 
tion consists  in  exposing  the  tumor  by  a  free  incision — if  necessary, 
carried  through  the  tendon  of  the  external  oblique — opening  the  tunica 
vaginalis,  enucleating  tlie  mass,  and  tying  with  care  the  shortened  sper- 
matic cord,  which  would  probably  be  the  most  diflflcult  part  of  the 
operation.  The  possible  co-existence  of  a  congenital  hernia  must  be 
remembered.  But  it  is  remarkable  that  peritonitis  does  not  appear  to 
be  the  chief  danger  of  this  operation.  In  neither  of  the  cases  above 
referred  to  did  it  occur,  the  patient  d3'ing  of  erysipelas  in  Arnott's  case; 
of  recurrent  cancer,  a  year  after  the  operation,  in  that  of  Storks.^ 

1  I  wovilcl  refer  those  who  wish  for  further  information  on  this  subject  to  Curl- 
ing's excellent  work  on  the  Testis. 
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OPERATION  OF  CASTRATION. 

This  operation  may  be  required  for  the  various  non-mnlignant  affec- 
tions of  tlie.testicle  that  have  resisted  ordinary  constitutional  and  locnl 
treatment,  and  have  become  sources  of  great  anno3'ance  and  discomfoit 
to  the  patient;  in  the  eaily  forms  of  malignant  disease,  also,  it  may  be 
advantageously  practised.  The  operation  may  be  performed  in  the  fol- 
lowing way.  The  patient,  iiaving  had  the  pubes  shaved,  should  lie  upon 
his  back  with  the  legs  and  tliighs  hanging  over  the  end  of  the  table. 
The  Surgeon  should  then  take  his  stand  in  front  of  the  patient  between 
his  legs,  and,  grasping  the  tumor  at  ils  posterior  part  with  his  left 
hand,  make  the  scrotum  in  front  of  it  tense.  If  the  mass  to  be  removed 
be  of  small  size,  he  makes  a  longitudinal  incision  over  its  anterior  sur- 
face;  if  of  large  size,  a  double  elliptical  incision,  enclosing  a  portion  of 
the  scrotum.  The  incision  should  commence  opposite  to  the  external 
abdominal  ring,  and  be  carried  rapidly  down  to  the  lower  part  of  the 
scrotum.  By  a  few  touches  with  a  broad-bladed  scalpel  or  bistoury, 
whilst  the  skin  is  kept  upon  the  stretch,  the  tumor  is  now  separated 
from  its  scrotal  attachments,  and  merely  left  connected  by  the  cord, 
which  must  tlien  be  divided.  Jn  some  cases,  it  will  be  found  advanta- 
geous to  expose  and  divide  the  cord  in  the  first  instance,  before  dis- 
secting out  tlie  tumor  from  the  scrotum,  as  in  this  way  a  better  command 
over  it  is  obtained. 

The  Division  of  the  Cord  constitutes  the  most  important  part  of 
the  operation,  whether  this  be  done  first  or  last ;  as,  unless  care  be  taken, 
the  cord  may  be  retracted  through  the  abdominal  ring  into  the  inguinal 
canal,  where  it  is  extremely  difflcult  to  follow  it,  and  where  the  cut  stump 
may  bleed  very  fi-eely,  pouring  out  the  blood  into  its  own  areolar  tissue 
so  as  to  swell  up  rapidly,  forming  a  large  thrombus,  and,  if  not  prop- 
ev\y  secured,  giving  rise  to  extensive  and  even   fatal  infiltration  into 

and  between  the  muscles  of  the 
part  and  into  the  flank.  This 
accident  is  prevented  by  tying 
a  piece  of  tape  tightly  round  the 
cord  above  the  part  to  be  cut, 
and  giving  this  into  the  charge 
of  an  assistant  (Fig.  854).  The 
arteries  of  the  cord  may  then  be 
tied  separately.  A  better  and 
safer  plan  than  this,  however, 
and  one  which  1  now  invariably 
adopt,  is  to  ligature  the  cord  as 
a  whole.  This  is  done  by  pass- 
ing a  piece  of  strong  whipcord 
under  the  cord,  and  t\dng  the 
whole  of  the  structure  very 
tigiitly  before  dividing  it.  In 
this  way  haemorrhage  is  most 
effectually  restrained  ;  and  the 
ligature  separates  about  the 
eighth  day.  It  is  worthy  of  re- 
mark, that  the  inclusion  of  the 
whole  cord  in  the  ligature  gives  rise  to  no  after-pain  of  any  consequence. 
Sutures  are  seldom  required,  the  edges  coming  into  apposition  of  them- 
selves;  the  wound   must  be   lightly  dressed,  and  allowed  to   heal   by 
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granulation,  bagging  in  llie  lower  part  being  prevented  during  the  after- 
treatment. 

In  cancer  of  the  testicle,  it  is  of  great  consequence  to  divide  tlie  cord 
as  high  up  as  possible,  for  obvious  reasons.  It  will  not,  however,  be 
safe  to  do  tliis  opposite  the  abdominal  ring  in  tlie  wa^y  that  has  just  been 
described,  as  there  would  not  be  sufficient  s[>ace  for  the  assistant  to  hold 
the  cord  above  the  part  to  lie  divided.  In  cnses  of  this  kind,  1  have 
found  it  a  good  practice  to  expose  the  cord  1)}'  dissection  up  to  the  abdo- 
minal ring  ;  then  to  draw  it  well  down,  and  to  include  tlie  whole  in  a 
strong  wliipcord  ligature,  tied  round  it  as  tightly  as  possible.  The  sec- 
tion is  tiien  made  a  quarter  of  an  inch  below  this,  and  the  opeiation  is 
completed  as  usunl ;  the  cut  stump  of  the  cord  may  retract  into  the  in- 
guinal canal,  but  cannot  bleed  if  proi)erly  tied,  and  will  alwaj^s  be  under 
command  by  drawing  upon  the  whipcord.  This  plan  of  tying  the  cord 
en  masse  was  at  one  time  generally  adopted  in  ail  cases  of  castration, 
but  is  not  now  commonly  emi)loyed.  The  objection  to  it  is,  that  by 
compressing  the  spermatic  nerves  with  the  ligature  the  after-pain  is 
increased  ;  but  this  certainly  does  not  alwa3's  hapiien,  for,  in  the  in- 
stances in  which  I  have  done  it,  but  little  pain  was  complained  of;  and 
the  practice  in  malignant  disease  of  the  testicle  has  the  advantage  of 
enabling  tlie  Surgeon  to  divide  the  cord  at  a  higher  poinc  than  he  other- 
wise coidd  ;  which  advantage  is  still  further  increased  by  the  parts  within 
and  below  the  ligature  sloughing  away,  and  thus  eventually  carrying  the 
section  to  a  level  with  the  point  tied. 

There  is  one  danger  that  maj^  occur  in  castration  in  3'oung  children. 
It  is  that  in  3'oung  subjects  the  processus  vaginalis  testis  may  not  be 
obliterated,  and  that  thus  the  peritoneum  may  be  opened  up  into  the 
wound  on  dividing  the  cord.  In  one  case  I  have  known  this  condition 
to  lead  to  fatal  peritonitis. 


GENERAL  DIAGNOSIS  OF  SCROTAL  TUMORS. 

The  diagnosis  of  scrotal  tumors  is  not  only  of  considerable  import- 
ance, but  is  often  attended  with  ver}'  great  difficulty  :  the  more  so,  as  they 
are  frequently'  associated  with  one  another,  so  that  much  tact  and  care 
are  required  to  discriminate  their  true  nature.  Thus  it  is  not  uncom- 
mon to  find  a  hydrocele  and  a  hernia;  a  hydrocele  and  a  varicocele;  or 
these  affections  co-existing  with  a  solid  tumor 
of  the  testicle.  In  other  cases,  again,  as  in 
the  annexed  figure  (855),  an  encephaloid  tu- 
mor may  co-exist  with  a  hydrocele  of  the 
tunica  vaginalis,  and  with  an  encysted  hj'dro- 
ccle  of  the  cord. 

Tumors  of  the  scrotum  may,  in  a  diag- 
nostic point  of  view,  be  divided  into  two  dis- 
tinct classes: — 1,  the  Reducible;  and  2,  the 
Irreducible. 

1.  Reducible  Tumors. — These  are  Hernia. 
Congenital  Hydrocele,  Diff"use  Hydrocele  of 
the  cord,  and  Varicocele;  in  all  of  which  the 
swelling  can  be  made  to  disappear  more  or 
less  completely  by  pressure  and  by  the  pa- 
tient lying  down;  reappearing  on  the  removal 
of  the  pressure,  or  on  his  assuming  the  erect 
posture.  The  mode  in  which  the  tumor  dis- 
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Fig.  8o.i.  —  Encephalokl  Testicle, 
with  Hydroceles  of  the  Tunica 
Vaginalis  and  of  the  Cord. 
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appears,  tends  greatly  to  establish  its  diagnosis;  though  the  general 
character  of  the  swelling,  and  the  history  of  the  case,  afford  important 
collateral  evidence  on  this  point. 

a.  In  Hernia  there  are  the  ordinary  signs  of  this  affection,  such  as 
impulse  on  coughing,  &c.  On  reducing  the  tumor,  it  will  be  found  that 
its  return  into  the  abdomen  is  accompanied  by  a  gurgling  noise,  and  hy 
the  sudden  slip  upwards  of  evidently  a  solid  body.  In  tlie  other  redu- 
cible tumors,  the  diminution  and  eventual  disappearance  underpressure 
are  more  gradual,  and  there  is  no  reduction  of  the  mass  as  a  whole. 

h.  The  gradual  squeezing  out  of  the  contents  of  a  Congenital 
Hydrocele,  together  with  its  translucency,  and  the  early  age  at  wliich 
it  occurs,  will  establish  its  true  character. 

c.  In  the  Difluse  Hydrocele  of  the  Cord,  there  is  an  uniform 
semi-fluctnating  swelling  in  and  near  the  ring;  in  whicli,  however,  there 
is  no  gurgling,  &c.,  no  complete  and  sudden  disappearance  as  in  hernia. 
It  is  also  less  defined,  and  has  a  less  distinct  impulse  on  coughing. 

d.  Varicocele  may  always  be  distinguished  by  its  pyramidal  shape, 
and  its  knotted,  soft,  and  irregular  feel.  After  being  reduced  when  the 
patient  lies  down,  it  will,  when  he  stands  up,  fill  again,  even  though  the 
Surgeon  compress  the  external  ring  with  his  fingers.  This  sign,  which 
distinguishes  it  from  a  hernia,  occurs  also  in  congenital  hydrocele;  from 
which,  however,  the  varicocele  may  be  distinguished  by  the  absence  of 
translucency,  the  want  of  fluctuation,  and  tb.e  general  feel  of  the  tumor. 

2.  Irreducible  Scrotal  Tumors  are  of  various  kinds;  such  as 
Omental  Hernia,  Hj^drocele,  Hsematocele,  the  various  forms  of  Sarco- 
cele  and  Cancer  of  the  Testicle.  Tliese  tumors,  though  presenting 
certain  characters  in  common,  yet  differ  somewhat  in  the  predominance 
of  particular  signs.  Thus,  the  shape  of  the  tumor  is  usually  pyriform 
in  hydrocele,  globular  in  hrematocele,  and  oval  in  sarcocele;  though  this 
is  subject  to  much  variation.  The  weight  is  least  in  hydrocele  and 
greatest  in  sarcocele,  proportionately  t©  the  size  of  the  tumor.  The 
characters  of  the  surface  present  considerable  differences,  being  smootli 
and  tense  in  hydrocele  and  hematocele;  often  irregular,  hard,  or  knotted 
in  the  other  vai'ieties.  The  rapidit}^  of  the  formation  of  the  tumor  is 
greatest  in  hfematocele. 

a.  Irreducible  Scrotal  Hernia  may  be  recognised  by  its  irregular 
feel,  by  its  impulse  on  coughing,  by  its  occupation  of  the  canal,  and  by 
the  testicle  being  distinctly  |)erceptible  below  it. 

h.  Hydrocele  of  the  Tunica  Vaginalis  is  always  recognisable  by 
its  translucency;  and  the  amount  of  opacity  conjoined  with  this  will 
enable  the  Surgeon  to  distinguish  the  degree  of  enlargement  of  tlie 
testis,  and  how  far  there  is  a  sarcocele  conjoined  with  it. 

c.  In  Haematocele  the  tumor  is  of  sudden  or  rapid  formation,  some- 
what globular,  opaque,  but  not  very  heavy  or  hard,  and  smooth  upon 
the  surface. 

c?.  In  Sarcocele  generally  the  tumor  is  heavy  for  its  size,  frequently 
globular  or  irregular  in  shape,  sometimes  knol)l)ed,  and  usually  attended 
by  a  good  deal  of  dragging  pain  in  the  groin,  and  frequently  hy  some 
enlargement  of  the  cord. 

In  these  three  forms  of  scrotal  tumor,  viz.,  hydrocele,  hseraatocele, 
and  sarcocele,  the  diagnosis  can  always  be  made  at  once  from  hernia, 
by  the  Surgeon  feeling  the  cord  free  above  the  tumor. 

The  point  of  most  importance  in  the  diagnosis  of  sarcocele  is  to  dis- 
tinguish the  malignant  from  the  non-malignant  varieties.  In  the  malig- 
nant the  rapiditj'  of  the  growth,  the  softness  and  elasticity  of  the  tumor. 
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the  implication  of  one  testis  only,  and  the  early  enlargement  of  the  cord, 
with  its  indurated  and  knobbed  condition,  are  important  signs;  espe- 
cially if  the  disease  occur  in  young  men.  In  a  more  advanced  condition, 
the  softening  of  the  swelling  at  parts  with  a  tuberous  condition  of  the 
rest,  and  the  occurrence  of  fungus  with  speed3'  constitutional  cachexy, 
will  point  to  the  malignant  nature  of  the  tumor.  In  cases  of  much 
doubt  and  difficulty  an  exploratory  puncture  may  be  made,  when  the 
contents  of  the  groove  in  tlie  needle  or  of  the  fine  cannula  will  probably 
determine  the  character  of  the  growth.  In  more  than  one  instance,  in 
which  there  was  much  obscurit}',  I  have  seen  the  true  nature  of  the  dis- 
ease cleared  up  in  this  way. 

SPERMATORRHCEA    AND    IMPOTENCE. 

Various  forms  of  debility,  of  loss  of  power,  or  of  irregularity  of  action 
in  the  generative  organs  of  the  male,  are  confounded  together  under  the 
terms  Spermatorrhoea  and  Impotence.  These  conditions  require  a 
more  careful  consideration  on  the  part  of  the  educated  Surgeon  than 
they  have  hitherto  received,  as  their  existence  is  a  source  of  the  deepest 
mental  depression  and  distress  to  the  sufferei*.  They  are  certainly  one 
cause  of  conjugal  unhappiness,  leading  perhaps  to  infidelity  on  the  part 
of  the  wife,  and  occasionally  even  to  suicide  of  the  husl)and.  These 
affections,  which  are  of  extreme  frequency  amongst  all  classes  of  the 
community,  having  scarcel}^  as  yet  received  that  attention  on  the  part 
of  the  profession  generally  that  their  importance  deserves,  the  unfortu- 
nate sufferers  from  them  are  too  often  driven  into  the  hands  of  those 
pestilent  quacks  who  flourish  in  the  metropolis,  and  infest  almost  every 
town  in  the  country,  by  whom  they  are  not  unfrequently  ruined  in  health 
as  well  as  in  purse. 

The  Sexual  Melancholia  that  accompanies  these  conditions,  is  one 
of  their  more  striking  characteristics.  The  patient  is  languid  in  manner, 
depressed  in  spirits,  his  countenance  is  pale  and  haggard,  e^^e  dull, 
expression  listless,  and  devoid  of  all  energy.  He  takes  no  interest  in 
the  ordinary  affairs  of  life,  his  whole  thoughts  are  concentrated  on  his 
own  condition,  and  he  feels  liimself  degraded  as  being  unfit  for  that 
duty  which  is  alike  the  first  and  lowest  of  man.  This  state  of  mind  is 
commonly  the  result  of  some  local  irritation  or  disease,  re-acting  on  a 
morbidly  sensitive  nervous  system;  and  on  examination,  the  Surgeon 
will  commonly  find  some  local  condition  that  has  been  the  starting  point 
of  the  mental  malady.  Balanitis,  phimosis,  or  varicocele  in  the  male; 
uterine  or  ovarian  irritation,  congestion,  or  disease  in  the  female,  are 
the  common  occasioning  causes.  But  the  most  frequent  direct  exciting 
cause  is  undoubtedly  that  pernicious  and  disgusting  habit,  alike  destruc- 
tive of  bodily  vigor  and  of  mental  power,  which,  lieedlessly  contracted 
in  youth,  lays  the  foundation  for  an  effete  and  impotent  manhood,  and 
for  premature  senilitj^  in  the  one  sex,  and  entails  hysteria,  in  its  most 
aggravated  and  intractable  forms,  on  the  other. 

We  may  recognise  at  least  three  distinct  varieties  of  generative  de- 
bility in  tlie  male,  of  whom  I  alone  speak,  which  may  in  some  cases 
amount  to  actual  impotence:  1.  True  Spermatorrhoea,  or  Seminal  Flux; 
2,  Spasmodic  Spermatorrhea,  or  Spermaspasmos ;  and,  3,  that  arising 
from  Want  of  Seminal  Secretion,  or  Asperma. 

1.  True  Spermatorrhcea,  or  Seminal  Flux,  is  chiefly  met  with  in 
young  men  usually  from  the  ages  of  eighteen  to  thirty.  It  is  commonly 
the  consequence  of  that  hideous  sin,  engendered  by  vice,  and  practised 
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in  solitude,  which  alike  eraasoulates  the  body,  enfeebles  the  mind,  and 
degrades  the  moral  nature  of  its  pei'petrator,  or  of  debility  of  the 
generative  organs  induced  by  gonorrhoea,  or  of  the  continued  struggle 
to  repress  the  natural  sexual  desires  by  a  life  of  forced  or  unavoidable 
continence.  In  this  form  of  the  disease  there  is  a  mixture  of  irritability 
and  debility.  The  generative  organs  are  excited  by  slight  emotional 
causes,  or  by  trivial  and  ordinary  physical  stimuli — a  thought,  a  look, 
a  word,  the  movement  of  a  carriage,  the  effort  of  straining  at  stool,  will 
excite  the  secretion  of  the  testes,  which  the  debilitated  state  of  the  pans 
allows  to  escape  with  a  feeble  ejaculatory  effort,  or  in  a  kind  of  leakage 
of  a  few  drops  from  the  urethra.  In  the  slighter  cases,  and  in  tiie  earlier 
stages  of  the  malady,  these  emissions  take  place  but  occasionally — three 
or  four  times  a  week,  chiefly  in  the  morning,  in  the  mid  state  between 
waking  and  sleeping,  and  are  preceded  by  an  erection.  In  the  more  ad- 
vanced stages,  the  emissions  occur  once  or  oftener  in  the  twenty-four 
hours  without  an  erection  ;  the  semen  at  last,  when  discharged,  flowing 
back  into  the  neck  of  the  bladder,  escaping  with  each  discharge  of  the 
ui-ine,  or  being  squeezed  out  after  defecation.  The  patient's  physical 
and  mental  state  becomes  seriously  implicated  in  these  more  advanced 
cases  of  true  spermatorrhoea.  His  countenance  is  pallid,  anaemic,  and 
sallow;  his  features  are  drawn,  their  expression  is  listless;  his  eyes 
lifeless  ;  his  spirits  depressed,  often  to  the  lowest  depths  of  despondency 
and  despair.  Connection  is  impracticable,  as  the  discharge  of  semen 
lakes  place  either  before  erection  occurs,  or  without  its  occurrence. 

Diagnoni^^. — This  form  of  spermatorrhoea  is  apt  to  be  confounded 
w\t\\  prostatorrhcea  (p  833,  vol.  II.);  but  the  diagnosis  may  always  be 
effected  b}^  a  microscopical  examination  of  the  discharge. 

An  occasional  involuntary  emission  is  not  true  spermatorrhoea.  It 
is  common  to  young  men  of  an  ardent  and  excitable  temperament,  and 
is  often  the  occasion  of  much  groundless  alarm.  It  occurs  at  that 
period  of  life  when  the  generative  power  and  sexual  feeling  are  at  their 
highest  point  of  development.  It  is  simply  the  result  of  a  hypersecre- 
tion of  the  testes  and  ovei'flow  of  the  semen.  For  its  repression,  moral 
advice  and  medicinal  agents  are  equally  unnecessary  and  unavailing.  For 
it,  early  and  congenial  marriage  is  the  only  remedy.  Unless  this  be 
adopted,  Nature  will  assert  herself — she  is  indifferent  to  social  conside- 
rations— she  will  enforce  her  rights  in  spite  of  all  restraint.  "Naturam 
expellas  furca;  tamen  usque  recurret." 

Treatment. — The  curative  treatment  should  consist  in  giving  tone  to, 
and  in  lessening  the  irritability  of,  the  genito-urinary  organs.  In  these 
cases  it  becomes  necessary  to  maintain  and  improve  the  tone  of  the 
system  by  remedies  calculated  to  remove  the  anaemia  and  to  stimulate 
the  nervous  energies.  With  this  view,  the  preparation  of  iron,  phos- 
phorus, nux  vomica,  and  cantharides  will  be  found  the  most  elfective. 
The  syrup  of  the  phosphate  of  iron  and  strychnine,  or  the  tincture  of 
the  perchloride  of  iron,  in  combination  with  those  of  nux  vomica  and 
cantharides,  will  be  found  of  the  greatest  service.  But  under  an}'  form 
of  treatment  the  cure  will  be  slow,  and  long-continued  perseverance  in 
the  use  of  remedies,  local  and  constitutional,  is  imperatively  necessai'v. 
In  addition  to  these  means  the  cold  hip-bath  should  be  assiduously  em- 
ployed. This  the  patient  should  use  every  night  and  morning;  remain- 
ing in  it,  at  first,  for  about  three  minutes,  but  gradually  increasing  the 
time  of  immersion  to  ten  or  fifteen.  The  patient  must  sleep  on  a  hard 
mattress,  be  lightly  covered,  and  eat  no  supper.  Some  satisfactory 
mental  occupation  should  also  be  provided,  or  travelling  if  possible. 
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In  some  crises  the  cold  shower-bath  appears  to  give  more  tone,  and  then 
should  be  preferred.  These  means,  useful  as  adjuncts,  will  not,  how- 
ever, cure  the  patient.  For  this  purpose,  the  local  irritability  must  be 
removed  by  the  application  of  the  nitrate  of  silver  to  the  prostatic  and 
bulbous  portions  of  the  urethra.  It  will  usually  be  found  that  there  is 
a  good  deal  of  tenderness  in  these  situations,  felt  on  pressing  upon  the 
perinasum,  or  on  passing  an  instrument  into  the  urethra,  when,  as  the 
point  enters  the  bull),  the  patient  will  suffer  much  pain.  The  continu- 
ance of  this  irritation  certainly  keeps  up  the  seminal  emissions,  and 
thus  maintains  the  debility  of  the  genital  organs,  and  the  nervous  irri- 
tabilit}^,  that  are  so  characteristic  of  these  cases.  It  may  most  eifect- 
ually  be  remedied  by  the  application  of  the  nitrate  of  silver,  as  origi- 
nally recommended  by  Lallemand  ;  and,  if  this  be  done  in  a  proper 
manner,  a  cure  will  usually  be  accomplished.  For  man^-  years  past  I 
have  employed,  with  much  advantage  in  such  cases,  the  instrument  here 
figured  (Fig.  850).      It  consists  of  a  silver  catheter,  having  about  a 


Fig-.  856. — Syringe-catheter  for  applying  Caustic  to  the  Uiethra. 

dozen  minute  apertures  near  the  end.  In  the  interior  is  contained  a 
slender  piece  of  sponge,  about  two  inclies  long,  fixed  to  the  expanded 
end  of  a  firm  stylet  thtit  moves  within  the  catheter.  The  instrument  is 
charged  by  filling  tlie  sponge  with  some  solution  of  nitrate  of  silver  by 
withdrawing  the  stylet.  It  may  then  be  well  oiled  ;  and,  being  passed 
down  to  the  spot  to  be  cauterised,  the  solution  is  forced  out  ol"  the 
aperture  by  pushing  down  the  rod,  which  compresses  the  sponge.  I 
have  found  this  S3'ringe-catheter  far  safer  and  more  manageable  than 
Lallemand's  or  anj'  other  porfe-caustiques  that  act  by  protruding  a  spoon 
or  sponge,  which  is  apt  to  be  grasped  b}'  the  spasmodic  action  of  the 
muscles  of  the  part,  often  being  returned  with  difficulty  into  the  shaft, 
and  not  without  risk  of  lacerating  the  mucous  membrane.  I  generally 
use  a  solution  of  the  strengtii  of  5j  of  the  nitrate  to  an  ounce  of  water; 
though  sometimes  only  a  half  or  a  third  of  tliis  strength  can  be  borne. 
The  application  usually  occasions  a  good  deal  of  irritation  for  a  time, 
sometimes  even  a  muco-purulent  discharge,  and  can  only  be  repeated  at 
intervals  of  from  ten  daj's  to  a  fortnight.  Any  undue  amount  of  irri- 
tation, particularly  after  application,  must  be  subdued  by  ordinary  anti- 
phlogistic treatment.  After  the  nitrate  of  silver  has  been  used  two  or 
three  times,  the  treatment  may  be  advantageously  continued  bypassing 
twice  a  week  a  similar  instrument  charged  with  tannate  of  glycerine. 
This  acts  as  an  admirable  astringent,  and  suits  many  people  better  than 
the  nitrate. 

2.  Spasmodic  Spermatorrhcea,  or  Spermaspasmos,  more  frequently 
occurs  between  the  ages  of  twenty-five  and  forty.  It  is  frequently  pre- 
disposed to  by  residence  in  a  wai-m  climate,  or  by  the  existence  of  some 
disease  about  the  generative  organs ;  such  as  strictui'c,  varicocele,  neu- 
ralgia testis,  &c.  In  these  cases  tliere  is  not,  properly  speaking,  a 
seminal  flux;  but  complete  connection  cannot  be  effected,  as  erection 
and  ejaculation  are  either  simultaneous  acts,  or  the  erection  partially 
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subsides  before  the  emission  takes  place.  This  form  of  generative 
debility  is  often  as  much  dependent  on  mental  or  moral  as  on  purely 
physical  causes. 

Treatment. — This  is  a  condition  of  irritability  rather  than  of  del)ility. 
It  often  occurs  in  strong  and  otherwise  healthy  men,  accustomed  to  field- 
sports  and  out-of-door  exercises.  There  is  no  evidence  of  anoemia  or  of 
debility  of  an}^  kind.  Hence  tonics  are  not  necessary  ;  nor,  indeed, 
would  they  be  in  an}^  way  useful. 

The  remedy  most  to  be  relied  upon  is  the  bromide  of  potassium  in 
doses  of  20  to  30  grains,  witli  local  cold  bathing,  and,  perhaps,  when 
there  is  urethral  irritation,  blisters  to  the  perinseum  and  along  the  penis, 
with  belladonna  to  the  interior  of  the  urethra.  In  addition  to  tiiese 
means,  it  is  of  the  first  importance  to  enjoin  moderation  in  food  and 
drink,  and  above  all,  avoidance  of  alcoholic  stimuli;  for,  in  many  of 
these  cases,  it  will  be  found  that  abdominal  plethora  co-exists,  and 
exercises  an  injurious  influence. 

3.  Impotence  arising  from  absence  of  all  sexual  desire  or  power,  or 
from  premature  decay  of  that  power,  is  not  unfrequently  met  vvitli,  and 
often  in  individuals  who  are  otherwise  strong  and  healthy;  sometimes, 
indeed,  in  those  characterised  by  great  muscular  power,  and  mucli  given 
to  athletic  exercises.  This  want  of  sexual  desire  may  be  looked  upon 
in  many  instances  as  a  natural  deficiency  in  the  organisation  of  the  in- 
dividual, for  which  medical  or  surgical  treatment  can  do  little.  In  other 
cases  it  arises  from  exliaustion  of  the  nervous  system  by  habitual  physi- 
cal or  mental  exertion,  by  excessive  sexual  indulgence,  over-training,  or 
study,  carried  to  too  great  and  injurious  a  degree.  Complete  absence 
of  seminal  secretion — Asperma — except  in  cases  of  atrophy  or  absence 
of  the  testes,  must  be  especially  rare.  In  a  patient  of  mine  who  died 
at  54  3'ears  of  age,  and  who,  according  to  his  own  and  his  wife's  account, 
had  been  completely  impotent  for  tlie  twenty-four  preceding  years,  sper- 
matozoa in  considerable  quantities  were  after  death  found  in  tiie  testes, 
which  were  carefully  examined  with  the  view  of  ascertaining  whether 
tl)ey  ever  secreted  semen. 

Sterility  in  the  male  is  a  condition  that  has  attracted  some  amount 
of  attention  of  late  years.  It  is,  of  course,  not  unfrequentl}'  connected 
with,  and  probabl}"^  dependent  on,  the  same  conditions  that  give  rise  to 
the  various  forms  of  sexual  debility  that  have  just  been  described.  But 
it  may  occur  independently  of  any  of  these  states,  in  individuals,  indeed, 
who  are  possessed  of  a  very  considerable  amount  of  sexual  desire  and 
vigor.  It  would  appear  to  be  due  to  some  morbid  condition  of  the 
seminal  fluid,  in  consequence  of  which  the  spermatozoa  are  either  absent, 
or  are  possessed  of  insufficient  vitalit}'^  to  eff"ect  impregnation.  Tlie  causes 
of  this  condition  are  very  obscure;  but  over-indulgence  in  sexual  inter- 
course appears  to  be  amongst  the  most  frequent.  It  would  seem  as  if 
each  individual  were  endowed  with  a  certain  given  amount  of  procrea- 
tive  power,  which,  if  early  exhausted,  or  habitually  wasted  in  indiscri- 
minate intercourse,  cannot  be  restored.  Hence,  polygamists  in  the  East, 
or  their  Western  congeners,  do  not  propagate,  as  a  rule,  more  than  the 
average  number  of  children.  Amongst  organic  causes  of  this  state, 
chronic  epididj'mitis  appears  to  be  the  most  frequent  (p.  901).  The  only 
Treatment  that  can  be  adopted  with  any  prospect  of  success,  is  in  the 
one  case  prolonged  avoidance  of  sexual  excitement,  and  in  the  otiier  the 
removal  of  local  disease  existing  in  the  urethra  or  testis,  such  as  stric- 
ture, or  thickening  or  condensation  of  structure,  by  the  long-continued 
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us<e  of  absorbent  veraedies  on  general  principles.     Tonics  are  valueless 
in  such  cases. 

In  conclusion  I  need  scarcely  say  that,  in  the  treatment  of  that  general 
melancholia  or  hypochondriasis  that  accompanies  these  various  affec- 
tions, much  good  may  be  effected  by  means  that  directly  influence  the 
spirits  and  the  mental  condition  of  the  patient.  He  should  be  encour- 
aged to  travel,  to  occupy  himself  with  healthy  out-door  pursuits  and 
amusements,  to  take  regular  exercise,  to  avoid  all  enervating  habits: 
and,  above  all,  his  mind  should  be  cheered  by  the  hope  of  eventual  cure. 
Should  there  be  any  local  disease,  such  as  balanitis,  phimosis,  or  varico- 
cele, that  should  be  subjected  to  treatment  or  operation. 


CHAPTER    LXXV. 

DISEASES  OF  THE  FEMALE  GENITAL  ORGANS. 

Some  of  the  more  important  surgical  affections  of  these  organs,  such 
as  vagino-vesical  and  recto-vaginal  flstulse,  lacerated  perinseum,  &c.,  have 
already  been  discussed.  The  remaining  affections,  implicating  the 
Vagina,  the  Uterus,  and  the  Ovaries,  are  of  considerable  practical 
interest ;  but,  as  their  full  consideration  would  lead  me  far  beyond  the 
limits  that  can  be  assigned  to  them  in  this  work,  and,  indeed,  beloigs 
to  another  department  of  Medicine,  I  must  content  myself  with  a  brief 
indication  of  the  principal  surgical  points  deserving  attention. 

INTRODUCTION  OP  INSTRUMENTS, 

Speculum  Vagina  — Vaginal  specula  of  various  shapes  and  mate- 
rials are  commonly  used  liy  Surgeons.  When  the  os  and  cervix  of  the 
uterus  require  exploration,  the  most  convenient  instrument  is  certainly 
the  cylindrical  reflecting  glass  speculum  (Fig.  857);  which,  being  coated 
witli  a  layer  of  tinfoil,  covered  by  India-rubber,  ahvays  presents  inter- 
nally a  mirror-like  surface,  by  which  a  strong  body  of  light  is  thrown 
into  the  bottom  of  the  tube.  It  has  the  additional  advantage  of  being 
A'^ery  cleanly,  and  not  stained  by  any  caustics  that  may  be  used  in  it. 
These  specula  should  be  of  different  sizes,  and  may  be  sometimes  advan- 
tageously bevelled  off  at  the  inner  end.  When  the  wall  of  the  vagina 
requires  examination,  as  in  some  operations  for  fistula,  a  bivalve  specu- 
lum (Fig.  859),  one  with  expanding  blades  (Fig.  85S),  a  cvlindrical  one, 
provided  with  a  sliding  side,  or  the  "duck-billed"  speculum  (Fig.  819) 
may  advantageously  be  used. 

Introduction  of  the  Speculum  may  readily  be  effected,  without 
any  exposure  of  the  person,  under  the  dress  or  bed-clothes.  There  are 
two  positions  in  which  the  patient  may  conveniently  be  placed  for  this 
purpose.  In  the  first,  she  lies  upon  her  back,  with  the  nates  well  raised 
or  brought  to  the  edge  of  the  bed  or  couch,  her  legs  separated,  and  her 
feet  resting  on  two  chairs;  the  Surgeon,  standing  or  sitting  in  front  of 
the  patient,  introduces  the  fore  and  middle  fingers  of  his  left  hand  into 
the  vagina,  dilates  its  vvalls,  passes  the  speculum,  well  greased,  gently 
and  steadily  between  and  under  them.  This  position  is  tlie  most  con- 
venient when  caustics  require  to  be  applied,  but  is  often  objectionable  to 


936  DISEASES    OF    THE    FEMALE    GENITAL    OEGANS. 

tlie  patient,  as  it  appears  to  entail  much  exposure,  though  in  reality  it 
need  not  do  so.  Another  mode  of  introducing  the  speculum,  which 
should  always  be  adopted  when  practicable,  consists  in  placing  the 
patient  on  her  left  side  across  the  Led,  with  the  knees  drawn  up,  and  the 


fig.  858.— Branched  Speculum. 


Tig.  857. — Cylindrical 
Speculum. 


Fig.  859. — Bivalve  Speculum. 


nates  near  the  edge  ;  the  instrument  is  then  introduced  in  tlie  same  way 
as  before,  the  Surgeon  sitting  by  the  patient's  side.  Jn  whichever  way 
the  speculum  is  used,  no  force  should  ever  be  employed  ;  the  patient 
should  be  i)laced  opposite  a  good  light,  and  care  should  be  taken  that 
the  instrument  be  introduced  fairly  to  the  uterus,  the  position  of  which 
may  have  been  previously  ascertained  by  tactile  examination. 

Female  Catheter. — The  use  of  the  female  catheter  is  often  required 
in  various  diseases  and  operative  procedures  about  the  genito-urinary 
organs  of  women.  It  sliould  be  introduced  without  exposure,  by  the 
aid  of  the  touch  alone.  This  may  readily  be  done,  as  the  patient  lies  in 
bed,  under  the  clothes.  The  Surgeon,  standing  on  her  left  side,  passes 
his  left  index-finger  downwards  between  the  nymphae  until  he  feels  the 
projection  of  the  meatus  urinarius,  immediately  above  the  entrance  into 
the  vagina  ;  keeping  his  finger  just  below  tliis,  he  uses  it  as  a  guide  to 
direct  the  point  of  the  catheter  into  the  canal.  Or  the  reverse  way  may 
be  adopted  :  the  Surgeon,  passing  his  finger  just  into  the  orifice  of  the 
vagina,  feels  the  urethra  like  a  cord  under  the  arch  of  the  pubes.  He 
carries  it  along  this  until  the  urethral  orifice  is  reached,  when  the  catheter 
is  slipped  in.  This  method  has  the  advantage  that  the  clitoris  is  not 
touched,  a  matter  of  importance  in  hysterical  females. 


diseases  of  the  external  organs  and  vagina. 

The  vulva  and  the  nyraphse  are  the  seats  of  numerous  morbid  condi- 
tions, principally  consisting  of  hypertrophy  or  of  verrucous  growths 
from  them,  or  the  formation  of  cysts  in  their  substance. 

Hypertrophy  of  the  Labia  to  a  limited  extent  is  not  unfrequently 
met  with,  one  labium  hanging  down  considerably  below  the  other.  In 
these  cnses,  it  will  often  be  found  that  the  enlargement  is  due  to  a  kind 
of  solid  a3dema,  originally  dependent,  perhaps,  upon  a  fissure  or  ulcer 
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of  the  part.  In  other  cases,  large  fibro-cel hilar  tumors  form  as  out- 
growths from  the  natural  structures  in  this  region  ;  these  may  require 
removal  by  simple  excision. 

Large  Condylomata  or  Verruca  are  often  met  with  here  as  the 
result  of  gonorrhoeal  or  syj^hilitic  disease,  forming  at  last  irregular  pen- 
dulous masses,  which  require  extirpation,  either  by  knife  or  scissors,  I 
have  had  occasion  also  to  remove  a  large  Nsevus  by  ligature  fiom  this 
situation  ;  and,  in  fact,  any  growth  that  occurs  in  the  skin  or  cellular 
tissue  may  be  met  with  here. 

Cystic  Tumors  are  not  unfrequently  met  with  in  the  labia,  and  may 
sometimes  resemble  rather  closely  the  ordinary  forms  of  inguinal  her- 
nia; with  which,  however,  their  incompressibilit}',  irreducibility,  and 
the  absence  of  impulse  on  coughing,  will  prevent  their  being  confounded. 
These  cysts,  which  require  removal  by  a  little  simple  dissection,  usuall^y 
contain  a  dark,  turbid,  or  sanguineous  fluid,  and  sometimes  atheroma- 
tous matter.  Tolerably  free  haemorrhage  may  lollow  their  removal,  the 
excitable  tissues  of  the  labia  being  cut  into.  This  may,  however,  always 
be  arrested  by  pressure  and  a  T-bandage.  Occasionally  they  project 
from  the  inside  of  the  vagina,  and  then  require  removal  by  dissection 
or  ligature,  as  can  be  best  i)ractised. 

Imperforate  Vagina  is  occasionally  met  with  in  young  children,  and 
occasions  a  good  deal  of  anxiet}^  to  the  pai'ents.  This  condition,  how- 
ever, may  alwaj's  be  very  readily  and  speedily  removed  by  tearing  open 
the  canal,  as  it  were,  by  dragging  open  its  walls  in  opposite  directions, 
and  breaking  through  the  adhesions,  which  are  little  more  than  epithe 
lial,  with  the  thumb-nail,  a  blunt  probe,  or  the  handle  of  a  scalpel,  and 
then  introducing  a  small  pledget  of  greased  lint. 

Imperforate  Hymen  is  occasionall}'^  met  with,  causing  great  incon- 
venience, and  even  danger,  by  the  retention  of  the  menstrual  secretion, 
which  may  accumulate  to  an  immense  extent,  and  become  converted  into 
a  kind  of  chocolate-colored  grumous  fluid.  This  malformation  does  not 
usually  attract  attention  until  the  age  of  seventeen  or  eighteen.  When 
the  menstrual  flux  has,  however,  not  appeared,  notwithstanding  periodi- 
cal constitutional  disturbance,  an  examination  is  instituted,  and  the 
cause  of  the  obstruction  is  revealed.  In  these  cases  the  hymen,  which 
forms  a  dense  elastic  membrane,  is  pushed  down  between  the  vulvpe, 
and  the  accumulated  secretion  may  sometimes  be  felt  as  an  elastic  fluc- 
tuating tumor  above  the  pubes  or  in  the  iliac  fossa. 

The  Treatment  consists  in  puncturing  the  hymen  with  a  trochar,  en- 
larging the  opening  with  a  probe-pointed' bistoury,  and  thus  discharging 
the  retained  fluid,  which  may  be  in  very  large  quantity.  This  operation 
is  not  always  unattended  by  danger.  Suppuration  of  tjie  exposed  cavity 
and  peritonitis  may  come  on,  ending  in  the  patient's  death.  In  opening 
the  membrane,  it  need  scarcely  be  said  that  wound  of  the  urethra  should 
be  carefully  guarded  against ;  and,  with  care,  that  canal  may  always  be 
avoided.  I  have,  however,  seen  one  case  in  which  it  had  been  slit  up  by^ 
the  Surgeon  who  punctured  the  membrane. 

Occasionallj'  the  Surgeon's  advice  may  be  sought  by  married  women, 
for  a  rigid  and  only  pa7^tially  perforate  hymen;  when  incision  with  a 
probe-pointed  bistoury  and  dilatation  witli  a  sponge-tent  may  be  re- 
quired. Impregnation,  however,  is  possible,  even  though  the  hymen  be 
not  ruptured;  and  it  may  be  necessary  during  parturition,  actually  to 
complete  the  division  of  that  membrane,  if  thickened  and  unru|)tured, 
though  in  most  cases  it  gives  way  under  the  pressure  of  the  foetal  head. 

It  may  happen   that  surgical  aid  is  needed  to  supplement  conjugal 
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efforts  in  the  consummation  of  the  marriage  rite.  In  tliese  so-called 
"  delicate"  cases,  anaesthesia  having  Iieen  induced,  the  Surgeon  intro- 
duces a  small  bivalve  speculum  shut  (Fig.  859;',  or  an  ordinary  "glove- 
stretcher,"  and,  expanding  the  blades,  ruptures  the  hymen,  and  dilates 
the  vagina  to  the  necessary  extent  as  he  withdraws  the  instrument. 

Absence  of  the  Uterus  and  Ovaries,  with  imperforate  vagina,  is 
occasionally  met  with  in  women,  otherwise  perfectly  well  formed  ;  the 
external  organs  of  generation,  labia,  and  nymphae  being  present,  and  the 
breasts  developed.  In  such  cases,  it  is  remarkable  that  sexual  desire 
usually  exists.  The  true  condition  may,  however,  be  detected  by  an 
examination  per  rectum.,  and  especially  by  the  introduction  of  a  cathe- 
ter into  the  bladder  whilst  the  finger  is  in  tiie  rectum,  when  the  two 
cavities  will  be  found  to  be  in  close  apposition  without  the  intervention 
of  uterus  or  ovaries,  the  point  of  the  instrument  being  felt  thinly  covered 
through  the  gut.  In  two  of  the  cases  of  this  kind  in  which  I  have  been 
consulted,  there  had  been  monthly  epistaxis.  No  surgical  interference 
can  be  of  any  avail  in  such  cases;  and  an  attempt  to  restore  the  vagina 
would  necessarily  lead  to  fatal  results  by  opening  the  pei'itoneal  cavity. 
Occasionally,  if  the  woman  has  been  married,  the  fruitless  attempt  at 
coition  on  the  part  of  the  husband  has  caused  dilatation  and  expansion 
of  the  urethral  orifice  to  such  an  extent,  that  the  index  finger  may  be 
introduced  into  the  cavity  of  the  bladder.  I  have  known  this  expanded 
urethra  mistaken  for  the  vaginal  aperture,  coitus  effected  into  it,  and 
the  existence  of  the  malformation  for  a  long  time  completely  overlooked. 
S imicUaneous  vesical  and  rectal  exploration  will  always  clear  up  the  true 
natui-e  of  the  case. 

Hypertrophy  of  the  Clitoris  is  occasionally  met  with  ;  this  organ 
becoming  enlarged,  elongated,  and  pendulous,  and  in  some  cases  attain- 
ing an  enormous  size.  Hargrave  mentions  an  instance  where  it  was 
found  after  removal  to  constitute  a  tumor  weighing  five  pounds  and  a 
half.  When  the  clitoris  is  enlarged,  it  may  give  rise  to  a  good  deal  of 
irritation,  and  require  excision,  an  operation  that  is  often  followed  by 
rather  troublesome  hsemorrhage,  requiring  the  use  of  the  actual  cautery 
for  its  arrest. 

Removal  of  the  Clitoris,  even  though  not  enlarged,  was  some  years 
ago  recommended  and  extensively  practised  as  a  means  of  cure  in  some 
forms  of  epilepsy  and  of  erotomania.  This  is  an  operation  as  unscien- 
tific as  it  would  be  to  remove  the  glans  penis  for  the  cure  of  similar 
affections  in  the  male,  and  one  that  the  experience  of  tlie  profession  has 
proved  to  be  as  useless  in  its  results  as  it  is  unscientific  in  its  principle. 

Tumors  of  various  kinds  are  met  with  in  the  interior  of  the  vagina, 
springing  from  its  walls.  These  may  be  of  a  Cystic  character;  but 
occasionally  true  Mucous  Polypi  are  found  dependent  and  projecting 
from  the  side  of  this  canal.  These  may  most  readily  be  removed  by 
transfixing  their  base  by  a  double  whipcord  ligature,  and  then  stran- 
gling it.  In  performing  this  operation,  however,  when  the  tumor  grows 
from  the  i)OSLerior  wall,  care  must  be  taken  to  ascertain  by  proper  digi- 
tal examination,  that  a  portion  of  the  rectum  has  not  been  dragged  down 
into  its  base. 

Vaginal  Hemorrhoids  are  occasionally  though  rarely  met  with. 
They  chiefly  occur  towards  the  anterior  part  of  the  vagina,  or  about  the 
lower  wall  of  the  urethra,  as  rounded,  smooth,  purple  masses  of  enlarged 
and  congested  veins.  In  one  case  I  have  seen  a  mass  of  this  kind  in  an 
old  lady  give  rise  to  permanent  incontinence  of  urine  or  dysuria,  by 
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keeping  the  urethral  aperture  patent.     Destruction  by  the  galvanic  cau- 
tery is  the  best  method  of  treatment. 

Prolapsus  of  the  anterior  or  the  posterior  wall  of  the  vagina  may 
occur,  giving  rise,  in  the  first  instance,  to  protrusion  of  tlie  bladdei-,  or 
Cystocele  ;  in  the  other,  to  a  Rectocele.  Jn  either  case,  l)ut  espe- 
cially in  the  first,  it  occasions  very  serious  and  troublesome  conse- 
quences, amongst  which  chronic  irritation  of  the  mucous  membrane  of 
the  bladder,  with  perhaps  phosphatic  deposits  in  the  urine,  are  the  most 
marked.  These  protrusions  may  be  su[)ported  by  the  use  of  properly 
constructed  belts  or  pessaries. 

In  some  cases  the  Surgeon  ma}'  feel  disposed  to  undertake  plastic 
operations,  in  order  to  narrow  the  vaginal  orifice  by  freely  paring  the 
opposite  portions  of  its  walls,  bringing  together  the  freshened  surfaces 
by  means  of  the  quilled  suture,  and  tlius  procuring  narrowing  of  the 
canal  and  permanent  support  to  the  protruded  part,  The  success  of 
such  operative  proceedings  will  greatly  depend  on  attention  to  details. 
The  mucous  membrane  at  the  orifice  of  the  vagina  sliould  be  dissected 
oflT  from  about  half  an  inch  below  the  meatus  on  one  side,  to  a  coi're- 
sponding  part  on  the  other,  in  a  strip  about  an  inch  and  a  half  wide; 
the  dissection  being  carried  well  up  posteriorly  in  the  fourchette.  Two 
or  three  deep,  and  as  many  superficial,  sutures  should  be  passed  ;  the 
deep  being  left  in  for  about  five,  the  superficial  for  seven  days.  Great 
attention  should  be  paid  to  cleanliness,  the  patient  l3'ing  on  her  side 
with  a  catheter  in  tlie  bladder  communicating  with  an  India-rubber  tube 
to  carry  off  the  urine;  and  the  bowels  should  be  confined  by  opium. 

Various  Discharges  connected  with  the  female  organs  of  generation 
fall  under  the  observation  of  the  Surgeon;  these  may  occur  from  the 
external  organs,  from  the  mucous  membrane  covering  the  cervix  uteri, 
or  from  the  interior  of  the  cavity  of  that  organ.  These  discharges, 
when  proceeding  from  the  mucous  membrane  covering  the  external 
organ,  or  lining  the  vagina,  are  frequently,  though  not  necessaril}',  of  a 
gonorrhoeal  character;  and  then  require  to  be  treated  in  the  wa}' that 
has  been  mentioned  at  p.  847,  Vol.  II.  When  they  are  of  a  simple  na- 
ture, proceeding  from  mere  excessive  secretion  of  these  parts,  astringent 
injections,  and  attention  to  the  general  health,  will  usually  succeed  in 
effecting  a  cure. 

When  these  discharges  proceed  from  the  cervix  or  the  interior  of  the 
OS  uteri,  tliey  will  commonly  be  found  to  be  dependent  upon  a  chroni- 
cally inflamed  or  congested  condition  of  the  organ,  or  upon  a  papillated, 
granular,  fissured,  or  ulcerated  condition  of  the  mucous  membrane,  often 
connected  with  more  or  less  local  thickening  and  induration  of  subjacent 
structures.  Tliese  various  conditions,  often  of  a  very  persistent,  in- 
sidious, and  destructive  character,  have  of  late  years  been  fully  recog- 
nised by  the  labors  of  some  of  the  French  Surgeons,  more  particularly 
of  Lisfranc,  Emery,  and  Jobert ;  and  in  this  country  their  patholog}^ 
has  been  greatl}^  elucidated  by  Simpson  and  Bennet.  To  Bennet  espe- 
cially is  due  the  great  credit  of  liaving  pointed  out  the  true  pathology  of 
various  uterine  diseases  that  were  previously  but  imperfectly  recognised, 
and  of  having  shown  that  many  of  the  so-called  functional  diseases  of 
the  uterus  are  in  reality  dependent  upon  congestion,  inflammation,  and 
other  structural  lesions  of  this  organ. 

Symptoms. — These  uterine  discharges,  occurring  usuall}^  as  the  result 
of  chronic  inflammation  and  its  consequences,  just  as  we  find  on  other 
mucous  surfaces,  as  those  of  the  urethra,  throat,  or  e^'elids,  are  attended 
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by  various  symptoms  indicative  of  local  distress:  such  as  pain  in  tlie 
ba(tk  and  thigiis,  and  more  especially  in  the  left  groin,  with  dysmenor- 
rhoea,  and  usually  a  good  deal  of  sympathetic  constitutional  irritation, 
terminating  in  impaired  digestion,  malnutrition,  and  aufemia.  It  is  in 
this  condition  of  the  system  that  many  of  the  so-called  h3'sterical  affec- 
tions are  apt  to  arise;  and  the  Surgeon  often  finds  tliat  the  most  in- 
veterate cases  of  neuralgia  of  the  joints,  the  spine,  the  hip,  or  the  breasts, 
and  of  amaurotic  and  other  obscure  affections  connected  with  nervous 
irritation,  are  primarily  dependent  on  chronic  uterine  disease:  and  it 
is  only  by  attacking  and  removing  this,  that  he  can  remedy  the  secon- 
dary mischief.  On  examining  the  condition  of  the  cervix  and  os  uteri 
in  these  cases  by  means  of  the  speculum,  various  morbid  changes  are  ob- 
served in  them  ;  the  cervix  is  perhaps  thickened,  indurated,  or  knobbed 
on  one  side  ;  the  os  is  frequently  patulous  ;  and  the  raucous  membrane 
covering  these  parts  will  be  observed  to  be  erythematous,  congested,  and 
perhaps  excoriated,  not  unfrequently  in  a  granular  condition,  closely  re- 
sembling what  may  be  observed  in  some  forms  of  granular  conjunctivitis. 
In  other  cases,  again,  true  ulceration  may  exist  both  upon  the  cervix 
and  within  the  os.  These  ulcers,  abrasions,  excoriations,  or  by  what- 
ever term  they  may  be  designated,  are  unquestionably  a  fruitful  source 
of  mischief  in  this  situation,  giving  rise  to  considerable  thickening  of 
subjacent  structures,  and  usually  to  abundant  muco-purulent  discliarge 
and  much  sympathetic  irritation.  In  character  they  closely  resemble 
corresponding  forms  of  disease  met  with  on  the  mucous  surface  in  other 
situations,  not  attended  by  loss  of  substance,  but  by  the  development 
of  small  pointed  granulations  or  papillae,  from  which  tiie  discliarge  is 
poured  forth. 

The  Treatment  of  these  various  affections  of  the  uterus  has  been  ma- 
terially simplified  since  their  patiiology  has  been  better  understood;  and 
practitioners  are  now  general!}''  agreed  as  to  the  necessit}'  of  the  employ- 
ment of  energetic  local  measures  for  the  removal  of  these  morbid  states. 
To  tlie  Surgeon  who  is  in  the  habit  of  managing  local  disease  on  otlier 
mucous  surfaces,  and  of  removing  the  structural  lesions  that  result  from 
chronic  inflammation  in  other  organs,  the  treatment  of  these  cases  can 
present  little  difficulty,  as  it  is  conducted  on  precisely  the  same  prin- 
ciples that  guide  liim  in  the  management  of  similar  afifections  elsewhere. 

The  employment  of  caustics  is  of  essential  service  in  these  various 
forms  of  chronic  uterine  disease.  In  cases  of  simple  ulceration  or  ex- 
coriation, the  nitnite  of  silver  in  stick,  applied  every  third  or  fourth  day, 
will  frequentl}'  be  found  to  eflTect  a  speedy  cure.  For  this  purpose,  the 
hinged  caustic-holder  will  be  found  a  useful  instrument.  If  there  be 
much  chronic  induration,  conjoined  with  tlie  aflToction  of  the  mucous 
membrane,  the  potassa  cum  calce,  fused  into  narrow  sticks,  may  very 
advantageous!}'-  be  used.  In  doing  this,  however,  care  must  of  course 
be  taken  that  the  cauterising  action  do  not  extend  too  far.  Hence  the 
Surgeon,  after  lightly  touching  the  diseased  part,  whether  this  be  on  the 
cervix  or  inside  the  os,  siiould  immediately  inject  some  weak  vinegar 
and  water,  so  as  to  neutralise  the  alkali.  After  these  applications,  which 
should  only  be  repeated  at  lengtliened  intervals,  the  patient  must  be  kept 
quiet  for  some  time ;  and  an^^  inflammatory  symptoms  that  may  be  ex- 
cited must  be  combated  in  the  usual  way  ;  it  very  rarely  happens,  how- 
ever, that  anything  untoward  will  result. 

After  the  removal  of  the  local  disease  in  the  wa}''  pointed  out,  any 
remaining  congestion  may  be  got  rid  of  by  the  application  of  leeches  to 
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the  cervix.  During  the  time  when  these  local  measures  are  being 
adopted,  recourse  must  be  had  to  proper  constitutional  treatment,  with 
the  view  of  improving  the  general  health  on  ordinary  medical  principles. 
The  details  of  this  treatment  need  not  be  given  here ;  but  for  a  full 
exposition  of  them,  as  well  as  for  a  vast  deal  of  important  information 
on  the  surgical  management  of  uterine  affections,  1  would  refer  the 
reader  to  the  last  edition  of  Ben  net's  Avork  on  the  Uterus. 

Uterine  Displacement. — The  various  displacements  to  which  the 
uterus  is  liable,  whether  downwards,  constituting  Prolapsus,  or  in  the 
direction  of  the  axis,  being  twisted,  and  either  Retroverted  or  Ante- 
verted,  are  causes  of  much  local  suffering  and  constitutional  disturb- 
ance, and  commonly  require  surgical  treatment.  These  various  condi- 
tions will  frequently  be  found  dependent  on  inflammatory  congestion  of 
the  fundus,  in  consequence  of  which  the  organ  becomes,  as  it  were,  top- 
heavy,  and  is  tilted  to  one  side,  or  descends  bodily  in  the  pelvis. 

The  Treatment  in  such  circumstances  must  have  reference  to  the 
removal  of  the  local  turgescence  by  the  application  of  leeches,  the 
employment  of  astringents,  hip-baths,  and  the  recumbent  position; 
occasionally  assisted  perhaps,  in  twist  of  tlie  organ,  by  attempts  at 
replacing  it  by  introducing  the  uterine  sound  into  its  cavitj^,  or  when  it 
is  prolapsed,  by  supporting  it  with  appropriate  pessaries  and  tiie  ab- 
dominal bandage. 

Vaginal  Discharges  of  a  purulent  character  not  unfi-equently  occur 
in  young  female  children,  as  the  result  of  constitutional  debility  or 
strumous  derangement.  Occasionall}^  such  discharges  lead  to  the  sus- 
picion of  the  child  having  been  improperly  tampered  with;  and,  although 
they  may,  of  course,  be  occasioned  by  some  violence  inflicted  on  the 
genitals,  or  even  from  gonorrhceal  infection,  it  must  be  borne  in  mind 
tliat,  in  the  great  majority  of  instances,  they  certainly  arise  from  consti- 
tutional conditions  solely,  and  are  in  no  way  referrihle  to  external  causes. 
The  Treatment  consists  in  attention  to  cleanliness,  the  use  of  warm 
lead  loti(nis,  and  the  improvement  of  the  general  health. 

Tumors  or  the  Uterus  are  of  various  kinds.  The  most  common  are 
those  of  a  Fibrous  character.  These  are  often  of  considerable  size,  and 
have  been  found  weighing  many  pounds  ;  the}'  may  occupy  almost  any 
portion  of  the  uterus,  either  projecting  into  the  peritoneal  cavity,  occu- 
pying the  interior  of  the  organ,  or  dependent  into  the  vagina.  These 
tumors  seldom  occur  before  tlie  age  of  thirty  or  forty,  and  are  not  very 
amenable  to  Treatment.  In  some  cases,  however,  considerable  benefit 
results  from  attention  to  position,  the  occasional  application  of  leeches 
to  the  cervix,  so  as  to  lessen  the  congestion  of  the  organ,  and  the  intro- 
duction into  the  vagina  every  night  of  a  ball  composed  of  equal  parts 
of  strong  mercurial  ointment,  wax,  and  lard,  or  one  containing  iodine  or 
the  iodide  of  lead,  with  the  view  of  acting  as  an  absorbent  on  the  mor- 
bid tissue. 

Polypi  are  not  unfrequently  met  with,  growing  from  the  inner  sur- 
face of  the  uterus,  usually  from  its  posterior  aspect  or  fundus.  These 
growths  are  generally  oval  or  pyriform,  smooth,  hard,  insensible,  and 
fibrous  in  structure.  Tliey  are  often  the  cause  of  repeated  and  danger- 
ous haemorrhage;  and  it  is  a  remarkable  fact  that  in  many  cases  the 
most  violent  and  persistent  bleeding  proceeds  from  the  smallest  tumors. 
In  other  cases,  the  polypi  of  the  uterus  are  of  a  soft,  fibro-cellular,  vesi- 
cular, or  mucous  character,  attended,  like  the  harder  ones,  by  free 
luemorrhaffe. 


942  DISEASES    OF    THE    FEMALE    GENITAL    ORGANS. 

Treatment. — Polypi  may  be  removed  in  various  ways.  1.  By  tor.^ion. 
Wlien  the  tumor  is  small  and  situated  within  tlie  uterine  cavity,  a  long 
l)air  of  broad -ended  forceps  may  be  introduced  through  the  patulous  and 
turgid  OS,  and  the  polyp  readily  twisted  off  from  its  attachment.  2.  By 
excision.  Wlien  the  tumor  is  large  and  pyriforra,  has  an  elongated 
pedicle,  and  projects  through  the  os,  the  patient  may  he  placed  in  the 
position  for  lithotomy,  and  the  labia  opened  and  held  aside  by  retrac- 
tors: the  growth  may  then  be  drawn  down  by  a  large  pair  of  vulsellem- 
forceps,  so  as  to  bring  its  neck  well  within  reach,  and  this  may  then  be 
cut  across  with  a  long  pair  of  scissors  of  a  probe-pointed  bistoury. 
After  removal,  a  pledget  of  lint,  soaked  in  a  solution  of  perchloride  of 
iron,  should  be  pressed  against  tlie  stamp  of  the  pedicle.  If  haemorrhage 
occur,  the  cut  surface  may  be  touched  by  the  actual  cautery  passed  up 
tlirough  a  speculum.  3.  The  pedicle  of  the  polyp,  having  been  brought 
into  view  as  just  described,  may  be  divided  by  the  ecraseur.,  the  same 
precautions  as  to  haemori'liage  being  taken,  4  The  pedicle  may  be 
ligatured.  This  may  either  be  done  by  bringing  down  the  tumor  as 
directed  above,  transfixing  its  neck  with  a  large  nffivus-needle  carrjdng  a 
double  whipcord  ligature,  and  tying  it  in  two  halves.  In  order  to  pre- 
vent the  annoyance  resulting  from  the  decomposition  of  the  ligatured 
mass,  the  pedicle  may  be  cut  across  immediately  under  the  part  to  whicii 
the  ligature  has  been  api)lied.  In  some  cases  the  ligature  is  gradually 
tightened.  This  operation  is  done  l)y  means  of  a  whipcord  applied  by 
Gooch's  double  cannula,  which  has  been  variously  modified  and  a  good 
deal  improved  by  different  Surgeons.  The  ligature  usually  cuts  its  way 
through  in  from  three  to  five  da^^s;  the  tumor  swells,  and  decomposes, 
often  with  a  good  deal  of  foetid  discharge,  wliich  requires  to  be  carefully 
sj^ringed  away  by  means  of  dilute  chh)rinated  lotions.  It  is  a  useful 
precaution  not  to  apply  the  ligature  too  near  the  uterine  end  of  the 
pedicle;  as  cases  have  occurred  in  wliich,  by  so  doing,  the  Surgeon  has 
given  rise  to  serious  and  even  fatal  intlammation  of  the  womb.  Any 
portion  of  pedicle  that  is  left  after  the  ligature  has  separated  will  gradu- 
ally undergo  absorption.  Of  these  various  methods,  I  think  that,  in 
the  treatment  of  large  polypi,  removal  by  tlieecraseur,  or  the  transfixion 
and  ligature  of  the  neck  of  the  tumor  and  the  immediate  excision  of  the 
part  below  the  ligature,  is  the  safest,  most  expeditious,  and  the  best 

CaulifloAver  Excrescence  from  the  uterus,  attended  by  copious 
dischai'ge,  is  a  rare  and  dangerous  affection.  The  only  Treatment  that 
appears  to  be  of  any  avail,  is  to  draw  down  the  neck  of  the  uterus  by 
means  of  a  vulsellum,  and  then  to  excise  the  tumor  with  the  surface  on 
which  it  grows.  This  operation  is  not  attended  hy  any  very  serious 
haemorrhage,  and  succeeds  in  ridding  the  patient  effectually  of  her 
disease. 

Malignant  Aflfeetions  of  the  Uterus  usually  commence  in  the 
form  of  scirrhous  tubercle  or  ulceration  of  the  cervix,  attended  by  the 
ordinary  local  and  constitutional  symptoms  of  this  affection  ;  there  is 
much  offensive  <lischarge,  and  cancerous  cachexy  speedily  sets  in. 

The  Treatment  of  these  cases  must  l)e  of  a  purely  palliative  character; 
the  administration  of  opiates  and  the  use  of  chlorinated  lotions  must  be 
principally  relied  on.  Excision  of  the  diseased  cervix  has  been  recom- 
mended, and  was  formerly  a  good  deal  practised  ;  but  this  is  a  barl»a- 
rous  procedure,  and  contrary  to  every  principle  of  good  surgery,  as  it  is 
impossible  to  rid  the  patient  of  scirrhous  disease  by  the  partial  removal 
of  th'i  affected  organ,  and  its  complete  extirpation  cannot  be  thought  of. 
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Tumors,  however,  of  a  simple  character  requirhig  removal  are  occasion- 
ally met  with,  springing  from  the  cervix;  they  may  be  excised  by  put- 
ting the  patient  in  the  position  for  lithotomy,  drawing  the  uterus  well 
down  with  forceps,  and  removing  them  with  the  knife.  This  has  been 
done  during  pregnancy,  and  even  during  parturition,  with  good  effects. 

OVARIAN  TUMORS  AND  DROPSY. 

Ovarian  tumors  of  a  cystic  character  are  commonly  met  with.  The 
cysts  may  be  iini-  or  multi-locular,  and  vary  greatly  in  the  nature  of 
their  contents.  These  may  be  either  solid  or  fluid — often  a  combination 
of  the  two.  If  fluid,  the  liquid  is  usually  more  or  less  viscid,  albumi- 
nous, dark  and  variously  colored.  Ovarian  tumor,  if  left  without  treat- 
ment, invariably  ends  fatally  ;  in  some  cases  rapidly,  in  most  gradually, 
occupying  many  3'ears  in  its  course. 

Diagnosis. — It  is  not  my  intention  to  enter  into  the  difficult  subject 
of  the  diagnosis  of  ovarian  tumors,  which  would  lead  me  too  far  into  tlie 
province  of  the  Physician.  From  pregnancy,  ascites,  tumors  of  the 
uterus  and  omentum,  dropsical  dilatation  of  the  Fallopian  tube,  hydro- 
nephrosis, enlargements  of  the  liver,  kidney,  spleen,  and  stomach,  hj'da- 
tids,  hysterical  tympanites,  fat  in  the  omentum,  stercoraceous  accumula- 
tions, distension  of  the  bladder,  spinal  curvature,  abdominal  and  pelvic 
abscesses,  the  diagnosis  has  carefully  to  be  made ;  and  that  this  is  a 
matter  of  no  slight  difficulty,  is  evident  from  the  numerous  cases  in 
which  errors  have  happened  and  are  constantly  occurring  to  the  most 
experienced  practitioners.  It  is  impossible  for  the  Surgeon  to  be  too 
cautious  in  effecting  a  diagnosis  before  he  proceeds  to  open  the  abdomi- 
nal cavity  in  any  supposed  case  of  ovarian  disease.  And  notwithstand- 
ing the  great  attention  that  has  been  expended  on  this  subject,  and  the 
vast  improvements  in  dingnosis  tliat  have  been  effected  of  late  years, 
such  errors  are  still  of  constant  occurrence — even  to  the  most  experienced 
and  skilful  in  the  treatment  of  ovarian  disease. 

Treatment. — The  treatment  of  ovarinn  tumor  may  be  conducted  : — 
],  liy  Medical  Means;  2,  by  Tapping;  3,  by  Tapping  conjoined  with 
Auxiliary  Measures;  4,  by  Injection  ;  5,  by  Ovariotomy. 

1.  Medical  Means  exercise  no  influence  in  curing  ovarian  tumors, 
and  but  little,  if  any,  in  retarding  their  progress.  Specific  treatment  by 
means  of  mercury  or  iodine  has  always  appeared  to  me  to  hasten  the 
progress  of  the  malady,  b}'  breaking  down  the  constitutional  powers  of 
the  patient;  and  attempts  at  promoting  the  absorption  of  the  fluid  by 
purgatives,  diuretics,  &c.,  are  invariably  unsuccessful.  An  ovarian  C3'st 
is  a  parasitic  growth,  the  tissues  and  structure  of  which  are  not  influ- 
enced to  increased  power  of  absorption  by  the  action  of  deobstruents  on 
the  system  generally.  The  utmost  that  can  be  done  by  medical  means 
in  such  cases  is,  to  attend  to  the  general  health  and  to  support  the 
patient's  strength  by  tonics. 

2.  Tapping  in  ovarian  dropsy  may  be  done  as  for  ascites,  through 
the  linea  alba;  but  not  uufrequentlj^  tlie  tumor  presents  more  distinctly 
at  some  other  part  of  the  abdominal  wall,  and  may  be  emptied  through 
the  linea  semilunaris  ;  or,  if  multilocular,  it  may  require  the  trochar  to 
be  inserted  at  different  points  into  its  separate  compartments.  The 
paracentesis  of  ovarian  cysts  should,  unless  the  disease  be  very  acute, 
always  be  deferred  as  long  as  it  is  compatible  wlih  the  comfort  of  the 
patient;  as  it  is  not  only  followed  by  speedy  leaccumulation  of  the  fluid 
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and  often  by  rapid  exhaustion,  few  patients  sui'viviiiir  the  first  operation 
more  than  three  or  four  3'ears ;  but  is  attended  by  certain  special  dan- 
gers, such  as  the  risk  of  peritonitis,  of  exhaustion,  or  possibly  even  of 
the  puncture  of  the  bladder,  or  of  a  coil  of  small  intestine,  which  is  some- 
times adherent  to  the  anterior  wall  of  the  ovarian  cyst,  and  may  be  met 
with  where  little  expected.  But  independently  of  any  positive  danger 
of  this  kind,  tai)ping  an  ovarian  tumor  is,  as  will  immediately  be  stated, 
an  operation  that  not  only  holds  out  no  prospect  of  cure,  but  that  is 
indeed  usually  the  precursor  of  a  more  speedily  fatal  termination  to  the 
case  than  would  otherwise  occur.  As  a  means  of  temporary  relief  it  is 
clearly  only  applicable  to  unilocular  cysts  or  to  those  multilocular  tu- 
mors in  which  one  cyst  takes  greatly  the  lead  in  point  of  size  over  the 
others.  Indeed,  so  disastrous  are  the  results  of  tapping  that,  since  the 
development  of  ovariotomy  and  the  increasing  success  of  that  operation, 
it  is  not  often  had  recourse  to,  being  only  practised  in  certain  exceptional 
cases  that  either  do  not  admit  of  complete  extirpation  of  the  tumor,  or 
in  wliich  it  is  necessary  for  various  reasons  to  defer  that  operation. 

3.  Tapping,  conjoined  vrith  Auxiliary  Means,  has  occasionally 
succeeded  in  effecting  a  cure  of  unilocular  ovarian  c^^sts.  These  auxil- 
iary means  are  of  various  kinds;  firm  i)ressure;  incision  of  the  cyst; 
excision  of  a  portion  of  its  wall,  plugging  the  aperture  in  it  with  a  tent; 
the  introduction  of  a  catheter  or  tul)e  ;  the  establishment  of  a  fistulous 
opening  leading  into  the  interior  of  the  cyst,  either  through  the  anterior 
abdominal  wall  or  through  the  vagina,  have  all  been  adopted  in  addition 
to  simple  tapping.  However  ranch  these  different  procedures  may  vary 
in  detail,  the}^  are  all  conducted  on  one  piineii)le;  viz.,  that  of  causing 
the  gradual  contraction  of  the  cyst  and  the  cohesion  of  its  walls — a  prin- 
ciple of  treatment  which  is  only  applicable  to  unilocular  C3'sts,  and  hence 
can  only  be  had  recourse  to  in  a  small  number  of  cases,  and  those  the 
simplest,  of  ovarian  tumor.  None  of  these  means  can  be  looked  upon 
as  curative,  so  far  as  ovarian  disease  is  concerned.  By  means  of  them 
the  cyst  that  is  chiefly  enlarged  may  be  made  to  collapse  and  contract. 
But  secondary  cysts  developed  in  its  wall,  or  at  its  base,  and  whose 
development  has  lieen  kept  in  abeyance  by  the  pressure  and  absorption 
of  nutriticm  by  the  larger  cyst,  will  commonly  begin  to  grow  when  this 
has  been  reduced  in  bulk;  and  thus  eventually  a  multilocular  tumor 
may  be  substituted  for  an  apparently  unilocular  cyst. 

These  measures  have  also,  like  tapping,  given  way  to  the  safer  and 
more  certain  procedure  of  ovariotomy,  and  are  now  confined  to  those 
cases  in  which  from  adhesions  on  the  tumor  it  cannot  be  removed  in  its 
entirety. 

4.  Injection  of  Tincture  of  Iodine  has  been  occasionally  employed 
both  in  this  country  and  the  Continent.  After  the  tumor  has  been  tapped, 
from  four  to  six  ounces  of  the  tincture  are  injected  through  a  catheter, 
passed  down  the  cannula,  and  left  in.  The  immediate  effect  of  this  injec- 
tion is  the  contraction  of  the  cyst;  the  secondary  effect,  the  effusion  of 
plastic  matter  within  it.  In  some  cases  no  constitutional  disturbance 
follows;  in  others,  a  severe  febrile  paroxysm,  accompanied  by  intense 
iodism,  the  urine  and  saliva  being  impregnated  with  iodine;  and  in 
others  again,  suppuration  of  the  cyst,  wilh  fatal  peritonitis,  has  resulted. 
This  method  of  treatment  is  onl}^  applicable,  however,  to  non-adherent 
unilocular  cysts:  and  in  them  it  must  be  looked  upon  as  palliative 
rather  than  curative — the  cyst  collapsing,  and  the  tumor  perhaps  recur- 
ring in  another  form.     It  is,  however,  so  very  uncertain  in  its  results — 
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SO  entirely  palliative  and  so  manifestly  inferior  as  a  method  of  cure  of 
ovariotomy,  that  it  is  now,  I  believe,  generally  abandoned. 

5.  Ovariotomy  is  probably  the  greatest  triumph  of  modern  Surgeiy 
in  its  operative  department.  In  its  original  conception,  as  In  its  ulti- 
mate perfection,  it  reflects  the  greatest  lustre  on  the  British  School  of 
Surgery. 

Its  liistory  is  curious.  Its  progress  was  slow,  and  was  marked  by 
those  oscillations  in  the  judgment  and  the  favor  of  the  Profession  which 
freqnently  precede  the  final  establishment  of  a  great  advance  in  practice. 
The  operation  was  originally  ])roi)Osed,  and  its  practicability  discussed 
in  1762,  by  William  Hunter,  It  was  strongly  advocated  and  its  practi- 
cability taught  by  John  Bell,  at  a  later  period.  It  is  said  to  have  been 
performed  in  France,  by  L'Aumonier,  in  1782,  in  a  case  of  "scirrhous 
disease  with  abscess"  of  the  ovary;  the  patient  recovering.  A  pupil  of 
John  Bell — McDowell  of  Kentucky — first  performed  the  operation  in 
America  in  1809;  he  follovved  up  his  case  by  others,  and  in  all  operated 
thirteen  times.  In  1823,  Lizars  operated  for  the  first  time  in  this 
country.  But  tlie  operation,  though  several  times  repeated,  fell  into 
discredit,  in  a  great  measure  owing  to  the  imperfection  of  the  diagnosis 
of  the  cases  in  which  it  was  done,  and  was  not  revived  until  1836,  vvlien 
Jeaffreson  of  Framingham  practised  it  successfully  through  a  small 
incision  an  inch  and  a  half  long  only.  From  this  operation  we  must 
date  the  revival  of  ovariotomy  in  Great  Britain.  This  oi)eration  was 
followed  by  others  performed  by  King  of  Saxmundham,  Crisp  of  Harle- 
ston,  and  West  of  Tonbridge.  The  example  of  these  provincial  Surgeons 
was  followed  by  their  brethren  in  London,  and  the  operation  was  prac- 
tised by  many,  especially  by  Walne,  F.  Bird,  and  Baker  Brown,  l)ut 
with  very  discouraging  results;  for  of  162  cases  collected  by  Robert 
Lee,  in  60  the  disease  could  not  be  removed,  and  of  these  19  died; 
whilst  of  the  remaining  102,  42  terminated  fatally.  Not  only  did  these 
unfavorable  results  discourage  the  Profession,  but  a  growing  belief 
sprung  up  that  this  mortality,  great  as  it  was,  did  not  by  any  means 
represent  the  whole  extent  of  the  fatal  cases,  and  notwithstanding  that 
C.  Clay  of  Manchester  continued  to  operate,  ovariotomy  was  in  great 
danger  of  falling  into  such  disrepute  as  to  be  excluded  from  ordinary 
Surgical  practice.  In  1857  appears  for  the  first  time  in  connexion  with 
ovariotom}^  the  name  of  a  Surgeon,  who  was  not  only  destined  to  revive 
ovariotomy,  but  to  re-establish  it  firmly  and  definitely  amongst  the 
great  operations  in  surgery;  for  in  December  of  that  year  Spencer 
Wells  performed  his  first  operation  of  this  kind.  This  case,  the  first  of 
a  series  of  500  cases  that  had  been  published  up  to  the  year  1872,  led  to  a 
revival  of  the  operation.  In  Spencer  Wells's  hands  ovariotomy  assumed 
a  new  shape;  its  performance  was  guided  by  certain  definite  rules,  and 
the  results  were  of  the  most  brilliant  and  successful  kind.  Not  only 
has  the  success  of  these  operations  been  unpi'ecedentedl}'  great,  but  it  has 
been  steadily  increasing;  of  the  first  series  of  100  cases,  34  died  and  66 
recovered;  of  the  second  series,  28  died  and  72  recovered;  of  the  third, 
100  cases,  23  died  and  77  recovered;  of  the  fourth,  22  died  and  78 
recovered;  and  in  the  fifth,  20  died  and  80  recovered.  Up  to  the  end  of 
1876,  the  total  number  of  cases  operated  on  by  Spencer  Wells  had 
amounted  to  the  large  number  of  820,  with  618  recoveries  and  202 
deaths;  the  last  series  of  320  cases  showing  245  recoveries  against 
75  deaths;  the  last  20  cases  being  all  successful.  These  results,  admi- 
rable as  they  are,  will  probably  still  be  improved  upon,  and  Wells  is  of 
VOL.  II. — 60 
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opinion  that  the  mortality  may  be  still  further  reduced  so  as  to  bring  it 
down  to  10  per  cent.  This  low  death-rate  has  been  nearly  attained  by 
Keith  of  Edinburgh;  who,  in  his  series  of  50  cases  recorded  in  June, 
1875,  had  only  6  deaths.  In  addition  to  this,  the  diagnosis  of  ovarian 
diseases  and  of  other  abdominal  tumors  has  been  greatly  perfected,  so 
that  the  number  of  cases  in  which  the  operation  is  attempted  but  cannot 
be  completed  has  greatly  lessened. 

In  tiie  face  of  such  results  as  these  it  is  no  longer  necessary  to  enter 
into  any  formal  arguments  as  to  the  propriety  of  performing  ovari- 
otomy. Without  doing  so  at  any  length  it  may,  however,  be  stated  that 
the  operation  lias  been  chiefly  condemned  and  cavilled  aton  two  grounds; 
1st,  that,  as  the  disease  for  which  it  has  been  proposed  is  not  necessarily 
fatal,  or,  at  all  events,  not  incompatible  with  long  life,  it  is  not  proper 
to  subject  the  patient  to  a  hazardous  procedure  for  its  removal;  and, 
2nd,  that  the  mortality  from  the  operation  is  so  high  as  not  to  justify  a 
Surgeon  in  performing  it. 

With  regard  to  the  first  objection,  it  maj''  be  stated  that  ovarian  dis- 
ease is  attended  by  verj" great  discomfort  and  inconvenience  in  all  cases; 
that  it  prevents  a  woman  from  discliarging  the  active  duties  of  life,  and, 
amongst  the  poorer  classes,  from  obtaining  a  livelihood;  and  that,  so 
far  from  being  a  comparatively  innocuous  affection,  it  wastes  and 
enfeebles  the  patient,  interfering  seriously  with  nutrition,  and  with  the 
actions  of  the  abdominal  or  pelvic  organs,  and  is  not  generally  com- 
patible with  prolonged  existence.  R.  Lee  states  that  about  80  per  cent. 
of  the  cases  that  are  not  operated  upon,  die  within  one  year  and  tiiree 
quarters  after  the  appearance  of  the  disease.  When  it  grows  rapidly, 
or  so  soon  as  it  attains  such  a  size  as  to  require  tapping,  death  takes 
place  much  more  quickly.  Saflford  Lee  states  that  of  46  patients  with 
ovarian  disease,  who  were  tapped,  37  died,  and  only  9  recovered;  and 
that  of  the  37  who  died,  more  than  one-half  did  so  in  four  monlhs  from 
the  first  tapping,  and  27  out  of  the  37  within  a  twelvemonth,  and  of 
these  18  were  tapped  once  only.  In  those  who  survive,  repeated  tap- 
pings are  required  at  constant!}^  decreasing  intervals. 

The  second  objection  can  have  little  weight  with  any  practical  Surgeon. 
The  mortality  after  ovariotomy  is  not  so  high  as  that  after  many  ope- 
rations which  no  Surgeon  would  hesitate  for  a  moment  in  performing. 
It  is  true  that  in  some  of  tliese  cases,  as  in  the  ligature  of  the  larger 
arteries  for  aneurism  speedj^  death  would  be  the  penalty  of  non-interfei'- 
ence  ;  whereas,  in  ovarian  disease,  a  miserable  existence  may  be  pro- 
tracted for  some  months  after  the  tumor  has  attained  so  great  a  bulk  as 
to  render  surgical  aid  necessary.  But  in  other  surgical  diseases  in  which 
operations  of  the  gravest  character  are  performed  without  hesitation, 
as  in  the  removal  of  the  upper  jaw  for  tumor,  or  in  amputation  at  the 
hip-joint  for  tumors  of  the  femur,  the  same  objection  would  hold  good. 
The  diseases  for  which  these  great  and  dangerous  operations  are  per- 
formed, are  not  incompatible  with  some  months  or  even  years  of"  painful 
existence ;  yet  the  Surgeon  does  not  hesitate  to  give  tiie  patient  the 
chance  of  doubtful  recovery,  in  order  to  extricate  him  from  the  miseries 
of  prolonged  suffering.  It  is  not  necessary,  in  order  to  justify  an  ope- 
ration even  of  a  dangerous  character,  that  the  patient  be  in  immediate 
peril  of  death.  It  is  sufficient  that  the  death  from  the  disease  which  it 
is  proposed  to  remove  should  ultimately  be  certain,  tliough  it  may  be 
delayed  by  months  or  years  of  previous  suffering.  From  this  point  of 
view  ovariotomy  appears  to  me  to  be  a  perfectly  proper  and  justifiable 
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operation,  and  it  presents  the  advantfige  of  the  cure,  if  the  patient  re- 
cover, being  complete  and  permanent.  In  it  there  is  no  mean  ;  the  death 
is  speed,y,  or  the  cure  complete. 

Clay  of  Birmingham,  in  the  appendix  to  his  translation  of  Kivviscli's 
Chapters  on  Disease  of  the  Ovaries^  has  collected  from  various  sources 
the  particulars  of  567  cases.  Of  tliese,  the  operation  was  completed  by 
the  removal  of  the  entire  ovarian  tumor  in  425,  or  about  tliree-fourths  ; 
the  mortalitj'  being  183,  or  about  43  per  cent.  In  24  cases,  the  tumor 
was  only  partially  removed  ;  of  these  14  died.  In  13  cases,  extra-ovarian 
(mostl}^  uterine)  tumors  were  removed  ;  the  mortality  here  amounted  to 
10.  Of  105  cases  in  wliich  the  operation  was  abandoned,  there  were 
adhesions  in  82  ;  and  in  23  the  disease  was  mostly  extra-ovarian,  while 
in  a  few  no  tumor  was  found.  Amongst  these  105  abandoned  cases,  21 
died.  The  results  of  ovariotomy  in  the  hands  of  those  who  have  most 
extensively  practised  it  of  late  years — as  Baker  Brown,  Tyler  Smith, 
Spencer  Wells,  Keith,  Atlee,  and  Koeberle — are,  however,  much  more 
favorable :  especially  those  of  Spencer  Wells  and  Keith. 

The  mortality  after  ovariotomy  appears  to  be  increased  by  the  exist- 
ence of  adhesions.  Wlien  these  complicated  the  operation,  in  tliose 
cases  in  which  the  ovarian  tumor  was  completely  removed,  49  per  cent, 
of  the  cases  died  ;  when  they  did  not  exist,  only  32  per  cent,  were  fatal. 
In  Wells's  first  500  cases,  the  proportions  were  about  33  and  20  per  cent, 
respectively. 

When  we  compare  these  returns,  not  only  with  the  mortalit}^  which 
follows  operations  of  immediate  urgency — as  primary  amputation  of  the 
thigh  for  injury — but  with  that  which  attends  great  operations  for  dis- 
eases that  might  be  palliated  and  in  which  existence  might  be  protracted 
for  some  little  time — as  amputation  at  the  hip-joint  for  tumor,  or  the 
ligature  of  the  innominate  and  subclavian  arteries  for  aneurism,  or  even 
lithotomy  for  the  extraction  of  vesical  calculus  of  large  size  in  the  adult 
— we  cannot  consider  the  mortality  after  ovariotomy  so  great  as  to  in- 
terfere with  the  performance  of  the  operation,  if  other  circumstances 
justify  it. 

It  has  further  been  objected  to  ovariotomy,  that  it  has  not  unfrequently 
happened  that,  after  the  operation  has  been  commenced,  it  has  been  found 
impossible  to  complete  it,  owing  to  the  existence  of  adhesions  between 
the  tumor  and  tlie  contents  of  tlie  abdomen.  This  objection  is  certainly 
a  grave  one  ;  but  I  believe  that,  with  care  in  examining  the  tumor,  and 
ascertaining  its  mobility  during  respiration,  the  existence  or  absence  of 
crackling  under  the  abdominal  wall  during  the  respiratory  movements, 
the  freedom  from  connection  with  the  uterus,  as  determined  by  finding 
that  organ  floating  on  the  introduction  of  the  uterine  sound,  and  the 
previous  non-occuri'ence  of  peritonitis,  this  mistake  is  not  now  so  likely 
to  happen  as  formerly,  when  the  liability  to  it  was  not  suspected. 

Operation  of  Ovariotomy On  the  daj'  preceding  the  operation, 

a  dose  of  castor-oil  should  be  administered,  and  on  the  morning  of  it  an 
enema,  so  that  the  bowels  may  be  completely  emptied.  The  room  should 
be  airy,  warm,  and  well  ventilated.  Chloroform  having  been  adminis- 
tered, and  the  bladder  emptied  by  the  catheter,  the  patient  must  be 
placed  upon  a  table  covered  with  blankets,  in  such  a  way  that  the  legs 
hang  over  the  end  of  it,  and  the  abdomen  is  fairly  and  evenly  exposed. 
The  Surgeon,  taking  his  stand  between  the  patient's  legs,  or  at  her  left 
side,  makes  an  incision,  usually  about  four  inches  in  length,  from  the 
umbilicus  downwards,  directly  in  the  mesial  line  ;  by  a  few  touches  of 
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the  knife,  the  structures,  which  are  usually  much  thinned,  are  divided 
along  the  linea  alba,  and  the  abdominal  cavity  is  opened. 

Tliere  has  been  much  discussion  as  to  the  length  to  vvhicli  tlie  incision 
in  tlie  abdominal  vvall  sliould  be  made;  some  practitioners  recommend- 
ing that  this  should  be  of  a  very  limited  extent,  others  that  it  sliould 
reach  from  the  ensiform  cartilage  to  the  pubes.  No  definite  rule  can  be 
laid  down  upon  this  point.  The  incision  must  be  proportioned  in  extent 
to  the  size  and  nature  of  the  tumor,  and  the  existence  or  absence  of  ad- 
hesions. If  the  tumor  be  cystic  and  unilocular,  and  not  adherent,  it 
may  be  readily  enougli  extracted  by  making  an  incision  only  an  inch  or 
two  in  length  in  the  mid-line,  tapping  it  through  this,  and  then  drawing 
the  emptied  cysts  forwards  b^^  means  of  a  vulsellum.  If,  on  the  other 
hand,  the  ovarian  growth  be  chiefly  solid,  a  larger  incision,  from  four  to 
six  inches  in  extent,  will  be  required.  Should  adhesions  exist,  it  may 
even  be  necessary  to  go  beyond  this;  though  I  cannot  believe  that  it  is 
ever  necessarj'^  to  rip  up  the  abdomen  from  the  sternum  to  the  pubes, 
for  the  removal  of  any  tumor,  however  large  or  adherent.  In  making 
this  incision,  the  Surgeon  must  be  careful  to  open  the  peritoneum  fairly, 
and  not  to  mistake  it  for  tlie  cyst-wall,  and  so  strip  it  off  the  inside  of 
the  abdominal  muscles. 

The  tumor  now  comes  into  view;  if  cystic,  it  must  be  tapped  with  a 
large  and  long  trochar,  and  the  fluid  evacuated.  Especial  care  should 
be  taken  not  to  allow  this  viscid  ovarian  fluid  to  escape  into  and  flood 
the  abdominal  and  pelvic  cavities.  This  may  often  be  avoided  by  con- 
ducting it  away  from  the  patient,  by  means  of  a  vulcanised  India-rubber 
tube  attached  to  the  cannula.  In  this  way,  the  size  of  the  tumor  may  be 
so  much  lessened  as  to  admit  of  its  more  ready  extraction.  If  cystic, 
and  emptied,  it  may  now  perhaps  be  drawn  out  through  the  incision  in 
the  abdominal  vvall  without  further  difficulty.  If  it  be  solid,  or  if  there 
l)e  any  adhesions,  the  Surgeon  must  introduce  his  hand,  and,  by  sweep- 
ing it  round  the  tumor,  assist  in  removing  the  mass.  The  chief  clifflculty 
in  the  operation  will  consist  in  the  presence  of  adhesions.  Should  none 
.exist,  nothing  can  be  simpler  than  the  extraction  of  the  tumor,  which 
has  a  tendency  to  protrude  forwards  into  the  wound.  Should  they  be 
slight  and  confined  to  its  anterior  part,  attaching  this  to  the  abdominal 
wall,  they  may  readily  enough  be  broken  through  by  the  hand  being 
swept  round  the  forepart  of  the  tumor.  If  they  be  firm,  deep,  and  ex- 
tensive, then  the  real  difficulty  of  the  operation  will  have  to  be  encount- 
ered. It  is,  however,  important  to  observe  that  adhesions  of  this  kind 
will  chiefly  l)e  found  at  the  anterior  part,  between  the  tumor  and  the 
abdominal  wall;  comparatively  seldom  posteriori}^,  or  connected  with 
any  of  the  abdominal  viscera,  except  the  uterus.  If  possible,  these  ad- 
hesions should  not  be  cut  across,  as  they  often  contain  vessels  that  would 
bleed  freely  if  so  divided;  but  the}'  should  rather  be  torn — no  slight 
force  occasionally  being  required  to  detach  them.  Should  the  tumor  be 
so  closely  adherent  to  any  viscus  that  its  separation  is  attended  witli 
danger,  it  might  be  safer  to  cut  across  the  cyst-wall,  and  leave  the  adhe- 
rent portion  of  this,  tlian  to  run  the  risk  of  laceration  of  the  liver  or 
intestine.  During  the  withdravval  or  protrusion  of  the  mass  from  the 
abdomen,  an  assistant  on  each  side  must  press  gently  upon  the  sides  of 
the  incision  with  the  hands  or  with  soft  napkins,  so  as  to  prevent  the 
protrusion  of  the  intestines,  which,  if  possible,  should  not  be  seen  during 
the  operation.  The  tendency  to  intestinal  protrusion  sometimes  occa- 
sions considerable  trouble;   especially  if  the  patient  have  taken  chloro- 
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form  and  begin  to  vomit,  when  it  may  be  necessary  to  discontinue  the 
operation  for  a  time. 

The  Management  of  the  Pedicle,  including  its  seizure  and  divi- 
sion, is  the  next  step  in  the  oi)eration,  and  probably  the  most  important. 
It  is  the  one  on  which  the  greatest  amount  of  difference  of  practice 
exists. 

There  are  three  metliods  of  securing  the  pedicle  adopted  by  different 
ovariotomists  and  Surgeons,  viz.,  the  ligature^  the  clamp^  and  Vaaclamp 
conjoined  with  cauterisation.  The  proper  treatment  of  the  pedicle  in- 
volves two  points:  first,  and  necessarily,  the  arrest  of  hemorrhage  from 
its  divided  vessels  ;  and  secondl}',  the  question  as  to  whether  its  stump 
should  be  left  out  of  the  wound  or  allowed  to  drop  into  the  peritoneal 
cavity. 

The  earlier  operators  used  the  Ligature;  and  many  still  employ  it. 
This  is  certainly  the  simplest,  and  appears  to  me  to  be  the  safest, 
method  of  guarding  against  hemorrhnge  from  the  cut  stump.  A  strong, 
well-waxed  whipcord  ligature  should  be  used.  When  the  pedicle  is  long 
and  narrow,  there  can  be  no  difficulty  in  applying  this;  when  short, 
thick,  or  broad,  the  ligature  is  not  so  easily  applied.  The  tumor  must 
then  be  drawn  forwards,  and  the  structures  of  the  pedicle  either  ex- 
panded out  or  unravelled,  as  it  were,  when  a  double  ligature  can  be 
passed  across  it,  the  loop  snipped,  and  the  pedicle  tied  in  two  portions; 
or  the  whipcord  may  be  passed  by  means  of  a  uffivus-needle,  which  is 
made  to  transfix  the  pedicle  at  some  point  which  the  Surgeon  has  pre- 
viously ascertained  to  be  free  from  blood-vessels,  and  then  securelj^ 
knotted  on  each  side.  Great  care  must  be  taken  in  tying  the  pedicle 
very  tightly,  for  undoubtedl}^  one  of  the  great  disadvantages  of  the 
ligature  is  that,  owing  to  the  shrivelling  of  the  pedicle,  it  is  apt  to  slip, 
and  thus  to  lead  to  a  fatal  haemorrhage. 

There  are  two  methods  of  dealing  with  the  ends  of  the  ligatures. 
The  first  is,  to  leave  them  and  the  stump  of  the  pedicle  out  of  the  wound, 
securing  them  to  the  edges  of  the  abdominal  incision,  or  to  the  harelip 
pins  by  whicli  it  has  been  brought  together.  This  method  I  formerly 
used  and  advocated  ;  but  more  recent  experience  leads  me  to  concur 
with  those  who  consider  it  as  favoring  suppuration,  sloughing,  and 
j)urulent  deposits  in  the  lower  part  of  the  wound  and  the  pelvic  cavity. 

With  respect  to  the  question  of  keeping  the  stump  out  of  or  allowing 
it  to  drop  into  the  peritoneum,  opinion  is  divided. 

Some  of  the  earlier  American  ovariotomists,  especially  D.  L.  Rogers, 
cut  the  ligatures  short  and  returned  the  stump  of  the  pedicle  into  the 
wound.  This  practice  was  revived  by  Tyler  Smith  in  1861,  and  has  been 
adopted  by  him,  by  T.  Bryant  and  others,  with  excellent  results,  the 
ligatures  either  becoming  encapsuled  or  being  discharged  after  a  time 
through  a  suppurating  track.  But  when  the  clamp  is  used  the  case  is 
different.  Here  the  opinion  of  Spencer  Wells,  backed  as  it  is  by  his 
extensive  experience,  is  as  positive  as  it  is  valuable.  He  strongly  advo- 
cates the  practice  of  securing  the  pedicle  with  the  clamp  outside  the 
wound,  so  that  it  should  not  drop  down  between  the  lips  of  the  incision 
in  the  skin  and  abdominal  wall.  The  mortality  of  cases  so  treated  was 
19-Y  per  cent.  He  strongly  deprecates  all  minor  and'mixed  methods  of 
keeping  the  pedicle  out  of  the  incision,  as  being  far  inferior  to  the  clamp 
in  effecting  this  object.  The  mortality  after  the  2>?/ra-peritoneal  treat- 
ment of  the  stump  was  38-6,  or  as  nearly  as  possible  double  that  of  the 
e.r^ra-peritoneal  plan  of  treatment ;  and  these  figures  appear  to  be  con- 
clusive as  to  the  relative  merits  of  the  two. 
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^60.— Spencer  Wells  s   El- 
liptic Clamp. 


Fig.  8B1.— Triaugiilar 
Claiiip. 


I  forbear  to  speak  of  tlie  employment  of  silver,  lead,  or  other  metallic 
ligatures,  as  they  have  fallen  into  disuse,  and  been  abandoned  by  the 

most  experienced  ovariotomists;  as  also  have 
the  methods  of  brinoing  tiie  ends  of  the 
threads  out  through  the  "'  fovea  inguinalis  in- 
terna" or  the  viiginal  septum,  which  are  mani- 
festly not  worthy  of  adoption. 

The  ligature  possessing  the  obvious  disad- 
vantages of  favoring  suppuration,  and  of  not 
being  a  positively  effectual  security  against  hae- 
morrhage, the  Clamp 
was  introduced  as  a  suli- 
slitute  by  J.  Hutchin- 
son in  1858,  and,  after 
having  undergone  va- 
rious modifications,  is 
now,  in  some  shape  or 
other,  emplo^'ed  by  very 
many  ovariotomists. 
The  object  of  the  clamp 
is  to  com  J)  re  ss  the  pedi- 
cle securely  until  loos- 
ened b}'  suppuration. 
The  clamp  originally 
employed  was  a  pair  of 
carpenter's  callipers  :  those  now  used  by  Spencer  Wells  are  liere  figured. 
(Figs.  860,  861).  They  are  so  constructed  tliat,  after  their  application, 
the  handles  can  be  removed,  and  the  compressor  alone  left  on  the  pedi- 
cle. The  action  of  this  instrument  is  obvious.  The  pedicle,  being- 
seized,  is  firmly  compressed,  and  then  cut  through  about  half  an  inch 
above  the  clamp.  This,  being  concave  on  the  upper  surface,  allows  the 
stump  to  be  dressed  easily,  and  acts  as  a  saucer  to  collect 
any  discharge.  The  ligature  of  independent-vessels  maj' 
abo  be  combined  with  compression  of  the  whole  pedicle 
bj'  the  clamp. 

Cauterisation  with  compression  was  introduced  by 
Baker  Brown  as  a  means  of  securing  the  i)edicle  and 
ari-esting  haemorrhage.  It  is  a  method  that  has  not  been 
very  generally  adopted,  owing  to  the  liability  to  recur- 
rent haemorrhage  that  accompanies  it.  According  to 
Lloyd  Robeits,  of  Manchestei-,  in  an  excellent  paper  on 
the  treatment  of  the  pedicle,  this  happens  in  one  out  of 
four  cases.  It  is  apt  to  occur  when  only  the  cut  surface 
of  the  pedicle  is  cauterised  ;  the  eschar  being  then  too 
weak  to  restrain  the  pressure  in  the  arteries.  It  is  best 
guarded  against  by  searing  and  coagulating  at  least  an 
inch  of  the  pedicle.  Should  it  be  thouglit  desirable  to 
use  cauterisation,  the  best  instrument  would  be  Cham- 
bers's actual  cautery  parallel  clamp  (Fig.  862). 

The  incision  in  the  abdominal  wall  should  be  closed 

by  the  continuous  suture  passed  fr(jm  within  outwards. 

For  this  purpose  a  silver  wire  or  carbolised  silk  suture 

Fig.  862.— Cham-     '^^'^.V  ^^  used,  and  care  should  be  taken  that  the  opposite 

ters's  Actual  Can-     sides  of  tlic  pei'itoueum  are  brought  well  inlo  contact 

teiy  Clamp.  and  fastened  together. 
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The  abdominal  wall  must  be  still  farther  supported  by  broad  and 
long  slips  of  plaster,  and  a  laced  napkin  round  the  body. 

Should  it  unfortunately  be  found,  during-  the  progress  of  the  opera- 
tion, that  adliesions  exist,  so  close  and  extensive  as  to  prevent  the 
removal  of  the  tumor,  the  wound  in  the  abdominal  wall  must  be  closed, 
and  the  same  after-treatment  adopted  as  in  the  successfully  completed 
operation. 

The  After-treatment  of  the  case  will  require  the  most  careful  atten- 
tion, although  it  presents  nothing  of  a  very  special  character,  or  that 
differs  from  the  management  of  ordinary  abdominal  opei'ations.  The 
dangers  to  be  apprehended  are  from  peritonitis,  exhaustion,  and 
secondary  hsemorrhage.  Peritonitis  requires  to  be  more  carefully 
guarded  against  than  perhaps  any  other  complication:  of  150  fatal 
cases,  it  was  the  cause  of  death  in  64,  or  42  per  cent.  Pure  air, 
perfect  cleanliness,  complete  quiet,  and  the  undivided  attention  of  a 
skilled  nurse,  are,  according  to  Spencer  Wells,  the  main  requisites.  The 
patient  should  be  kept  in  bed,  in  a  uniform  temperature.  Nothing  but 
ice  and  barley-  or  Seltzer-water,  brandy,  and  beef-tea  should  be  allowed 
for  several  days  ;  and  opium  given,  if  necessary.  The  urine  must  be 
drawn  ofl'  tlirice  in  the  twenty-four  hours ;  but  tlie  bowels  should  be  left 
unrelieved  for  several  da3^s,  and  then  merely  opened  by  an  enema.  As 
no  solid  food  should  be  taken  during  this  time,  little  inconvenience  re- 
sults. If  peritonitis  come  on,  it  must  be  treated  in  accordance  with  the 
rules  laid  down  when  speaking  of  that  which  follows  strangulated  hernia. 
Should  s3'mptoms  of  exhaustion  manifest  themselves,  the  patient  must 
be  kept  up  by  wine  or  brandy,  repeated  as  frequently  as  the  irritable 
state  of  the  stomach  will  permit. 

After  recover}^  from  ovariotomy,  the  cure  is  usually  complete.  Im- 
pregnation may  occur  through  the  medium  of  the  ovary  that  is  left ; 
and  parturition  may  be  safely  accomplished.  In  some  rare  instances, 
however,  the  ultimate  result  is  not  so  fortunate.  If  the  tumor  have  been 
malignant,  recurrence  may  take  place;  and  occasionally  the  ovary  that 
is  left  becomes  the  seat  of  disease,  so  as  to  necessitate  a  second  operation. 

Hernia  of  the  Ovary.  It  may  happen  that  the  ovary,  on  one  or 
both  sides,  becomes  displaced,  and  escapes  from  the  pelvis  through  one 
of  the  openings  which  give  passage  to  intestinal  hernia.  In  three- 
fourths  of  the  recorded  cases  (twenty-seven  out  of  thirt3^-eight,  according 
to  Englisch  of  Vienna)  the  displacement  has  been  inguinal.  In  nearly 
one-half  of  the  cases  it  was  congenital ;  all  these  were  instances  of  in- 
guinal displacement ;  and  all  the  instances  of  double  ovarian  hernia  were 
inguinal  and  congenital. 

The  Causes  of  the  displacement  in  the  adult  are  not  easily  ascertained. 
In  the  congenital  cases  it  would  seem  as  if  an  abnormal  descent  of  the 
ovaiy  took  place,  analogous  to  the  descent  of  the  testis  in  the  male. 

Symptoms.  Congenital  ovarian  hernia  is  nearly  always  irreducible; 
while  in  most  cases  of  acquired  displacement  of  the  ovary,  it  has  been 
possible  to  return  the  tumor  into  the  abdomen.  The  swelling  is  gene- 
rally pyriform  in  the  inguinal  region,  rounder  in  the  femoral.  There  is 
no  constant  diagnostic  symptoms;  but  in  several  instances  it  has  been 
noticed  that  the  hernia  became  more  tender  on  pressure,  and  larger, 
during  menstruation.  At  this  time,  also,  inflammation  of  the  ovary 
may  take  place;  and,  being  attended  with  vomiting,  may  lead  the  Sur- 
geon to  imagine  that  the  case  is  one  of  strangulated  hernia.  The  diag- 
nosis here  is  not  easy  ;  indeed,  according  to  p]ngliscii,  of  twenty  cases. 
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in  which  symptoms  of  strangulated  hernia  were  present,  a  correct  diitg- 
nosis  Avas  made  in  seven  only.  The  difficulty  of  diagnosis  would  be 
much  increased  if  an  intestinal  or  omental  hernia  were  present  with  the 
ovarian.  Abscess  or  sloughing  of  the  displaced  ovary  occasionally 
occurs. 

TreMment.  So  long  as  the  hernia  presents  no  special  sj-mptoms 
there  is  little  or  no  occasion  for  interference,  beyond  the  wearing  of  a 
properly  fitted  truss.  If  inflammation  occur,  the  case  must  be  treated 
on  ordinary  principles;  and  if  the  ovary  suppurate,  the  abscess  should 
be  opened.  When  the  ovary  is  very  painful,  or  has  become  cj'stic, 
extirpation  may  be  practised. 
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ABDOMEN,  tapping  the,  669 
Abdominal  aorta.     See  Aorta 

parietes,  changes  of,  in  hernia,  592 
tumors,    diagnosis    from    aneurism, 
144 
Abernethy's  method  of  tying  the  external 

iliac  artery,  147 
Abscess  {abscedo,  I  go  away)  diagnosis  from 

aneurism,  43 
Abscess  of  antrum,  462 
of  areola,  559 

in  axilla,  diagnosis  from  aneurism,  127 
of  bone,  chronic,  175 
necrotic,  182 
breast,  559 

chronic,  561 
bursa  patellae,  334 
dorsal,  293 

in  frontal  sinuses,  390 
groin,  causes  of,  295 
diagnosis  from  aneurism,  144,  294 
from  hernia,  295,  635 
from  psoas  abscess,  295 
of  gums,  457 
in  hip-disease,  307 

acetabular,  312 
arthritic,  312 
femoral,  312 
diagnosis  from  abscess  near  hip,  316 

from  spinal  abscess,  295 
treatment  of,  319 
iliac,  diagnosis  of,  295 
ischio-rectal,  686 
lumbar,  293 
near  joints,   diagnosis  from   arthritis, 

222 
near  larynx    537 
mammary,  560 
milk,  560 

in  neck,  diagnosis  from  carotid  aneu- 
rism, 97 
nose,  383 
diagnosis  from  polypus,  386 
pelvic,  deeply  seated,  822 
pericsecal,  diagnosis  of,  295 
perineal,  834 

perinephritic,  diagnosis  of,  295 
popliteal,  diagnosis  from  aneurism,  159 
postpharyngeal,  521 

dysphagia  from,  521 
prostatic,  821 
psoas,  from  spinal  disease,  294 
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psoas,  diagnosis  from   other  abscesses 
in  groin,  294,  295 
diagnosis  from  aneurism,  159,  295 
from  empyema,  295 
from  fatty  tumors,  295 
from  femoral  hernia,  295 
from    serous    collections    and 
hydatid  tumors,  295 
sacro  iliac,  303 

diagnosis  from  spinal  abscess,  303 
of  spermatic  cord,  904 
in    spinal  disease,  293.     See  Abscess, 
psoas 
diagnosis  from  sacro-iliac  abscess 

303 
course  of,  294 
submammary,  560 
subperiosteal,  170 
supi'amammary,  560 
of  testis,  903 

tongue,  501 
urethral,  834 
urinary,  785 
Abscesses,  scattered  in  kidney,  713 
Abscission  of  cornea,  453 
Absorbents.     See  Lymphatics 
Acetabular  coxalgia,  306,  312 
prognosis  of,  314,  321 
treatment  of,  322 
Acetabulum,  excision  of,  322 
Acupressure    {acus,    a    needle ;    premo,    I 

press),  in  aneurism,  74 
Adams's   operation   for    ankylosis    of   hip- 
joint,  330 
Adenoid  (aJ^v,  a  gland  ;  sTSo?,  form)  cancer 
of  rectum,  678 
tumor  of  breast,  563 
Adenoma  {ahv,  a  gland),  of  breast,  563 

of  parotid  gland,  394 
Adhesions  in  hernial  sac,  593 
management  of,  620 
of  penis  to  scrotum,  887 
Adhesive  arteritis,  17 
Age,  in  relation  to  aneurism,  31 
arterial  disease,  27 
calculus,  729 
cancer  of  breast,  575 
excision  of  joints,  245 
haemorrhoids,  692 
hernia,  596 

femoral,  645 
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Age,  hernia  (^continued). 

operations  for,  638 
lithotomy,  759 
lithotrity,  790 
necrosis,  182 

prostatic  enlargement,  823 
rickets,  195 
spinal  curvature,  344 
stricture  of  urethra,  851 
Air-tube.     See  Larynx  and  Trachea 

operations  on,  539.     See  Laryngotomy 
and  Tracheotomy 
Ala  nnsi,  restoration  of,  481 
Albuminuria,  arthritis  in,  220 
in  relation  to  lithotomy,  750 
to  lithotrity,  792 
Allarton's  operation  of  median  lithotomy, 

768 
Alternating  calculus,  725 
Alveolar  processes,  diseases  of.     See  Jaws 
Amputation  {amptdo,  I  lop  off),  for  aneu- 
rism, 55.     See  also  Aneurism 
ankylosis,  237 
caries,  181 
joint-disease,  285 
malignant  disease  of  bone,  211 
necrosis,  191 
osteo-.aneurism,  214 
osteo-myelitis,  175 
Amputation  of  breast,  584 
of  penis,  896 

at  shoulder-joint  in  axillary  aneurism, 
138 
in  subclavian  aneurism, 
124 
of  thigh,  for  hip-disease,  826 

for  popliteal  aneurism,  164, 
166 
results  of,  compared  with  excision 
of  knee,  272 
Amussat's  operation  for  artificial  anus,  665 

in  children,  673 
Amyloid  tumors  in  prostate  impeding  lith- 
otomy, 752 
Anaesthetics  in  compression  for  aneurism,  68 
in  compressing  abdominal  aorta,  145 
in  operations  on  palate,  495 
in  lithotrity,  777 
in  stricture,  871 
Anel's  operation  for  aneurism,  51 
Aneurism  (ava,   through;   evpuvai,  I  widen) 
in  general,  30 
accidents  after  ligature  for,  56 
amputation  for,  55 

for  gangrene  after  ligature  of,  63 
for  recurrent  pulsation,  60 
for  suppuration  of  sac  of,  62 
by  anastomosis,  diagnosis  from  malig- 
nant disease  of  bone,  211 
in  tongue,  501 
arterio-venous,  78 
of  bone,  212.     See  Osteo-aneurism 
bruit  in,  40 
causes  of,  30 
circumscribed,  36 
symptoms  of,  40 


Aneurism  (continued). 
classification  of,  33 
death  from,  how  produced,  45 
definition  of,  80 
diagnosis  of,  42 

from  abscess,  43 

malignant   disease    of   bone, 

211 
neuralgia,  44 
osteo  aneurism,  213 
rheumatism,  44 
tumors,  42 
diffused,  36 

symptoms  of,  41 
dissecting,  36 
duration  of,  39 
false,  33 

circumscribed,  36 
difl'used,  36 
sacculated,  35 
formation  of,  37 
fusiform,  33 

gangi-ene  in  diffused  form  of,  42 
after  ligature  for,  62 
from  pressure  of,  38 
muscular  strain  a  cause  of,  31 
number  of,  39 
pressure-effects  of,  38,  45 
pulsation  in,  40 
recurrent  pulsation  in,  56,  58 
rupture  of,  46 
sacculated,  34 
secondary,  58 
spontaneous  cure  of,  41 
structure  of,  37 

suppuration  and  sloughing  of,  46,  60 
surgical  treatment  of,  49 
symptoms  of,  40 
terminations  of,  41 
treatment  of,  47 

by  acupressure.  74 
by  compression  by  instruments,  63 
constitutional,  47 
by  digital  compression,  72 
Esmarch's  method,  73 
flexion,  73 

galvano-puncture,  75 
injection  of  ergotine,  78 

of  perchloride  of  iron,  78 
ligature,  51.     See  Ligature 
local,  49 
by  manipulation,  75 

various  mechanical  means,  78 
true  sacculated,  34 
tubular,  38 
varicose,  78 
Aneurisms,  special.  79 

of  abdomen  and  lower  extremities,  143 
aorta,  abdominal,  143 
diagnosis  of,  144 

from  iliac  abscess,  295 
symptoms  of,  143 
treatment  by  compression,  144 
aorta,  thoracic,  79.     See  Aneurism, 

intrathoracic 
arm,  forearm,  and  hand,  140 
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Aneurisms,  special  (^continued). 
of  axillary  artery,  126 

amputation  for,  139 
compression  in,  128 
dingnosis  of,  127 
inflamed,  137 
ligature  for,  128 

of  subclavian,  129 
suppuration  of,  134 
symptoms  of,  126 
treatment  of,  127 
basilar  artery,  107,  108,  109 
brachial  artery,  141 
bracbio-cephalic  artery,  85.    See  Aneu- 
rism of  innominate  artery 
carotid  artery,  common,  95 
diagnosis  of,  96 
digital  compression  in,  98 
dysphagia  from,  522 
ligature  for,  99 
spontaneous,  96 
symptoms  of,  96 
treatment  of,  98 
internal,  106,  107,  112 
treatment  of,  107 
cerebral  artery,  anterior,  107 

middle,  107,  108 
posterior,  108 
femoral  artery,  157 
deep,  157 
superficial,  159 
treatment  of,  159,  160 
gluteal  artery,  155 
ill  hand,  140 
iliac  artery,  external,  146 

diagnosis  from  abscess,  295 
internal,  155 
inguinal,  146 

diagnosis  from  abscess,  1 46 
symptoms  of,  146 
treatment  of,  146 
of  innominate  artery,  85 
diagnosis  of,  87 
dysphagia  from,  87,  522 
dyspnoea  from,  86 
ligature  for,  of  carotid,  88 

of  subclavian,  88 
of  subclavian  and  ca- 
rotid, 90 
pain  in,  86 

pressure-effects  of,  85 
prognosis  of,  87 
pulse  in,  85 
symptoms  of,  85 
treatment  of,  87 
intracranial,  107 
causes  of,  107 
death  from,  110 
^  pathology  of.  108 

pressure  effects  of,  109 
symptoms  of,  109 
treatment  of,  112 
intraorbital,  113 
causes  of,  113 
pathology  of,  114 
prognosis  of,  1 12 


Aneurisms,  intraorbital  {continued). 
sj'mptoms  of,  113 
treatment  of,  115 
intrathoracic,  79 

auscultatory  signs  of,  79 
dysphagia  from,  82,  523 
dyspnoea  from,  79 
galvano-puncture  in,  84 
oedema  from,  83 
pain  in,  79 
pressure-effects  of,  79 
pulsation  and  tumor  in,  83 
rational  signs  of,  79 
tracheotomy  for,  84 
treatment  of,  84 
of  ophthalmic  artery,  113 
of  popliteal  artery,  159 
diagnosis  of,  159 
diffused,  159 

amputation  for,  160 
double,  165 
ligature  for,  160 

of  external  iliac,  165 
of  femoral,  common,  160 
supeificial,  160 
secondary,  165 
symptoms  of,  159 
treatment  of,  159 
pudic  artery,  155 
radial  artery,  140 
sciatic  artery,  155 
subclavian  artery,  116 
amputation  for,  124 
compression  for,  117,  124 
diagnosis  of,  116 

ligature  of  brachio-cephalic  artei-y 
for,  117 
of  subclavian,  121,  124 
symptoms  of,  116 
treatment  of.  117 
thorax,  head  and  neck,  and  upper  ex- 
tremity, 79 
tibial  arteries,  168 
ulnar  artery,  140 
vertebral  artery,  107 
Aneurismal  diathesis,  39 

varix,  95 
Angular  ankylosis  of  elbonr,  257 
of  hip,  327 
of  knee,  367 
curvature  of  spine.  289 

Sayre's  treatment  of,  298 
Ankle,  excision  of,  280 

weak,  376 
Ankylosis  (ayxuXo?,  crooked),  235 
anipuliitioii  for,  237 
complete,  236 
of  elbow,  flexed,  354 
straight,  354 
excision  for,  257,  354 
fibro-cellular,  235 
in  hip-disease,  309,  311,  315 
forms  of,  327 
management  of,  319 
operations  for,  328 
incomplete,  235 


^56 


INDEX. 


Ankylosis  {continued). 
of  knee,  osseous,  367 
osseous,  236 
treatment  of,  236 
Annand.ale,    excision    of    head    of    femur, 

321 
Annular  calcification  in  arteries,  26 
Anteverted  uterus,  941 
Antiseptic  treatment  of  hydrocele,  910 
Antrum,  diseases  of.  461 

dropsy  and  cystic  disease  of.  461 

diagnosis  from  tumor,  464 
suppuration  of,  462 
tumors  of,  463 
Anus,  abscess  near,  686 
absence  of,  672 

with  opening  of  rectum  into  other 
canals,  675 
artificial,  formation  of,  665 

by  Amussat's  operation,  665, 

673 
by  Callisen's  method,  665 
in    cancer    of    rectum,    667, 

680 
in  children,  672 
by  Littre's  operation,  665,  673 
by  perineal  section,  673 
results  of,  668 
in  hernia,  623 

treatment  of,  625 
cancer  of,  680 
closure  of,  673 

with  absence  of  rectum,  672 
by  septum,  672 
congenital  malformations  of,  672 
fissure  of,  683 
fistula  of,  686 
imperforate,  672 
moist  skin  around,  704 
prolapse  of,  704 

from  calculus,  731 
spasmodic  contraction  of  sphincter  of, 

685 
ulcers  of,  683 
Aorta,  abdominal,  aneurism  of,  148 
diagnosis  of,  144 
symptoms  uf,  143 
treatment  of,  144 
compression  of,  144 
ligature  of,  153 
thoracic,  aneurism  of,  79.     See  Aneu- 
rism, intrathoracic 
Aphonia  (a,  negative;  <f.avii,  voice),  533 
Arctation  (arcto,  I  narrow)  of  arteries,  20, 

29 
Areola,  inflammation  and  abscess  of,  560 
Arm,  aneurism  of  vessels  of,  140 
ankylosis  of,  straight,  354 
contraction  of,  355 

of  muscles  of,  355 
deformities  of,  854 

gangrene  of,  after  ligature  of  arteries, 
137 
Arndt,  ligature  of  brachio-cephalic  artery, 
118 
of  subclavian,  122 


Arteriks,  aneurism  of.     See  Aneurism 
atheroma  of,  22,  23,  31 
calcification  of,  25 
contraction  of,  20,  29 
degenerations  of,  22 

a  cause  of  aneurism,  31 
diseases  of,  17 
enrthj'  matters  in,  26 
embolism  of,  19 
fatty  degeneration  of,  22,  81 
gangrene  from  obstruction  of,  20,  30 
granular  degeneration  of,  22 
inflammation  of,  17.      See  Arteritis 
ligature  of.      See  Ligature 
occlusion  of,  by  disease,  20,  29 
plastic  deposits  in,  21 
plugs  in,  18 

pressure  of  aneurism  on,  38 
rupture  of  spontaneous,  29 
steatomatous  deposit  in,  22 
structural  diseases  of,  21,  28 
CM  uses  of,  27 
effects  of,  28 
relative  frequency  of,  27 
syphilitic  deposits  in,  24 
thrombus  in,  18 
ulceration  of,  28 

wounds  of,  in  hernia  operations,  623 
in  lithotomy,  755 
Arteries  or  Artery,  axillary,  aneurism  of, 
126.     See  Aneurism 
ligature  of,  137 
basilar,  aneurism  of,  107,  108,  109 
brachial,  aneurism  of,  141 

ligature  of,  142 
brachio-cephalic.      See    Artery,    inno- 
minate 
of  bulb,  wound  of,  in  lithotomy,  756 
carotid,  common,  aneurism  of,  95.   See 
Aneurism 
.aneurismal  varix  of,  95 
ligature  of,  f->r  aneurism  of  aorta  j  88 
of  carotid  artery,  99 
of  innominate  artery,  87, 

90 
intraorbital,  115 
on  distal  side,  104 
effects  of,  on  brain,  99 
on  lungs,  104 
internal,  aneurism  of,  106,  107, 113 
cerebral,  anterior,  aneurism  of,  107 
middle,  107,  109 
posterior,  108 
dorsal  of  penis,  wound  of,  in  lithotomy, 

755 
epigastric,  relation  to  femoral  hernia, 
648,  648 
to  inguinal  hernia,  688 
femoral,    aneurism   of,    146,   157.     See 
Aneurism 
ligature  of,  common,  160 
superficial,  160 
accidents  after,  166 
relation  to  femoral  hernia,  643 
of  foot,  ligature  of,  169 
forearm,  aneurism  of,  140 
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7VRTERIES  or  Artkry  [continued). 
gluteal,  aneurism  of,  150 
haemorrhoiclal,  inferior,   wound    of,  in 

lithotomy,  755 
of  hand,  aneurism  of,  140 
iliac,  common,  ligature  of,  151,  156 
external,  aneurism  of,  14G 

ligature  of,  for  inguinal  aneu- 
rism, 147 
popliteal  aneurism,  165 
results  of,  149 
internal,  aneurism  of,  155 
ligature  of,  156 
innominate,  aneurism  of,  85.   See  Aneu- 
rism 
ligature  of,  117 
intracranial,    aneurism    of,    107.      See 

Aneurism 
lingual,  ligature  of,  505 
obturator,  relation  to  femoral  hernia, 

643 
ophthalmic,  aneurism  of,  113 
palmar,  aneurism  of,  140 
perineal,  wounds  of,  in  lithotomy,  755, 

766 
plantar.     See  Arteries  of  foot 
popliteal,  aneurism  of,  159.    See  Aneu- 
rism 
pudic,  aneurism  of,  155 

internal,  wound  of  in  lithotomy, 
755 
radial,  aneurism  of,  140 

ligature  of,  142 
sciatic,  aneurism  of,  155 
ligature  of,  156 
subclavian,     aneurism     of,     116.       See 
Aneurism 
compression  of,  124 
ligature  of,  for  aneurism  of  axil 
lary  artery,  128,  131 
of  innominate  artery,  88,  90 
of  subclavian  artery,  121,  124 
accidents  after,  133 
distal,  124 
thyroid,  ligature  of,  401 
tibial,  aneurism  of,  168 

anterior,  ligature  of,  169 
posterior,  ligature  of,  169 
ulnar,  aneurism  of,  140 

ligature  of,  142 
umbilical  relation  to  inguinal   hernia, 

632,  633 
vertebral,  aneurism  of,  107 
ligature  of,  125 
Arterio-venous  aneurism,  78 
Arteritis  (arteria,  an  artery  ;   itis,  denoting 
inflammation),  17 
changes  in  artery  in,  18 
chronic,  17 
embolic,  17,  18 
gangrene  from,  20,  21 
plastic,  17,  19 
secondary  effects  of,  20 
subacute,  17 
symptoms  of,  20 
thrombosis  from,  18 


Arthritic  coxalgia,  306,  310 
prognosis  of,  314 
treatment  of,  316,  319 
Arthritis    [apQ^ov,   a  joint;    ilis,   denoting 
iiitlamniation),  219 
chronic  rheumatic,  229 
of  hip,  229 

causes  of,  231 
diagnosis  of,  231 
pathological  changes  in,  230 
prognosis  of,  231 
treatment  of,  231 
of  lower  jaw,  232 
shoulder,  232 
deformans,  356 

simple,  acute,  and  chronic,  219 
causes  of,  219 
diagnosis  of,  222 
pathology  of,  222 
repair  after,  226 
symptoms  of,  220 
treatment  of,  226 
strumous,  232 

pathological  changes  in,  233 
sy  nptoms  of,  233 
treatment  of,  234 
Artificial  anus.     See  Anus,  artificial 
pupil,  423 

iridectomy  for,  426 
Ascitic  fluid  in  hernial  sac,  594 
Asperma  (a,  negative;  a-Trep/xa,  seed),  931 
Aspirator,  use  of  in  retention  of  unne,  876 
in  strangulated  hernia,  630 
in  tapping  chest,  552 
Astragalus,  excision  of,  280 
Atheroma  (aSipa.,  or  aQnpn,  porridge  of  meal) 
in  arteries,  22 
nature  of,  23 
influence  on  aneurism,  31 
Atlas,  disease  of,  299 
Atony  of  bladder.     See  Bladder 

of  rectum,  686 
Atrophy  (a,  negative;   rpBfiu,  I  nourish)  of 
bone,  195 
of  prostate,  832 
of  testis.  901 
Attitude  in  hip-joint  disease,  307 
Auscultatory  signs  of  aortic  aneurism,  79 
Auvert,  ligature  of  subclavian,  122 
Axilla,  aneurism  in,  126 

tumors  in,  589 
Axillary  artery.     See  Artery,  axillary 

glands,   implicated  in   mammary  can- 
cer, 573 
lymphadenoma  of,  590 
strumous  disease  of,  590 
Axillo-mammary  cancer,  589 
Axis,  disease  of,  299 

Ayres's  operation  for  extroversion  of  blad- 
der, 804 


B 


ABINGTON'S  glottiscope,  528 

Baker,  connection  between  ranula  and 

Whartonian  duct,  515 
India-rubber  trachea-tubes,  549 
statistics  of  cancer,  581 
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Balanitis  (5a^avoJ,  an  acorn,  also  the  glans 
penis;    itis,    denoting    iiitiiunmation), 
893 
Bmdages  in  eye-operations,  404 

plaster   of  Paris,  in  disease  of  spine, 
298 
Barton,  operation  for  angular  ankylosis  of 
hip,  329 

angular  ankylosis  of 
knee,  367 
Baudens,  statistics  of  excision  of  shoulder, 

252 
Beck,    M.,   secondary  diseases   of  urinary 

organs,  708 
Bellingham,  treatment  of  aneurism  by  com- 
pression, 71 
Bellocq's  sound,  382 
Benign  polypus,  385 
Biceps  muscle,  contraction  of,  354 
Bickersteth,    ligature    of   brachio-cephalic 
artery,  118,  120 

of  carotid  and  subclavian,  91 
Bifurcation  of  the  hand,  358 
Bigg's  apparatus  for  contracted  knee,  364 

for  wry-neck,  353 
Bilateral  lithotomy,  770 
Bilharzia  hsematobia,  hsematuria  from,  814 
Billroth,  caries,  177,  178 

chronic  rheumatic  arthritis,  231 
extirpation  of  larynx,  538 
ligature  of  both  carotids,  103 
removal  of  villous  growth  of  bladder, 

813 
white  swelling,  232 
Blackman,  ligature  of  both  carotids,  102 
Bladder,  atony  of,  816 

danger  of,  in  lithotrity,  785,  793 
incontinence  of  urine  from,  819 
atony  of,  retention  of  urine  from,  816 
diagnosis  of,  817 
results  of,  817 
symptoms  of,  816 
treatmetit  of,  818 
cancer  of,  812 
catarrh  of,  807 

treatment  of,  810 
conditions  of,  unfavorable  to  lithotrity, 

792 
congenital  malformation  of,  803 
cysts  of,  813 

lodging  calculi.     See  Bladder,  sac- 
culated 
difficulty  of  entering  in  lateral  lithot- 
omy, 749 
in  median  lithotomy,  768 
dilatation  of,  708 
dilatation   of  neck   of,    in   lithotomy, 

743 
diseases  of,  803 

induced  by  calculus,  735 

by  enlarged  prostate,  826 
by  stricture,  787 
by  surgical  causes,  708 
producing  irritation,  809 
exploration  of,  after  lithotrity,  782 
extroversion  of,  804 


Bladder  (continued). 

false  membrane  in,  751 

fasciculated,  708,  751 

fistulous  openings  into,  681 

foreign  bodies  in,  calculi  formed  on,  800 

haemorrhage  from,  815 

into,  after  lithotomy,  756,  760 
hernia  of,  595 

treatment  of,  638 
hypertrophy  of,  708 

effect  in  kidney  disease,  709 
inflammation  of,  acute,  806 

gonorrhoeal,  842 

after  lithotomy,  760 

after  lithotrity,  785 
chronic,  807 

complicating  lithotrity,  793 

diagnosis  from  enlarged  prostate, 
826 
irritable,  807 

causes  of,  809 

in  children,  811 

complicating  lithotrity,  785,  793 

diagnosis  of,  810 

in  gonorrhoea,  841 

pathology  of,  808 

treatment  of,  811 

in  women,  812 
irritation  of,  by  calculus,  731 

by  lithotrity,  783 
painful  conditions  of,  820 
puncture  above  pubes,  831,  876 

through  rectum,  831,  875 
sacculated,  709,  728 

complicating  lithotomy,  751 

complicating  lithotrity,  793 
secondary  morbid  conditions  of,  708, 

735 
sounding  the,  731 

errors  in,  734 
spasm  of,  complicating  lithotomy,  751 
stone  in,  725.     See  Calculus 
tumors  of,  812 

diagnosis  from  enlarged  prostate, 
826 
washing  the,  after  lithotrity,  781 
wounds  of,  in  lithotomy,  757 
Bland,  ligature  of  brachio-cephalic  artery, 

118 
Blane,  Sir  G.,  irritation  of  brain  by  aneu- 
rism, 118 
Blepharoplasty  {B\i^a,fov,  an  eyelid  ;  TrXas-s-ai, 

L  form),  479 
Blind  fistula  in  ano,  688 

piles,  691 
Blood,  changes  of,  in  arteritis,  18 

in  hematocele,  912 
Blows,  aneurism  caused  by,  32 
Bone,  abscess  of,  chronic,  175 
aneurism  of,  211,  212 
atrophy  of,  195 
caries  of,  177.     See  Caries 
cystic  tumors  of,  203 
dead,  separation  of,  185 
disease  in,  disease  of  cartilage  depen- 
dent on,  224 
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Bonk  {continued). 
diseases  of,  170 
effect  of  aneurism  on,  39 
enchondroraa  of,  203 
erectile  growths  in,  212 
exfoliation  of,  185 
exostosis  of,  202 
growth  of,  arrested,  195 
hydatids  in,  205 
hypertrophy  of,  194 
inflammation  of,  171 
length  of,  increased,  194 
malignant  disease  of,  207 
central,  207 
diagnosis  of,  209 
peripheral,  208 
situation  of,  208 
symptoms  of,  208 
treatment  of,  210 
myeloid  tumors  of,  205 
necrosis  of,  181.     See  Necrosis 
pulsating    tumor    of,    212,    21o.     See 

Osteo-aneurism 
repair  of,  after  necrosis,  186 
sanguineous  tumors  of,  211 
sclerosis  or  hardening  of,  194 
scrofulous  disease  of,  177,  198 
softening  of,  196 
spindle-celled  sarcoma  of,  205 
structural  changes  in,  194 
suppuration  of,  173 

diffuse,  173 
syphilitic  disease  of,  178 
trephining  of,  176 
tubercle  of,  201 
tumors  of,  202 

malignant,  207 
treatment  of,  205 
ulceration  of,  177 
Bones,  nasal,  fistulous  openings  in,  486 
Bougies  for  stricture,  856 
bulbous,  857 
filiform,  858 
Boutonniere  operation,  872 
Bowman's  probes  fcr  nasal  duct,  411 
Boys,  impaction  of  calculus  in  urethra  of, 
798 
lateral  lithotomy  in,  748 

difficulties  in,  749 
mortality  of,  758 
Bozeman's    operation    for   urinary   vaginal 

fistula,  886 
Brachial  artery.     See  Artery,  brachial 
Brachio- cephalic   artery.     See   Artery,   in- 
nominate 
Brain,  aneurisms  of  vessels  of,  107 

congenital    hernia    of  membranes    of, 

378 
effect  of  ligature  of  carotid  on,  101 
Brainard,  operation  for  angular  ankylosis 

of  knee,  367 
Brasdor's  operation  for  aneurism,  53 
Bbeast,  abscess  of,  660 
chronic,  563 
absence  of,  556 
adenoid  tumor  of,  563 


Breast  [continued'). 
amputation  of,  585 

mortality  after,  588 
anomalies  of  development  of,  556 

of  secretion  of,  558 
cancer  of,  571 

axillary  glands  affected  in,  573 

causes  of,  575 

caustics  in,  579 

colloid,  575 

compression  in,  578 

development  of,  571,  574 

diagnosis  of,  576 

duration  of,  574 

encephaloid,  574 

in  male,  588 

operation  for,  579 

selection  of  cases  for,  583 
pain  in,  573 

retraction  of  nipple  in,  573 
return  of,  after  operation,  585 
scirrhus,  571 
skin  implicated  in,  572 
structure  of,  574 
treatment  of,  578  ! 

cystic  sarcoma  of,  568 

diagnosis  from  cancer,  577 
tumors  of,  565 

treatment  of,  569 
diseases  of,  555 

in  male,  588 
foetal  remains  in  tumors  of,  571 
hydatids  of,  571 
hypertrophy  of,  557 
inflammation  of,  559,  560 
lacteal  tumor  of,  558 
neuralgia  of,  556 
painful  tumor  of,  565 
recurrent  fibrous  tumor  of,  571 
sanguineous  cysts  in,  570 
sarcomatous  tumors  of,  565 
scrofulous  tumor  of,  571 
sero-cystic  tumor  of,  566 
sero-mucous  cyst  of,  567. 
supernumerary,  556 
tumors  of,  562 

non-malignant,  563 
Bridle  strictures,  851 

Broadbent,  ligature  of  carotid  for  innomi- 
nate aneurism,  90 
Broca,  ligature  of  subclavian  for  innominiite 

aneurism,  88 
Brodie,  Sir  B.,  compound  cysts  in  breast, 
567 
sero-cystic  tumor  of  breast,  566 
statistics  of  lithotomy,  758 
treatment    of    cystic    tumors    of 
breast,  570 
of  fissure  of  anus,  685 
of  twisted  stricture,  857 
Bronchi,  pressure  of  aneurism  on,  81 
Bronchocele  (iSpo'^/p^o;,  the  windpipe;  xnXu, 
a  tumor),  di^a 
acute,  402 
causes  of,  399 
cystic,  399 
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Bronchockle  (continued). 
dysphagia  trom,  522 
excision  in,  401 

ligature  of  thyroid  arteries  in,  401 
pulsating,  399 

diagnosis  from  carotid  aneurism, 
98 
simple,  398 
treatment  of,  400 
Bruit  in  aneurism,  40 
Bryant,  statistics  of  excision  of  knee,  272 
tracheotomy  in  laryngeal  disease,  586 
Buccal    operation   for   excision   of   tongue, 

511 
Buchanan's  operation  for  restoration  of  lip, 
494 
rectangular  staiF,  764 
Bulb    of   urethra,  arteries    of,  wounded    in 
lithotomy,  755 
wound  of,  in  lateral  lithotomy,  756 

in  median  lithotomy,  766  j 

BuUen,  ligature    of   subclavian    artery   for 

axillary  aneurism,  135 
Bunion,  336 

Burow's  plastic  operation,  479 
Bursa  patella,  diseases  of,  333 
enlargement  of.  335 
inflammation  of,  334 
sloughing  of,  335 
suppuration  of,  334 

disease  of  patella  from,  834 
tumors  of,  336 
BursEe,  diseases  of,  331 
enlargement  of,  332 
treatment  of,  333 
situations  of,  331 
Bursal  tumors  in  ham,  diagnosis  from  aneu- 
rism, 159 
Busch,    operation   for    digital    contraction, 

857 
Bushe's  needle,  701 
Butcher's  saw,  2-17 

statistics  of  excision  of  knee,  271 
Button -suture,  886 

(CACHEXY,  influence  of,  on  aneurism,  32 
J     Csecal  hernia,  595 

treatment  of,  638 
Calcaneum.  See  Os  calcis 
Calcification  {calx,  lime;  facio,  I  make)  of 

arteries,  25 
Calculous  diatheses  and  deposits,  721 
Calculus  {Lett,  a  small  stone  or  pebble)  in 
bladder,  725 
alternating,  725 
in  boys,  lithotomy  for,  748 

lithotrity  for,  791 
carbonate  of  lime,  725 
causes  of,  728 

characters    of,  influencing    choice 
of  operation,  791,  794 
chemical,  722 
physical,  728 
crushing  of.     -See  Lithotrity 

in  lithotomy,  753 
cystine,  724 


Calculus  in  bladder  [conlhiued). 
diagnosis  of,  731 

from  enlarged  prostate,  826 
difficulty  in  finding,  749 

in  seizing  and  extracting,  752 
encysted,  731 

a  centra-indication  to  lithot- 
rity, 793 
detection  of,  734 
ditticulty  from,  in  lithotomy, 
751 
extraction    of,  by  lithotomy,  735, 
767.     See  Lithotomy 
by  lithotrity,  774.    See  Lithot- 
rity 
facets  on,  727 
fracture  of,  spontaneous,  727 

difficulties  in  lithotomy  from, 
754 
geographical  distribution  of,  729 
hardness  of,  728 
impaction  of  fragments  in  urethra, 

783,  791 
in  females,  removal  of,  800 
statistics  of,  799 
symptoms  of,  800 
impaction  of,  in  urethra  of  boy, 

798 
influence  of  age  and  sex  on,  729 
irritation  of  bladder  by,  731 
large,  728 

removal  of,  728,  752 
dangers  of,  761 
by  high  operation,  771 
lithic  acid,  721 

unfavorable  for  lithotrity,  791 
micturition  att'ected  by,  731 
mulberry,  723 
multiple,  how  detected,  734 
nucleus  of,  725 
number  of,  727 

operations  for.     See  Lithotomy  and 
Lithotrity 
i  origin  of,  726 

in  bladdei",  727 
in  kidneys,  726 
oxalate  (  f  lime,  723 
\  unfavorable  for  lithotrity,  792 

pain  produced  by,  730 
pathological  changes  induced  by, 

735 
phosphatic,  724 

favorable  for  lithotrity,  792 
position  of,  728 

difficulties  from,  751 
priapism  from,  731 
prolapsus  ani  from,  731 
recurrence  of,  795 
shape  and  size  of,  728 

difficulties  from,  752 
sounding  for,  731 
errors  in,  734 
structure  of,  725 
symptoms  of,  730 
tenesmus  from,  731 
urate  of  ammonia,  721 
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Calculus  in  bladder,  (confimted). 
uric  acid,  721 

unfavorable  for  lithotrity,  791 
varieties  of,  721 
weight  of,  728 
xanthine,  725 
between  glans  and  prepuce,  889 
in  kidneys,  726 
in  nasal  fosspe,  390 
prostatic,  798 
salivary,  516 
in  urethra,  796 
Callisen's  operation  for  artificial  anus,  GG5 
Campbell,  ligature  of  carotid,  89 
Canal  of  Nuck,  hernia  in,  641 
Canaliculus,  slitting  the,  410 
Cancellous  exostosis,  202 
Cancer  in  abdomen,  diagnosis  from  aneur- 
ism, 144 
of  anus,  680 
in  axilla,  589 
axillo-raammary,  589 
of  bladder,  812 

bone.     See  Bone,  malignant  disease 

of 
breast,  571.     See  Breast 
in  cheeks,  390 
chimney-sweeper's,  898 
epithelial.     See  Epithelioma 
of  intestine,  obstruction  from,  657 
jaw,  upper,  463 
lower,  457 
of  lips,  392 
of  muscles.  341 
in  ueck,  397 
of  nose,  384,  387 
oesophagus,  525 
parotid  gland,  395 
penis,  895 
pharynx,  521 
prostate,  832 
rectum,  678 
scrotum,  898,  930 
testis,  926 
fongue,  502 
tonsils,  620 
uterus,  942 
Capsular  cataract,  434 
Caput  obstipum  (^Lat.  head  turned  to  one 

side),  352 
Carbonate  of  lime  calculus,  725 
Caries  (^Lat.  rottenness),  177 
causes  of,  177 
operations  for,  179 
relative  frequency  of,  177 
structure  of  bone  in,  177 
symptoms  of,  178 
treatment  of,  179 
in  femoral  coxalgia,  308 
of  trochanter,  326 
of  vertebrae,  289.     See  Spine 
Carnochan,  ligature  of  carotid  for  elephan- 
tiasis, 103 
Carotid  artery.     See  Artery,  carotid 
Carpue,  Indian  rhinoplastic  operation  intro- 
duced by,  482 
VOL.  II. — 61 


Carpus.     See  Wrist 
Carte's  compressor  for  aneurism,  70 
Carter,  calculi  in  India  and  England,  730 
Cartilages,  destruction  from  synovial  dis- 
ease, 223 

from  disease  of  bone,  224 
repair  after,  226 
inflammation  or  ulceration  of,  225 
of  larynx,  necrosis  of,  536 
loose,  in  joints,  238 
symptoms  of,  238 
treatment  of,  239 
Castration,  928 

Cataract  (Karappa^TJi?,  a  portcullis),  artifi- 
cial pupil  in,  423 
capsular,  434 
diagnosis  of,  432 

extraction  of,  by  flap-operation,  436 
by  needle-operation,  442 
by  suction,  445 
by  traction,  438 
by  Von  Giafe's  method,  438 
forms  of,  432 
hard,  432 

extraction  of,  436 
iriddessis  in,  425 
operation  for,  434 
secondary  operations  for,  447 
senile,  432 
soft,  432 

removal  of,  442 
traumatic,  433 
Catarrh,  chronic,  381 

vesical,  symptoms  of,  8(18 
treatment  of,  810 
Catheter  {xara,  down  ;  "nfn,  I  send),  eff'ect 
of   retention    and    repeated   use  of, 
818 
elbowed,  830 
female,  936 
for  lithotrity,  781 
Sims's,  885 

use  of,  in  retention  from  enlarged  pro- 
state, 829 

from  gonorrhoea,  842 
from  stricture,  856 

accidents  attending,  859 
Cathetere  a  coude,  830 
Catheterism,  forcible,  832,  874 
Cauliflower  growth  of  rectum,  678 

of  uterus,  942 
Caustics  (Kaiia,  I  burn)  in  cancer  of  breast, 
579 
in  piles,  703 

stricture  of  urethra,  861 
urethral  tumors,  887 
uterine  diseases,  940 
Cautery,  actual,  in  haemorrhage  from  aneu- 
rism, 62 
in  ovariotomy,  950 
Cautery,  actual,  in  urethral  tumors,  887 

galvanic,  in  urethral  tumors,  887 
Cellular  exostosis,  202 
Central  malignant  disease  of  bone,  207 

necrosis,  182,  183 
Cervical  spine,  disease  of,  299 
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Cbancrous  induration,  diagnosis  from  epi- 
thelioma, 895 
Cliassaignac's  ecraseur,  509 
Chassaigne,  treatment  of  loose   cartilages, 

239 
Cheek-compressor,  489 
Cheeks,  fissures  of,  493 

tumors  and  ulcers  of,  390 
Cheiloplasty  (;)fETAo?,  a  lip ;   itXaa-s-ce,  I  form 

or  shape),  493 
Chest,  inflammation    of,  contents    of,  after 
ligature  of  subclavian,  133 

tapping  the,  551 
Children,  congenital  malformations  in.    See 
Congenital  Malformations 

colotomy  in,  672 

fetid  nasal  discharge  in,  381 

incontinence  of  urine  in,  819 

irritable  bladder  in,  81 1 

lithotomy  and  lithotrity  in.     See  Boys, 
Lithotomy,  and  Lithotrity 

malformations  of  anus  in,  671 

nervous  affections  of  larynx  in,  537 

Pott's  disease  of  spine  in,  291 

tracheotomy  in,  546 

umbilical  hernia  in,  648 

vaginal  discharges  in,  847 
Chimney-sweepei-'s  cancer,  898 
Chloroform  in  eye-operations,  405 

in  hernia,  610 

in  lithotrity,  777 

in  operation  for  squint,  418 

in  operations  on  stricture,  871 

in  tracheotomy,  543 
Chopart's  amputation,  274 

operation  for  restoration  of  lip,  493 
Chordee  (x^p^^j  ^  string),  836 

treatment  of,  841 
Ciniselli,  electro- puncture  of  aneurism,  50, 

76 
Circulation,  impeded,  a  cause  of  aneurism, 

32 
Circumcision,  890 
Circumscribed  false  aneurism,  36 
Civiale,  lithotrite,  776 

lithotrity  performed  by,  774 

medic-bilateral  lithotomy,  771 

mode  of  seizing  stone,  779 

statistics  of  lithotrity,  789,  796 

trilobe,  780 

urethrotome,  865 
Clamp,  use  of,  in  ovariotomy,  950 
Clark's  operation  for  urethroplasty,  882 
Clavicle,  dysphagia  from  dislocation  of,  523 

excision  of,  255 
Claw-foot,  374 
Cleft  palate,  495 

operations  for,  on  hard  palate,  498 
on  soft  palate,  496 
Clergyman's  sore  throat,  583 
Climate,  influence  of  on  aneurism,  32 
Clitoris,  hypertrophy  of,  938 

removal  of,  938 
Cloacae  (cloaca,  a  drain  or  sewer)  in   ne- 
crosed bone,  183,  186 
Clot  in  aneurism,  38,  inQ 


Clover's  apparatus  for  washing  bladder  in 
lithotrity,  781 
circumcision-tourniquet,  891 
Club-hand,  355 
Club-foot,  368 

hollow,  373 
Coagulation  in  piles,  698 
Cockle,  efl'ect  of  occlusion  of  left  carotid  on 

aortic  aneurism,  84 
Col'ard,  spontaneous   cure   of  intraorbital 

aneurism,  114 
Colloid  (noKT^a,  glue  or  gelatine:  bT^oc,  form) 

cancer  of  breast,  575 
Colon,  hernia  of,  593 

treatment  of,  638 
relations  of,  to  seat  of  obstruction,  659 
Colotomy  (xSXov,  the  colon  ;    rsfjivio,  I  cut) 
See  Anus,  artificial 
in  cancer  of  rectum,  680 
Colton  de  Noyau,  distal  ligature  of  carotid. 

105 
Columna  nasi,  restoration  of,  480 

in  Indian  operation,  482 
Complete  ankylosis,  236 
fistula  in  ano,  688 
inguinal  hernia,  631 
Compound  cysts  of  breast,  567 
Compression  in  adenoma  of  breast,  564 
in  aneurism,  03 
by  acupressure,  74 
by  finger,  72 
instruments,  63 

applicability  of,  70 
circumstances  influencing   suc- 
cess of,  66 
duration  of,  69 
effects  of,  68 
history  of,  64 
method  of,  66 
principle  of,  64 
of  abdominal  aorta,  144 
in  inguinal  aneurism,  146,  153 
in  axillary  aneurism,  128 
of  brachial  artery,  140 
in  bronchocele,  400 
in  cancer  of  breast,  578 
in  carotid  aneurism,  98 
in  femoral  aneurism,  159 
in  inguinal  aneurism,  146 
in  intraorbital  aneurism,  115 
in  popliteal  aneurism,  159 
in  subclavian  aneurism,  117,  124 
Compressor  for  aneurism,  application  of,  66 
Concretions,  gouty,  in  external  ear,  380 

in  meatus  auditorius,  380 
Condylomata  (xo'vJuAoj,  a  swelling),  diagno- 
sis from  piles,  698 
in  labia,  937 
Congenital  defect  of  diaphragm,  654 
fissures  of  cheeks,  493 
hernia  of  cerebral  membranes,' 878 
diaphragmatic,  654 
inguinal,  631,  688 
ovarian,  951 
hydrocele,  904 
hypertrophy  of  toes  and  foot,  376 
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Congenital  (continued). 

malformations    of    anus    and    rectum, 
671 
of  bladder,  803 
of  fingers  and  hand,  357 
of  lips,  391 
of  penis,  887 
phimosis,  888 
Congested  intestine  in  hernia,  604 

management  of,  618 
Congestive  stricture,  850 
Conjunctivitis,  gonorrhceal,  844 
Conservative  surgery.     See  Excision 
Constipation,  duration  of,  in  intestinal  ob- 
struction, 658 
Contraction  of  arm,  354 

of  arteries  from  disease,  20,  29 
in  femoral  coxalgia,  314 
of  fingers,  355 
forearm,  355 
knee-joint,  360 
lips,  congenital,  391 
muscles,  349 
spasmodic,  of  sphincter  ani,  685 
of  sternomastoid  muscle,  352 
of  toes,  376 
Cooper,  Sir  A.,  ligature  of  aorta,  153 
cystic  tumors  of  breast,  566 
dysphagia  from  dislocated  clavicle,  523 
ligature  of  external  iliac  artery,  147 
of  subclavian  artery,  129 
Cooper,  ligature  of  brachio-cephalic  artery, 

118 
Copaiba  in  gonorrhoea,  838 
Cord,  spermatic,      ^'ee  Spermatic  cord 
Corelysis  (;to'pt),  the  pupil ;    Xuai,  I  loosen), 

431 
Corley,  wound  of  obturator  in  hernia  ope- 
ration, 648 
Cornea,  abscission  of,  453 
foreign  bodies  in,  419 
staphyloma  of,  453 
tapping  the,  421 
Corpus  cavernosum,  danger  of  wounding  in 
lithotomy,  756 
spongiosum,  absence  of,  888 
Corsa,  ligature  of  carotid,  89 
Coulson,   lithotomy   at  various  ages,    729, 
759 
mortality  from  lithotomy,  759 
statistics  of  lithotrity,  790 
Coxalgia  (coxa,  the  hip  ;  aXyoq,  pain),  306. 

See  Hip-disease 
Cracked  nipple,  559 
Cracks  in  tongue,  502 
Cranial  bones,  necrosis  of,  192 
Crisp,  aneurism  with  regard  to  sex,  32 
femoral  and  popliteal  aneurisms,  157 
results  of  ligature  of  femoral,  162 
Crosse,  influence  of  size  of  calculus  on  re- 
sults of  lithotomy,  762 
Croup,  spasmodic,  537 

opening  the  windpipe  in,  539 
Cubebs  in  gonorrhoea,  838 
Cuboid  bone,  excision  of,  283  ■* 

Cuneiform  bones,  excision  of,  283 


Curvature  of  spine,  angular,  289 

lateral,  342.     See  Spine 
Cusack,  puncture  of  subclavian  aneurism, 

131 
Cuticle  of  ear,  thickening  of,  381 
Cyphosis  (xvpoai,  I  bend),  344 
Cystic  (Ku-rrjf,  a  cyst  or  bladder)  broncho- 
cele,  399 
diagnosis  from  carotid  aneurism, 
98 
cancer  of  breast,  575 
sarcocele,  924 
s'lrcoma,  568,  570,  577 
Cystic  tumors  of  antrum,  461 
of  bone,  203 

breast,  566.      See  Breast 

cheeks,  390 

groin,  removal  of,  671 

labia,  937 

lips,  391,392 

lower  jaw,  473 

mouth,  515 

muscles,  339 

neck,  397 

ovary,  943 

parotid  gland,  394 

penis,  897 

testis,  925 

containing  colored  matters, 
926 
tongue,  502,  515 
vagina,  937 
Cystine  calculi,  724 

Cystitis  (  xyiTTif,  the  bladder;  itis,  denoting 
inflammation),    806.     See    Bladder, 
inflammation  of 
Cystocele  (xJs-ti?,  the  bladder ;  xiixn,   a  tu- 
mor), 595 
in  females,  939 
Cystotomy    (huo-ti^,  the  bladder ;  t£a*v(w,   I 
cut),  810 
treatment  of,  638 
Cysts  in  bladder,  813.     See  Bladder 
dentigerous,  462 
in  omentum,  622 
in  prostate,  833 

in  thyroid  body,  diagnosis  from  aneur- 
ism, 98 
Czermak,  the  laryngoscope  applied  by,  528 
Czerny,  ligature  of  aorta,  155 

DEAFNESS,  380 
Deformities,  342 

of  arm  and  hand,  354 

of  face  and  neck,  352 

of  leg  and  foot,  360 

of  neck  and  limbs,  348 

of  spine.     See  Spine 
Degeneration  of  arterial  tissue,  22 

a  cause  of  aneurism,  31 
Demme,  distal  ligature  of  carotid,  105 
De  Morgan,  drainage  in  empyema,  554 
Dentigerous  cysts,  462 
Dentinal  tumors,  462 
Depressed  nose,  operation  for,  486 
Desormeaux,  granular  urethritis,  837 
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Detachefl  portions  of  body,  restoration  of, 

477 
Diapbrrtgmatic  hernia,  654 
Diathesis  (Jia9£3-»?,    arrangement    or    dis- 
position), aneurismal,  39 
oxalic,  723 
phosphatic,  723 
uric  or  lithic,  721 
Didot,  treatment  of  webbed  fingers,  359 
Dieulafoy's  aspirator.     See  Aspirator 
Diffused  abscess  of  breast,  561 
aneurism,  36 
arteritis,  17 

hydrocele  of  spermatic  cord,  912 
interstitial  nephritis,  711 
pelvic  cellulitis,  760,  761 
Digital  compression  in  aneurism,  72 
in  axillary  aneurism,  128 
in  carotid  aneurism,  98 
in  intraorbital  aneurism,  115 
in  subclavian  aneurism,  117 
Dilatation   of  prostate   in   lithotomy,   743, 
764,  766 
of  urethra  for  calculus  in  female,  800 
in  stricture,  855,  861 
Diphtheria,  opening  the  windpipe  in,  540 
Direct  inguinal  hernia,  632,  633 
Disarticulation   at    shoulder-joint    for    in- 
flamed axillary  aneurism,  138 
for  subclavian  aneurism,  125 
Discharge,  fetid,  from  ear,  379 

from  nose,  381 
Discharges^  utero-vaginal,  939 
Dislocation    of    clavicle,    dysphagia    from, 
523 
of  femur  in  hip-disease,  308 

tibia,  backwards,  in  contraction  of 
knee-joint,  362,  363 
Dissecting  aneurism,  36,  37 
Distal  ligature  for  aneurism,  53 
for  carotid  aneurism,  104 
innominate  aneurism,  88 
subclavian  aneurism,  124 
Distichiasis,  407 
Dohlhoff,  ligature  of  carotid  for  innominate 

aneurism,  89 
Dolbeau,  perineal  lithotrity,  787 
Double  hare-lip,  487 

operation  for,  491 
hernia,  608 

inguinal,  638 
Drainage-tubes  in  empyemia,  554 
Dropsy  of  antrum,  461 

diagnosis  from  tumours  of  jaw,  464 
ovarian,  treatment  of,  943 
Dublin  surgeons,  compression  in  aneurism 

introduced  by,  64 
Duchenne,  hollow  claw-foot,  374 
Duck-billed  speculum,  884 
Duct,  nasal,  probing  the,  413 
Dulles,  statistics  of  suprapubic  lithotomy, 

773 
Duncan,  electro-puncture  of  aneurism,  84 
Dupuytren,    accident  in   ligature    of   sub- 
clavian, 131 
bilateral  lithotomy,  770 


Dupuytren  {continued). 
enterotome,  625 
ligature  of  axillary  artery,  ]  24 
ligature    of    brachio-cephalic    artery, 

118 
ligature  of  carotid,  103 
ligature  of  subclavian  for  innominnte 
aneurism,  88 
Dura  mater,  fungus  of,  378 
Durham,  ligature  of  subclavian  and  carotid, 

91 
Dysphagia  (Juf,  badly ;  <payi~v,  to  eat)  from 
aortic  aneurism,  82 
from  innominate  aneurism,  86 
causes  of,  521 
Dyspnoea  (Jtir,  badly ;   TrvlsB,  I.  breathe)  from 
aortic  aneurism,  81 
from  innominate  aneurism,  86 
Dysuria  (Ju?,  badly;    oSpov,  urine),  841 

EAR,  bloody  tumors  of,  380 
concretions  in,  380 
diseases  of,  379 
fetid  discharge  from,  379 
fibrous  tumors  of,  380 
gouty  cohcretions  in,  380 
hypertrophy  of,  380 
inflammation  of,  379 
polypi  in,  380 

thickening  of  cuticle  of,  381 
Rar-ache,  379 

Eeraseur    (French  ecraser,    to    crush),  re- 
moval of  piles  by,  703 

of  tongue  by,  512,  513 
galvanic,  removal  of  penis  by,  897 
removal  of  tongue  by,  512 
Ectropium  (Ik,  out;  rfiirca,  I  turn,  407) 

operation  for,  410 
Elbow,  ankylosis  of,  257 

excision  of,  255 
Electricity    in    treatment    of    deformities, 

350 
Elephantiasis  of  scrotum,  898 
Ellis,  ligature  of  both  carotids,  102 

limit  of  pelvis,  743 
Elongation  of  uvula,  517 
Embolic  arteritis,  17 

Empyema  (Iv,  in;    ttuov,   pus),   drainage  in, 
553 
treatment  of,  551 
Eucephalocele    (lyKi-pa\ov,  the  brain ;  rnxn, 

a  tumor),  378 
Encephaloid    {lyA.k<pa\ov,    the    brain ;    aTJoc, 
shape),  diagnosis  of,  from  aneurism, 
42 
from  aneurism  of  iliac  artery,  146 
Encephaloid  of  breast,  674 
of  jaw,  upper,  463 

muscle,  342 
nose,  387 

parotid  gland,  395 
prostate,  832 
rectum,  678 
testis,  925,  926 
tongue,  502 
tonsil,  520 
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Encephalo-osteo-aneurism  (iyiiE<pa\ov,hr{i\n ; 

os-TEov,  bone  ;   aneuri.'iin),  212 
Enchondroina    (lv,    iu ;    p^o'vS'poc,   cartilage), 
203 
diagnosis  from    malignant    disease  of 
bone,   208 
Enchondroma  of  jaw,  lower,  473 
upper,  463 
malar  bone,  4tJ3 
muscle,  342 
parotid  region,  395 
testicle,  925 
Encysted  (h,  in  ;  xuo-ti?,  a  bladder  or  sac) 
abscess  of  breast,  56^ 
calculus,  731,  734,  761,  793 
hernia  of  tunica  vaginalis,  632,  641 
Encysted  hydrocele,  910 

diagnosis  from  hernia,  635 
tumors.     See  Cystic  tumors 
Enemata  in  hernia,  610 
Elisor,  ligature  of  carotid   and   subclavian, 

92 
Enterocele  (avTEpov,  intestine  ;  n^y^n,  a  tumor), 

593,  595 
Entero-epiplocele    {evrepov,     intestine;     epi- 
ploon,    the    caul;    xjiXn,    a    tumor), 
593,  595 
Entero-vaginal  fistula,  681 
Enterotome  (Evrspov,  intestine  ;  rs/xvcu,  I  cut), 

625 
Entropium   (h,  in;   TpevM,  I  turn),  406 

operation  for.  409 
Epididymitis   (Itti,  on;  JiJy^wo?,  a  testicle; 

ids,  denoting  inflammation),  900 
Epigastric  pulsation,  diagnosis  from  abdo- 
minal aneurism,  144 
Epiplocele  (epiploon,  the  caul ;  xiixn,  a  tu- 
mor), 593,  595 
Epiploitis  (^epiploon,  the  caul ;   itis,  denoting 

inflammation,  621 
Epispadias  (Ittj,  over;  c-TraJajv,  an  eunuch), 

804,  888 
Epistaxis  (Itti,  on  ;  a-ri^aif  I  drop),  381 

treatment  of,  382 
Epithelioma  of  anus,  G80 
of  larynx,  538 
lips,  392 
malar  bone,  463 
naso-orbital  region,  390 
nose,  384,  387 
oesophagus,  525 
penis,  895 
pharynx,  521 
rectum,  678 
scrotum,  898 
tongue,  502 
tonsil,  520 
upper  jaw,  464 
Epulis  (Itti,  on;  ouXov,  the  gum),  457,  463 
malignant,  458 
treatment  of,  458 
Erectile  tumors  of  bone,  212 

diagnosis  from  aneurism,  42 

from  malignant    disease   of  bone, 
210 
of  lip,  391,  392 


Erectile  tumors  (continued), 
in  mouth,  515 
of  tongue,  515 
Ergotin,  subcutaneous  injection  of,  in  aneu- 
rism, 78 
in  subclavian  aneurism,  117 
Eruptions,  gonorrhoeal,  846 
Erysipelatous  arachnitis,  17 
Esmarch's  bloodless  method,  popliteal  aneu- 
rism treated  by,  73 
Evans,  ligature  of  carotid  for  innominate 

aneurism,  89,  93 
Excision  (ezcklo,  I  cut  out),  of  acetabulum 
and  pelvic  bones,  322 
of  ankle,  281 
astralagus,  280 
result,  283 
bronchocele,  401 
for  caries,  181 
of  clavicle,  255 
clitoris,  938 
cuboid  bone,  283 
cuneiform  bones,  283 
elbow,  255 
history,  256 
indications  for,  257 
operation,  257 
result,  260 
fibula,  273 
fingers,  267 
foot,  bones  of,  273 
hair-bulbs,  407 
hand,  bones  of,  266 
hipjoint,  268,  322 
method  of,  323 
result  of,  324 
joints,  242 

conditions  of  success,  244 
history  of,  242 
indications  for,  244 
instruments  for,  247 
operation  of,  247 
repair  after,  246 
secondary,  248 
knee,  268 

operation,  269 
result  of,  271 
lower  jaw,  473 

for  necrosis,  459 
for  malignant  disease  of  boue,  211 
of  malleoli,  284 

metacarpal  bones,  267 
metatarsal  bones,  284 
for  necrosis,  191 
of  olecranon,  262 

omentum  in  hernia,  621 
OS  calcis,  277 

operation,  278 
result,  279 

subperiosteal  operation,  279 
for  osteo-aneurism,  214 
of  parotid  gland,  396 
piles,  700 
radius,  261 
scaphoid  bone,  283 
scapula,  253 
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Excision  of  scapula  (^continued). 
entire,  253 
operation,  254 
partial,  254 
result,  255 
shoulder-joint,  249 
for  disease,  249 

injury,  252 
operation,  249 
result,  251 
tarsal  bones,  274,  284 
history,  274 
indications,  275 
tibia,  273 
toes,  285 
tongue,  507 

by  buccal  operation,  51 1 
after  division  of  lower  jaw,  511 
entire,  508 

by  galvanic  ^craseur,  512 
submental,  510 
tonsils,  519 
ulna,  261 
upper  jaw,  complete,  469 

partial,  468 
urethral  tumors,  886 
wrist,  262 

Lister's  operation,  263 
result,  266 
Excurvation  of  spine,  treatment  of,  347 
Exfoliation  (ex,  out ;  folium,  a  leaf)  of  bone, 

185 
Exomphalus  (l|,  out  of;  o/^fakoi;,  the  navel). 

648 
Exostosis  (I^,  from ;  l^-rkv,  a  bone),  202 
of  upper  jaw,  463 
treatment  of,  203 
Extensors    and    supinators,    paralysis    of, 

355 
External  inguinal  hernia,  632 
piles,  691,  694 
urethrotomy,  867 
Extirpation  of  eye-ball,  449 

of  larynx,  638 
Extracranial  aneurism,  106 
Extrapelvic  sacro-iliac  abscess,  303 
Extravasation  of  urine,  877 
Extroversion  (^extrorsum,  outwards ;  verto,  I 

turn)  of  bladder,  803 
Eye,  extirpation  of,  449 

eifect  of  intraorbital  aneurism  on,  113 
gonorrhoeal  inflammation  of,  844 
operations  on,  403,  404 
Eyelashes,  diseased  states  of,  406 

removal  of,  406,  407 
Eyelids,  operations  on,  406 
plastic  surgery  of,  479 
tumors  of,  406 

FACE,  deformities  of,  352 
paralysis  of,   from  intracranial  aneu- 
rism, 110 
plastic  surgery  of,  477 
Facets  of  calculi,  727 
Faecal  fistula,  623,  624 
impaction,  657,  664 


Faeces  in  transverse  colon,  iliagnosis  from 

aneurism,  144 
False  aneurism,  33,  35 

membranes  covering  calculi,  751 
passages  in  urethra,  800 
Fascia,  plantar,  contraction  of,  376 
propria  of  femoral  hernia,  643 
of  inguinal  hernia,  632 
recto-vesical,  importance  in  lithotomy, 
743 
Fascicular  keratitis,  418 
Fasciculation  of  bladder,  709 
Fatty  degeneration  of  arteries,  22 
Fatty  tumors,   in  crural  canal,  diagnosis 
from  femoral  hernia,  645 
in  groin,  diagnosis  from  abscess,  295 
neck,  397 
mouth,  514 
on  spermatic  cord,  diagnosis  from  her- 
nia, 635 
tongue,  514 
Fayrer,  pathology  of  osteo-myelitis,  173 
Fearn,  ligature  of  carotid  and  subclavian, 

91 
Female  catheter,  936 
Females,  calculus  in,  799 

diseases  of  genital  organs  of,  935 
gonorrhoea  in,  846 
hernia  in,  596 

congenital,  641 
femoral,  645 
inguinal,  633 
irritability  of  bladder  in,  811 
lithotomy  in,  801 
lithotrity  in,  802 
stricture  of  urethra  in,  883 
Femoral  artery.     See  Artery,  Femoral 
coxalgia.  306,  312 
prognosis  of,  314 
treatment  of,  317 
hernia,  642.     See  Hernia 
ligament,  646 
Femur,  dislocation  of,  in  hip-disease,  308, 
310,311 
division  of  neck  of,  for  ankylosis,  329 
excision  of  head  of,  319 
method  of,  323 
results  of,  325 
Fergusson,  Sir  AV.,  ligature  of   carotid  for 
innominate  aneurism,  89 
manipulation  in  aneurism,  75 
manner  of  holding  knife  in  lithotomy, 

741 
partial  excision  of  upper  jaw,  468 
staphyloraphy,  496 
treatment  of  projecting  intermaxillary 

bone,  491 
uranoplasty,  498  ^ 

Fever,  urethral  or  ursemic,  719 
Fibrine,  deposit  of,  in  aneurism,  37 

in  arteries,  20 
Fibro-cellular  ankylosis,  235 
tumors  of  axilla,  590 

of  parotid  region,  394 
Fibro-cystic  tumor  of  jaw,  473 

of  muscle,  340 
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Fibroma  molluscum,  877 
Fibro-plastic  tumor  of  muscle,  340 
of  naso-orbital  region,  389 
nose,  387 
penis,  897 
rectum,  678,  680 
Fibrous  stricture  of  oesophagus,  525 

of  rectum,  676 
Fibrous  tumor  of  breast,  recurrent,  571 
ear,  379 
lower  jaw,  473 
neck,  394 
nose,  387 

diagnosis    from    poljpus, 
385 
parotid  gland,  393 
penis,  894,  897 
tongue,  502 
upper  jaw, 464 
uterus,  941 
Fibula,  excisiou  of,  273 
Filiform  bougie,  858 
Filkin,  excision  of  knee-joint,  243 
Fingers,  congenital  deformities  of,  357 
contractions  of,  355 
excision  of,  267 
supernumerary,  357 
webbed,  358 
Fischer,  statistics  of  flexion  in  aneurism, 
74 
cases  of  gluteal  and  sciatic  aneurism, 
155 
Fissure  of  anus,  683 
cheeks,  493 
lip,  487.     See  Hare-lip 
nose,  383 
palate,  495 
tongue,  501 
Fistula  {Lat.  a  pipe),  in  ano,  687 
complete,  688 
incomplete  or  blind,  688 
treatment  of,  688 
entero-vaginal,  681 
faecal,  623,  624 
lachrymal,  412 
penile,  881,  882 
perineal,  881,  882 
rectal,  681 
recto-vaginal,  682 
recto-vesical,  681 
salivary,  390 
scrotal,  881,  882 
urethro-vaginal,  883,  884 
urinary,  879 
vesico-vaginal,  883 
Fistute  in  caries,  178 

of  nasal  bones,  486 
Flap  operation  for  cataract,  436 
Flat-foot,  373 
Fleshy  piles,  695 

polypus,  385,  387 
pterygium,  418 
Fleury,  treatment  of  aneurism  by  flexion, 

73 
Flexion  in  aneurism,  73 

in  popliteal  aneurism,  160 


Fluid  accumulation  in  antrum,  diagnosis  of, 

464 
Foetal  remains  in  mammary  tumors,  571 
Foot,  conservative  surgery  of,  273 
deformities  of,  360 
excision  of  bones  of,  277 
ganglionic  tumors  of,  339 
synovial  membranes  of,  274 
Forceps,  bone,  189;  190 
gouge,  180,  189 
lithotomy,  737 

mnnipulation  of,  744,  767 
urethral,  784 
Forcible  catheterism,  832 

expansion  or  rupture  of  stricture, 
862 
Forearm,  aneurisms  in,  140 

contraction  of  muscles  of,  354 
deformities  of,  354 
excision  of  bones  of,  261 
ligature  of  arteries  of,  142 
paralysis  of  muscles  of,  355 
Foreign  bodies  in  bladder,  calculi  formed 
on,  727,  800 
in  eye,  419 

gullet,  dysphagia  from,  523 
hernial  sac,  594 
Fracture  of  calculus,  727 

difficulty  in  lithotomy  from,  754 
Fracture  of  neck  of  femur,  diagnosis  from 

rheumatic  arthritis,  232 
Frasnum,  inflammation  of  lymphatics  of,  841 
Fragilitasossium  {Lat.  brittlenessof  bones^, 

196 
Frontal  sinuses,  disease  of,  390 
Fungoid  warts  of  penis,  diagnosis  of  epi- 
thelioma from,  895 
Fungus  (^Lat.  a  mushroom)  of  dura  mater, 
378 
of  skull,  378 
Furner,  aneurism  of  both  axillary  arteries, 

126,  136 
Fusiform  (fusas,  a  spindle;  forma,  shape) 
aneurism,  33 

GAG,  Smith's,  496 
Galactorrhoea  (yaX^.,  gen  yaXa^TOf,  milk ; 
pita,  I  flow),  558 
Galvanic  cautery,  removal  of  urethral  tu- 
mors by,  887 
Galvanic  4craseur,  removal  of  penis  by,  897 
removal    of  tongue,    by 
508,  512 
Galvano-puncture  in  aneurism,  75 

in  aortic  aneurism,  84 
in   subclavian  aneurism, 
117 
Ganglion  {■yi.yy'Kiov,  a  knot),  338 
in  foot,  3d9 
hand,  339 
Gangrene    (yayj/patva,   from    ypica,    I    cor- 
rode), Irum  arterial  obstruction,  20, 
30 
from  arteritis,  21 
of  intestine  in  hernia,  605 
management  of,  619 
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Gangrene  (continued). 

aftei-  ligature,  62 

of  external  iliac,  150 
of  femoral  artery,  164 
of  subclavian  artery,  137 

of  penis,  894 

in  popliteal  aneurism,  140 

from  pressure  of  aneurism,  30 
Gastrostomy  (yaa-rnp,  the  stomach ;   T6/A.a,  a 

mouth),  5-7 
Gastrotomy  (yaa-rhpf  the  stomach ;  rsf^vai,  I 

cut),  662 
Gay,  incision  in  suppurating  joints,  228 
Gelatinous  polypus,  385 
Genital  organs,  female,  disease  of,  935 
Gensoul,  excision  of  upper  jaw,  469 
Genu  valgum  (Lat.  bowed  knee),  360 
Geographical  distribution  of  aneurism,  32 

calculus,  729 
Gland,  mammary.     See  Breast 

parotid.     See  Parotid 

thyroid.     See  Thyroid  Gland 
Glands,  effect  of  pressure  of  aneurism  on, 
38 

lymphatic.     See  Lymphatic  Glands 

tumors    of,   diagnosis  from  aneurism, 
43,  97,  144 
Glandular  growths  in  neck,  397 
Glans  penis.     See  Penis 

herpes  of,  893 
Glaucoma  (y^au^oj,  sea-green),  diagnosis  of, 
429 

iridectomy  for,  427 
Glazed  tongue,  501 
Gleet,  837 

treatment  of,  840 
Globular  piles,  695 
Glossitis  (yXSia-Ta,  the  tongue;  His,  denoting 

inflammation),  500 
Glottiscope    (yXZrrii,  the   glottis  ;    a-nowiai,  1 

view),  528 
Gluteal  artery,  aneurism  of,  155 
Goitre,  398.     See  Bronchocele 
GoNORRHCEA  (j/o'vo?,  semcn ;  fBm,  I  flow),  834 

cause  of,  835 

character  of,  835 

chordee  in,  841 

complications  of,  841 

cystitis  in,  842 

in  females,  846 

treatment  of,  847 

hasmorrhage  from  urethra  in,  843 

inflammation  of  lymphatics,  in,  841 

injections  in,  839 

irritable  bladder  in,  841 

retention  of  urine  in,  842 

sequences  of.  846 

stages  of,  836 

symptoms  of,  835 

treatment  of,  837 
GoNOKRHCEAL  conjunctivitis,  844 

cutaneous  eruptions,  844 

epididymitis,  843 

induration  of  penis,  843 

inflammation  of  nose,  845 

rheumatism,  845 


GoNORRHCEAL  (con(inued'). 
sclerotitis,  845 
stricture,  843 
warts,  843 
Gore,  ligature  of  brachio- cephalic  artery, 

118 
Gorget,  bilateral,  771 
cutting,  736 
Wood's,  746 
Gosselin,  results  of  epididymitis,  900 
Gouge-forceps,  180 
Gout,  irritable  bladder  in,  809 
Gnuty  concretions  in  ear,  380 
Grafe,  ligature  of  brachiocephalic  artery, 

118 
Granular  degeneration  of  arteries,  22 

urethritis,  837 
Gravel,  721 
Groin,  abscess  in,  causes  of,  295 

diagnosis  of.     See  Abscess 
diseases    in,    diagnosis   from    femoral 

hernia,  645 
tumors  in,  diagnosis  of,  670 
Gross,  ligature  of   subclavian  for  axillary 
aneurism,  135 
prostatorrhoea,  833 
Growths.     See  Tumors 
Guersant,  lithotrity  in  children,  791 
Gull,  Sir  W.,  intracranial  aneurism,   107, 

111 
Gullet.     See  (Esophagus  and  Pharynx 
Gulliver,  observations  on  atheroma,  23 
Gum-elastic  tube  in  lithotomy,  746 
Gumma,  syphilitic,  in  testis,  923 
tongue,  502 
Gums,  diseases  of,  457 
Gustatory  nerve,   division  of,  in  cancer  of 

tongue,  505 
Guthrie,  cystotomy  in  irritable  bladder,  811 

H HEMATOCELE  {aTfA.a,  blood  ;  Ki,\v,  a  tu- 
mor, 912 
diagnosis  of,  636,  913,  930 
of  spermatic  cord,  913 

diagnosis  of,  635,  913 
spontaneous  and  traumatic,  911 
treatment  of  912,  913 
[lasmatoma  (oi/xa,  blood),  380 
Hsematuria  (aT/ui.a,  blood;  oZpov,  urine),  814 

treatment  of,  815 
HEMORRHAGE  (ai]aa,  blood ;  priyvv/jt.t,l  hrenk 
forth),  from  bladder,  814 
in  catheterism,  859 
from  kidneys,  814 
in  lateral  lithotomy,  754 
arterial,  755 
secondary,  760 
venous,  756 
in  median  lithotomy,  766 
nasal.     See  Epistaxis 
from  piles,  696 

diagnosis  of,  698 
from  prostate,  814 

secondary,  after  ligature  for  aneurism, 
56 
of  external  iliac,  150 
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HAEMORRHAGE  (continued). 

secondary,    after    ligature    of    s^ubcla- 
vian,  136 
superficial  femoral,  1G3 
gangrene  from,  62 
after  lithotomy,  760 
from  suppuratitg  aneurism,  60 
in  tracheotomy,  544 
from  urethra,  815 

in  gonorrhoea,  843 
Htemorrhoids  (aTf*a,  blood  ;  piai,  I  flow),  691 . 

See  Piles 
Hainsby's  cheek-compressor,  491,  493 
Hair-bulbs,  excision  of.  407 
Hall,   ligature   of   brachio-cephalic  artery. 

118 
Hamilton,  ligature  of  both  carotids    102 
Hamstring  tendons,  contraction  and  division 

of,  365 
Hancock,   muscular    structure   of  urethra. 
848 
statistics  of  excision  of  astragalus,  281 
Hand,  aneurism  of  vessels  of,  140 
clubbed,  355 
deformities  of,  354 
congenital,  357 

from  muscular  contraction,  355 
excision  of  bones  of,  266 
ganglion  of,  339 

gangrene  of,  after  ligature  of  subcla- 
vian, 137, 
Hard  cataract,  432 

operations  for  removal  of,  436 
Hare-lip,  487 

age  for  operation  in,  488 
double,  487 

operation  for,  491 
simple  suture  in,  492 
single,  487 

operation  for,  489 
Hart,  flexion-treatment  of  aneurism,  73 
Hawkins,  Caesar,  statistics  ot  artificial  anus, 

669 
Head,  diseases  of,  377 

tapping  the,  379 
Hearing,  afi'ected  by  intracranial  aneurism, 

109 
Heart,  influence  of  action  of,  on  production 
of  aneurism,  31 
displaced  or  enlarged,  epigastric  pulsa- 
tion from,  144 
Heath,  C,  dentigerous  cysts  in  jaws,  462 
excision  of  upper  jaw,  470 
ligature  of  carotid  and  subclavian  arte- 
ries for  innomata  aneurism,  91 
removal  of  cancer  of  lip,  394 
Hernia  (I'pvoj,  a  bi-anch),  591 
causes  of,  595 
complete,  596 

conditions  presented  by,  596 
contents  of,  593 
double,  592,  633 
incarcerated,  602 
incomplete,  596 
influence  of  age  on,  596 

of  occupation,  596 


11 E  r Ni a  (continued) . 

influence  of  sex,  596 
internal,  diagnosis  of,  658 
intestinnl,  593,  595 
irreducible,  596,  601 
diagnosis  of,  930 

from  strangulated  hernia,  608 
inflamed,  602 
omental,  593,  595 
operation  with  opening  sac,  613 
accidents  attending,  617 
after  treatment,  616 
artificial  anus  after,  623 
division  of  stricture,  615 
exposure  of  sac,  613 
fgecal  fistula  after,  623 
management  of  adhesions,  620 
of  congested  intestine,  618 
of  constricted  intestine,  618 
gangrenous  intestine,  619 
omentum,  621 
opening  sac,  614 
peritonitis  after,  617 
reduction  of  intestine  and  omen- 
tum, 615 
sloughing  of  sac,  623 
wounds  of  arteries,  623 
of  intestine,  622 
operation  without  opening  sac,  626 
objections  to,  627 
performance  of,  628 
results  of,  627 
radical  cure  of,  597 

Wood's  operation,  599 
Wutzer's  operation,  598 
reducible,  597 

treatment  of,  597 
sac  of,  592 

adhesions  of,  593 
ascitic  fluid  in,  594 
contents  of,  593 
double,  592 
fluid  in,  changed,  605 
foreign  bodies  in,  594 
hydrocele  of,  593 
suppuration  in,  605 
signs  of,  594 
strangulated,  596,  603 
aspiration  in,  630 
constitutional  symptoms  of,  606 
diagnosis  of,  607 
local  efi^ects  of,  604 
locnl  signs  of,  606 
mechanism  of,  603 
operation  for,  613.     See  above 
reduction  of,  608 
in  mass,  629 

persistence  of  symptoms  after, 
611 
seat  of  stricture  in,  604 
symptoms  of,  606 

modifications  of,  607 
taxis  in,  608 
treatment  of,  608 
structure  of,  592 
truss  for,  597 
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Hernia,  Special  Forms  of,  631 
of  bladder,  595 

treatmeut  of,  638 
cerebral  membranes,  congenital,  378 
csecal,  595 

treatment  of,  638 
of  colon,  593,  638 
diaphragmatic,  654 
femoral,  642 

contents  of,  643 
diagnosis  of,  644 

from  abscess,  295 
fascia  propria  of,  643 
opening  sac  in,  647 
operation  for,  645 

haemorrhage  in,  648 
relations  of,  642 
signs  of,  644 
treatment  of,  645 
inguinal,  631 

complete,  632 
congenital,  632,  639 

in  female,  641 
diagnosis  of,  635,  918,  939 
direct,  632,  683 

coverings  of,  682 
relations  of,  683 
symptoms  of,  634 
double,  638 
encysted,  632 
external,  682 
fascia  propria  of,  632 

in  females,  634 
incomplete,  632,  634 

operation  for,  638 
infantile,  632,  641 
interstitial,  682 
large  intestine  in,  593,  638 
oblique,  632 

coverings  of,  632 
relations  of,  633 
symptoms  of,  634 
operation  for,  636 
seat  of  stricture  in,  687 
signs  of,  684 
treatment  of,  636 
varieties  of,  632 
obturator,  651 
of  ovary,  951 
pelvic,  651 
perineal,  653 
pudendal,  653 
sciatic,  653 
scrotal,  632 

diagnosis  of,  930 
of  tunica  vaginalis,  638 
encysted,  641 
signs  of,  639 
treatment  of,  641 
umbilical,  648 

operation  for,  649 
vaginal,  653 
ventral,  650 
Herpes  of  penis,  893 

Hewson,  ligature  of  carotid  for  innominate 
aneurism,  90 


Hey's  ligament,  646 
Higii  operation  of  lithotomy,  772 
Hill,  Berkeley,  dilatation  of  strictural  ure- 
thra, 862 
urethrotome,  864 
Hilton,  division  of  gustatory  nerve,  504 
HiP-JoiNT,  ankylosis  of,  311,  327 
operations  for,  328 
dry  chronic  rheumatic  arthritis  of,  229 
excision  of,  819 
neuralgia  of,  240 

diagnosis  from  sacro-iliac  disease, 
303 
shape  altered  in  sacro-iliac  disease,  802 

HiP-JOINT,  DISEASE  OF,   306 

acetabular,  306,  812 
excision  in,  320 
amputation  for,  826 
ankylosis  in,  809,  327 
arthritic,  306,  810 
excision  in,  320 
treatment  of,  316 
attitude  in,  307 
diagnosis  of,  316 

from  caries  of  spine,  295 
from  sacro-iliac  disease,  803 
dislocation  in,  308 
extension  in,  316 
femoral,  806,  312 
excision  in,  822 
treatment  of,  818 
forms  of,  806 
pain  in,  306 

pathological  conditions  in,  306 
pathology  of,  309 
prognosis  of,  314 
Sayre's  apparatus  for,  317 
sinuses  in,  308 

suppuration  in,  807.     See  Abscess 
Thomas's  apparatus  for,  318 
treatment  of,  316 
Hippocrates,  resection  of  bones  mentioned 

by,  242 
Hobart,  ligature  of  carotid  and  subclavian 

for  innominate  aneurism,  92,  123 
Hodges,  statistics  of  excision  of  shoulder, 

252 
HofiFacher,  re-union  of  separated  parts,  477 
Hollow  club-foot,  373 

Holmes,  ligature  of  carotid  and  subclavian 

for  innominate  aneurism,  92 

statistics  of  carotid  aneurism,  96 

compression  treatment  of  aneu- 
rism, 71 
of  ligature  of  femoral  artery,  168 
Holt's  treatment  of  stricture,  862 
Horny  excrescence  on  glans  penis,  893 
Housemaid's  knee,  334 

true,  885 
Humerus,    disarticulation  of,    for   axillary 
aneurism,  1  38 

subclavian  aneurism,  124 
excision  of  head  of,  248 
tumors    of    head    of,    diagnosis    fiom 
aneurism,  127 
Hunter,  operation  for  ligature,  49,  51 
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Hutcliinson,  clamp  in  ovariotomy,  950 

gastrotomy   in    intussesception, 

663 
ligature  of  carotid  for   innomi- 
nate aneurism,  90 
results  of  removal  of  upper  jaw, 
471 
Hutchison,  J.  C,  ligature  of   carotid  and 
subclavian  for  innominate  aneurism, 
91 
Hutin,  ligature  of  brachio-cepbalic  artery, 

118 
Button,  ligature  of  carotid  for  innominate 

aneurism,  89 
Hydatids  in  bone,  205 
breast,  571 
groin,  diagnosis   from    abscess, 

295 
muscles.  341 
neck.  397 
Hydrarthrosis  [v^xp,  water;  a>'dcov,  a  joint), 
216 
treatment  of,  217 
Hydrocele   (v^oip,  water;  uriXn,  a    tumor), 
904 
acute,  901 
encysted,  910 

diagnosis  from  hernia,  635 
treatment  of,  911 
of  hernial  sac,  598 
neck,  397 
spermatic  cord,  911 

diagnosis  from  hernia,  635 
diffused,  912 
diagnosis  of,  930 
of  tunica  vaginalis,  904 

antiseptic  treatment  of,  910 
caution  regarding,  910 
complicating  hernia,  635 
congenital,  904 

diagnosis  of,  930 
coverings  of,  906 
diagnosis  of,  980 

from  cystic  sarcocele,  926 
from  hernia,  635 
injections  in,  907 
seton  in,  908 
symptoms  of,  904 
tapping  in,  906 
treatment  of,  906 
Hydrocephalus    (SJojp,   water;    }ti<paX>t,    the 

head),  tapping  head  in,  379 
Hydrops  pericardii  (Lat.  dropsy  of  the  pe- 
ricardium), tapping  in,  554 
Hydrosarcocele   (L'J®p,  water;    g-ip^,   flesh; 

jt>)X»,  a  tumor),  917 
Hydrothorax  (uVo,  water  ;  dtioa^,  the  chest), 

tapping  chest  in,  551,  553 
Hypertrophy  (uttep,  beyond;  rpE<pte,  I  nour- 
ish), of  bladder,  709 
causes  of,  709 

influence  on  kidney-disease,  709 
of  bone,  194 
breast,  557 
clitoris,  938 
external  ear,  379 


Hypeptropht  (continued). 
of  gums,  457 
labia,  936 
lips,  891 
prepuce,  935 
scrotum,  898 
thyroid  gland,  398 
toes  and  foot,  376 
tongue,  500 
tonsils,  518 
Hypochondriac  region,  hernia  in,  650 
Hypodermic   injection  of  ergotia  in   aneu- 
rism, 78 
in  subclavian  aneurism,  117 
Hypopyon   (dtto,  under;   ttuov,  pus),   tapping 

cornea  for.  424 
Hypospadias    (vtto,   under;    a-TraSaiv,  an  eu- 
nuch), 888 
Hysterical  contraction  of  knee,  361 

retention    nnd    incontinence   of 

urine,  820 
stricture  of  oesophagus,  524 
treatment  of,  525 

I  LI  AC  ABSCESS,  diagnosis  of,  294 
1     aneurism,  146 

artery.     See  Artery,  iliac 
incision  in  imperforate  anus,  673 
region,  hernia  in,  650 
Image,  nsevus  of  tongue,  501 
Impacted  calculus  in  urethra,  783,  798 
Imperforate  anus,  671,  672 
hymen,  937 
vagiua,  937 
Impermeable  stricture,  870 
Impotence,  934 
Incarcerated  hernia,  602 
Incision  of  iris,  424 

of  suppurating  joints,  228 
Incomplete  ankylosis,  235 
fistula,  688 
hernia,  631,  683 
Incontinence  of  urine,  819 
Incubative  stage  of  gonorrhoea,  836 
Indian  rhinoplastic  operation,  482 
Induration  of  penis  after  gonorrhoea,  843 
Infantile  hernia,  632 
Inflammation  of  aneurism,  46 
after  ligature,  60 
axillary,  137 
of  areolar  tissue  of  pelvis,  760 
arteries,  17.     See  Arteritis 
bladder,  842.     See  Bladder 

in  disease  of  urinary  organs, 

708 
after  lithotomy,  760 
after  lithotrity,  785 
bone,  171 

scrofulous,  198 
brain,  after  ligature  of  carotid,  101 
of  breast,  559,  560 
bursa  patellae,  333 
bursse,  332 
cartilage,  225 

conjunctiva,  gonorrhoeal,  844 
ear,  879 
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Inflammation  (contimted). 
of  epididymis,  900 

gonorrboeal,  843 
of  eye,  dangers  of,  403 

gonorrhoeal,  844 
gonorrhceal.     ^^e  Gonorrbcea 
of  liip.     See  Hip-joint,  diseases  of 
intestine  in  hernia,  604 
irreducible  bernia,  601,  607 
joints,  219.     See  Artbritis 
kidneys,  causes  of,  715 

diffuse  intestinal,  711,  717 
suppurative,  712,  718 
knee,  contraction  from,  362 
lacrymal  sac,  412 
larynx,  530.     See  Laryngitis 
lungs,  after  ligature  of  carotid  ar- 
tery, 104 
lungs  and  pleura,  after  ligature  of 

subclavian,  133 
mammary  gland,  560 
medullary  membrane  of  bone,  173 
muscles,  339 
nipple  and  areola,  559 
nose,  gonorrboeal,  845 
parotid  gland,  394 
penis,  893 
periosteum,  171 
peritoneum.     See  Peritonitis 
pharynx,  520 
prepuce,  893 
prostate,  820 

sclerotica,  gonorrboeal,  845 
sheaths  of  tendons,  339 
syphilitic.     See  Syphilis 
of  synoveal  membranes,  215 
testis,  900 
syphilitic,  921 
undescended,  635,  902 
tongue,  500 
tonsils,  517 
urethra,  833 
uterus,  chronic,  938 
Inflammatory  oedema  of  scrotum,  897 
Inflation  of  obstructed  intestine,  661 
Inguinal  aneurism,  146 

hernia,  632.     See  Hernia 
Inhalation  of  powdered  nitrate  of  silver,  535 
Injections  of  solution  of  nitrate  of  silver  into 
larynx,  535 
in  gonorrhoea,  839 
in  hydrocele,  908 
in  ovarian  disease,  944 
subcutaneous.     See   Subcutaneous  in- 
jections 
Injury,  a  cause  of  cancer  of  breast,  576 
Innominate  artery.      See  Artery,    Innomi- 
nate 
Insane,  fragility  of  bones  in,  198 
Instruments  for  compression  in  aneurism, 
66,  67,  68,  69 
for  excision,  247 
for  lithotomy,  736 
for  lithotrity  774 
for  removing  diseased  bone,  189 
for  squint-operations,  416 


Intermaxillary  bones  in  hare-lip,  487,  488 

management  of,  491 
Internal  hernia,  diagnosis  of,  657 
piles,  691,  695 
urethrotomy,  864 
Intero-external  piles,  691 
Interstitial  bernia,  632,  634 
nephritis,  711,  712,  718 
Intestinal  obsteuction,  655 
acute,  655 

treatment  of,  660 
Amussat's  operation  for,  665 
Callisen's  operation  for,  665 
chronic,  656 

treatment  of,  664 
colotomy  for,  665 
diagnosis  of,  657 
duration  of  constipation  in,  658 
gastrotomy  in,  662 
inflation  in,  661 
inversion  in,  661 
Littr^'s  operation  for,  665 
pain  in,  658 
seat  of,  659 
vomiting  in,  658 
Intestine,  adhesions  of,  in  hernia,  593,  605 
management  of,  620 
congested,  in  hernia,  604 
management  of,  618 
constricted,  in  hernia,  management  of, 

618 
gangrenous,  in  hernia,  605 

management  of,  619 
hemorrhage  from,  diagnosis  from  piles, 

698 
hernia  of,  592,  594 
inflammation  of,  in  hernia,  604 
large,    diseases   of,    671.      See    Anus, 
Piles,  and  Ptectura 

malformations  of,  671 
wounds  of,  in  operation  for  bernia,  622 
Intracranial  (intra,  within ;  upavUv,  the  skull) 

aneurism,  107 
Intraorbital  {intra,  within ;  orbita,  the  or- 
bit) aneurism,  113 
Intrapelvic  sacro-iliac  abscess,  303 
Intrathoracic     (intra,    within;     6aopa^,   the 
chest)  aneurism,  79 
tumors,  dysphagia  from,  522 
Intussusception    (intus,   within ;   suscipio,   I 
receive),  diagnosis  of,  659 
symptoms  of,  663 
treatment  of,  663 
Invagination  of  rectum,  707 
Inversion  in  intestinal  obstruction,  661 
Iodide  of  potassium  in  aneurism,  48 
Iodine  in  bronchocele,  400 

injection  of,  in  hydrarthrosis,  218 
in  hydrocele,  908 
in  ovarian  disease,  914 
Iriddesis  (;>(?,  the  iris;  Jla;,  I  bind),  425 
Iridectomy  (Jfii,  the  iris  ;  In,  out ;   tejmv(»,  I 
cut),  426 
for  glaucoma,  427 
Iris,  adhesions  of,  431 
excision  of.  426 
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Ibis  (^continued). 

incision  of,  424 

operations  on,  423 

prolapse  of,  430 
Iron,  percliloride  of.     See  Percliloride 
Irreducible  hernia,  601.     See  Hernia 
Irritable  bladder,  807,-     (See  Bladder 
Ischio-reclal  abscess,  686 
Ivory  exostosis,  202 

JAMES,  ligature  of  abdominal  aorta,  153, 
154 
Jaw,  lower,  diseases  of,  473 
excision  of,  474 
reproduction  of,  460 
rheumatic  arthritis  of,  232 
tumors  of,  473 
upper,  diseases  of,  461 

excision  of,  complete,  469 

partial,  468 
operations  on,  466 
osteoplastic  section  of,  471 
tumors  of,  463 
Jaws,  diseases  of,  457 

dentigerous  cysts  in,  462 
necrosis  of,  459 
Jeaffreson,  ovariotomy,  performed  by,  915 
Jobert,  effect  of  ligature  of  carotid  on  lungs, 

104 
Johnson,  Dr.  G.,  the  laryngoscope  in  aortic 

aneurism,  82 
Joints,  amputation  in  disease  of,  285 
ankylosis  of,  235.     See  Ankylosis 
cauterisation  of,  227 
changes  in  cartilage  of,  223 
chronic  rheumatic  disease  of,  229.   See 

Arthritis 
diseases  of,  215 
excision  of,  242.     See  Excision 
fluid  collections  in,  216,  218 
incisions  into,  227 
inflammation  of,  219.     See  Arthritis 

of  synovial  membranes  of,  215 
loose  cartilages  in,  238 
neuralgia  of,  240 
repair  after  disease  of,  226 
stiff',  235.     See  Ankylosis 
strumous  disease  of,  232 
suppuration  in,  221 
Jordan,  F.,  buccal  operation  for  removal  of 

tongue,  511 
.Jugular  vein,  aneurismal  varix  of,  95 

KEITH,  T.,  ovariotomy,  945 
Keratitis  {Kipag,  horn  ;   the  cornea,  itis, 
denoting   inflammation),    fascicu- 
lar, 418 
Key,  disease  of  cartilage,  224 

ligature  of  carotid  for  innominate  an- 
eurism, 89 
Kidney,  calculi  formed  in,  726 

disease  of,  induced  by  calculus,  735 
by  hypertrophied  bladder,  709 
by  pressure,  711 
from  stricture,  853 
influence  of,  on  lithotomy,  760 


Kidney  (con/inued). 

influence  of,  on  lithotrity,  786 
irritable  bladder  from,  809 
haemorrhage  from,  814 
inflammation    of,    diffuse    interstitial, 
711,  718 
suppurative,  712,  718 
causes  of,  715 
reflex,  715 
pelvis  of,  secondary  disease  of,  711 
septic  matter  in,  716 
Knee-joint,  ankylosis  of,  367 
contraction  of,  360 
chronic,  362 

from  consolidated  ligaments,  362 
from  contracted  tendons,  365 
extension  in,  363 
from  inflammation,  362 
with  lateral  displacement,  336 
from  nervous  irritation,  361 
treatment  of,  363 
varieties  of,  361 
deformities  of,  360 
disease  of,  diagnosis  from  hip-disease, 

316 
excision  of,  268 
result  of,  271 
Knives,  hernia,  615 
lithotomy,  736 

method  of  holding,  741 
Knock-knee,  360 
Koch,  statistics   of  ligature   of  subclavian 

artery,  134 
Kuhl,  ligature  of  both  carotids,  102 

LABIA,  condylomata  of,  937 
cystic  tumors  of,  937 

hypertrophy  of,  936 

nsevus  of,  936 
Lachrymal  organs,  operation  on,  410 

sac,  inflammation  or  abscess  of,  412 
Lacteal  secretion,  abnormal,  558 

tumor,  558 
Lallemand,   application  of  caustic  to   ure- 
thra, 933 
Lambert,  distal  ligature  of  carotid,  105 
Lameness  in  sarca-iliac  disease,  302 
Laminar  deposit  in  arteries,  25 
Lane,  distal  ligature  of  carotid,  105 

ligature  of  carotid  and  subclavian,  92 
Langenbeck,  osteoplastic  section  of  upper 
jaw,  472 

osteo-rhinoplasty,  485 

phosphorus- necrosis  of  jaws,  459 
Laryngeal  phthisis,  533,  536 

syringe,  536 
Laryngitis   {'Kapvy^,  the    larynx;    ids,   de- 
noting inflammation),  630 

acute,  530 

chronic,  533 

results  of,  536 

oedematous,  531 

tubercular,  533 
Laryngoscope  (Aapnj'^,  the  larynx  ;   o-xotu'd, 
I  view),  5:^8 

use  of,  in  aortic  aneurism,  82 
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Laryngotomy  (Xaptjj/^,  tlie  lar^'nx ;  rifAvm,  I 
cut),  539,  542 
in  aortic  aneurism,  85 
compared  with  tracheotomy,  547 
indications  for   performance    of,    541, 
548 
Laryngo-tracheotomy,  542 
Larynx,  abscesses  near,  537 

conditions    of,    producing    dysphagia, 

522 
diseases  of,  528 
extirpation  of,  538 
inflammation  of,  530     See  Laryngitis 
necrosis  of,  536 
nervous  affections  of,  537 
plastic  deposits  in,  536 
tumors  in,  588 
Lateral  curvature  of  spine,  342.     See  Spine 
lithotomy.     See  Lithotomy 
displacement  of  knee.  366 
Lateritious  deposits  in  urine,  722 
Laugier,  ligature  of  subclavian  for  innomi- 
nate aneurism,  88 
Laurence,    Z.,    hernia    of    membranes    of 

brain,  378 
Lawrence,  statistics  of  hernia,  595 
Lee,  R.,  statistics  of  ovarian  disease,  945, 

946 
Lee,  S.,  statistics  of  ovarian  disease,  946 
Leg,  deformities  of,  360 

excision  of  bones  of,  273 
Leisrink,  statistics  of  excision  of  hip-ioint, 

325  ^-^ 

Lens,  crystalline,  dislocation  of,  442 
Ligaments  of  joints,  disease  in,  219 

of  knee,  consolidation  of,  362 
Ligature  {ligo,  I  bind),  for  aneurism,  50 
above  and  below  sac,  51 
accidents  after,  56 
Anel's,  51 
Brasdor's,  53 
on  cardiac  side,  51 
compared  with  compression,  70 
on  distal  side,  53 
gangrene  after,  62 

treatment  of,  63 
heemorrhage  after,  60 
treatment  of,  61 
Hunter's,  51 

effects  of,  52 
indications  and  contra-indications 

of,  53 
mortality  after,  56 
recui-rent  pulsation  after,  56 

treatment  of,  57 
secondary  aneurism  after,  58 
suppuration  and  sloughing  of  sac 
after,  60 

treatment  of,  61 
Ligature  of  aorta,  abdominal,  158 
of  arteria  dorsalis  pedis,  169 
axillary  artery,  138 
brachial  artery,  141 
brachio-cephalic  artery,  117 
;'    carotid  artery,  99 

on  both  sides  of  neck,  102 


Ligature  (continued). 

of  carotid  artery  on  distal  side  of  aneu- 
rism, 104 
effects  of,  on  brain,  101 

on  lungs,  104 
for  aortic  aneurism,  84 
for  innominate  aneurism,  88 
with  subclavian,  90 
intracranial  aneurism,  112 
intraorbital  aneurism,  115 
suppuration  of  sac  after,  100 
of  dorsal  artery  of  foot,  169 
of  femoral  artery,  common,  160 
superficial,  160 

accidents, after,  163 
gangrene  after,  164 
results  of,  162 
return    of    pulsation     after, 

165 
secondary     aneurism     aftei-, 

165 
secondary  haemorrhage  after, 

163 
wound  of  vein  in,  163 
of  gluteal  artery,  156 
of  iliac  artery,  common,  151 
results  of,  152 
external,  147 

Abernethy's  method,  147 
for  aneurismal  varix,  150 
for    combined    inguinal    and 

popliteal  aneurism,  150 
Cooper's  method,  148 
gangrene  after,  150 
for  popliteal  aneurism,  165 
practical     points    regarding, 

148 
recurrent  pulsation  after,  149 
results  of,  149 
secondary  haemorrhage  after, 

150 
for    secondary   haemorrhage, 

168 
suppuration  after,  149 
tetanus  after,  150 
internal,  156 
of  lingual  artery,  505 
radial  artery,  142 

subclavian  artery,  for  axillary  aneu- 
rism, 128 
between  scaleni,  131 
in  third  part,  129 
for  innominate  aneurism,  88 

with  carotid,  90  ^ 
for  subclavian  aneurism,  121 
on  distal  side,  124 
on  tracheal  ."ide,  121 
accidents  after,  133 
gangrene  after,  137 
for  inflamed  aneurism,  137 
inflammation  of  contents  of  chest 

after,  133 
secondary  haemorrhage  after,  121, 

136' 
suppuration  of  sac  after,  134 
of  thyroid  artery,  401 
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Ligature  {continued). 

of  tibial  artery,  anterior,  1(59 
posterior,  169 
ulnar  artery,  142 
vertebral  artery,  125 
Ligature  in  cancer  of  tongue,  508 
in  osteo-aneurism,  214 
of  pedicle  in  ovariotomy,  948 
piles,  701 
polypus  of  nose,  387 

of  uterus,  941 
prolapsus  ani,  707 
tumors  of  rectum,  680 
of  urethra,  887 
Limbs,  deformities  of,  348,  355,  360 
Limited  arteritis,  17 
Linete  semilunares,  hernia  in,  651 
Linear  osteotomy,  172 
Lipoma  (aiVoj,  fat),  of  nose,  384 
Lips,  congenital  malformations  of,  391 
diseases  of,  391 

encysted  and  erectile  tumors  of,  391 
epithelioma  of,  392 
fissui-e  of,  487 
hypertrophy  of,  391 
malignant  disease  of,  392 
nsevus  of,  392 

plastic  surgery  of,  487.     See  Hare-lip 
restoration  of,  493 
ulceration  of,  391 
Lister's  aortic  tourniquet,  144 

operation  for  excision  of  wrist,  263 
Liston,  aneurism  of,  46 

error  in  ligature  of  subclavian,  131 
ligature  of  carotid  and  subclavian,  122 
method  of  holding  knife  in  lithotomy, 

741 
operation  for  excision   of  upper  jaw, 

470 
statistics  of  lithotomy  by,  758 
Lithectasy  (xi'So?,  a  stone;  IjtTas-i?,  a  stretch- 
ing), 800 
Lithic  acid  calculi,  721,  725 

unfavorable      for     lithotrity, 

791 
diathesis,  721 
Lithotome  cach^,  770 

for  lateral  lithotomy,  746 
Lithotomy  (Xiflof,  a  stone ;  tsjucvo),   I  cut), 
735 
choice  of  operation,  794 
compared  with  lithotrity,  788 
instruments  for,  736 
preparation  of  patient  for,  738 
recurrence  of  calculus  after,  795 
results  of,  795 

BILATERAL,   770 
LATERAL,   738 

accidents  during,  754 
after  treatment  of,  747 
in  boys,  748 

difficulties  in,  749 
bruising    and    over-distension  in, 

761 
cystitis  after,  760 
dangers  attending,  757 


Lithotomy  (confinued). 

LATERAL,  difficulties  in,  749 

from  encysted  calculus,  749, 

751 
in  entering  bladder,  749 

finding  stone,  749 
from  fracture  of  calculus,  754 
from  position  of  stone,  750 
prostatic     tumors,     749, 

752 
rickets  of    pelvic  bones, 
752 
in  seizing  and  extracting  stone, 

750 
from  shape  and  size  of  stone, 
752 
spasm  of  bladder,  751 
diffuse    inflammation    after,   760, 

761 
dilatation  of  prostate  and  neck  of 

bladder,  744 
extraction  of  stone  in,  744 

difficulties  of,  750 
haemorrhage  after,  760 

during,  754 
incision,  external,  in,  739 
in  prostate,  740,  742 
influence  of  age  on,  759 
of  shock  on,  759 
of  state  of  kidneys  on,  760 
lithotome  for,  746 
missing  urethra  in,  756 
peritonitis  after,  762 
position  of  knife  in,  740 

of  patient  in,  738 
prolonged,  danger  of,  760 
removal  of  large  calculus  in,  753 
sloughing  after,  762 
sounding  for  stone  in,  738 
statistics  of,  758,  789 
wound  of  arteries  in,  755 
of  bladder,  757 
bulb,  756 
rectum,  757 

MEDIAN,  763 

compared  with  lateral,  765 
difficulties  in  extracting  stone  in, 

767 
ease  and  simplicity  of,  765 
haemorrhage  in,  766 
history  of,  764 
indications  for,  769 
prostate,  management  of,  766 
for  prostatic  calculus,  799 
for  urethral  calculus,  797,  798 
wound  of  bulb  in,  766 

of  rectum  in,  766 

MEDIO-BILATERAL,   771 
SUPKA-PUBtC,    772 

in  females,  801 

URETHRAL,    796 

in  female,  801 

VAGINAL,   801 

Lithotrite  (  Xi'Soj,  a  stone;   terc,  I  break   in 
pieces),  774 
Civiaie's,  776 
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Lit  ho  trite  {continued). 
urethral,  784 

Weiss  and  Thompson's,  776 
LiTHOTRiTY    (Xi'floj,  a  stoDC ;    tero,  I  break 
in  pieces),  774 
accidents  in,  783 
ancesthetics  in,  777 
atony  of  the  bladder  after,  785 
complicating,  793 
breaking  stone  in,  779 
compared  with  lithotomy,  788 
complicated  by  enlarged  prostate,  784 
conditions  influencing  choice  of.  790 
of  age  of  patient,  790 
bladder,  792 
calculus,  791 
kidneys,  793 
prostate,  794 
urethra,  794 
constitutional  disturbance  from,  786 
cystitis  after,  78-5 
dangers  in,  785 

exploration  of  bladder  after,  782 
in  females,  801 
history  of,  774 
impaction   of    fragments    of  stone    in 

urethra,  783 
instruments  for,  774 
introduction  of  lithotrite  in,  777 
irritation  of  bladder  after,  783 

contraindicating,  793 
operation  of,  777 
perineal,  786 

preparation  of  patient  for,  776 
recurrence  of  calculus  after,  795 
seizure  of  stone  in,  778 
statistics  of,  789 
washing  bladder  after,  781 
Littr^'s  operation  for  intestinal  obstruction, 

665 
Litzmann's  mollifies  ossium,  197 
Lizars,  ligature  of  brachio-cephalic  artery, 

118 
Lobular  hypertrophy  of  breast,  557 
Longitudinal  piles,  695 
Longmore,  ligature  of  both  carotids,  103 
Loose  cartilages  in  joints,  238 

treatment  of,  239 
Lordosis  {Xo^^ig,  bent  or  curved),  343 
Lower  extremity,  aneurism  of,  143 
conservative  surgery  of,  267 
deformities  of,  360 
Lucifer-match  disease,  459 
Luke,    statistics    of    strangulated    hernia, 
612 
Petit's  operation,  627 
Lumbar  incision   for   artificial   anus,   666, 
673 
region,  hernia  in,  651 
Ltjngs,  effect  of  ligature  of  carotid  on,  104 
pressure  on,  by  aortic  aneurism,  81 
by  axillary  aneurism,  134 
Lupoid  {lupus ;  ilhq,  form)  ulcer  of  cheeks, 

390 
Lupus  {Lat.  a  wolf)  of  nose,  384 
Lymphadenoma  of  axillary  glands,  590 


'  Lymphatic  glands  of  axilla,  lymphadenoma 
of,  590 

cancer  of,  573 
strumous  disease  of,  590 
bronchial,     enlarged,    compression    of 

oesophagus  by,  523 
of  groin,  enlarged,  diagnosis  from  her- 
nia, 645 
of  neck,  enlargement  of,  398 
Lymphatics  of  frsenum  praeputii,  inflamma- 
tion of,  841 
Lynn,  lithotomy,  758 

McCarthy,  ligature  of  carotid  for  inno- 
minate aneurism,  92 
McDowell,   E.,   ovariotomy   performed   by, 

945 
Macgill,  ligature  of  both  carotids,  102 
McGuire,  ligature  of  abdominal  aorta,  153, 

154 
Malar  bone,  tumors  growing  from,  465 
Malformation,  congenital.     See  Congenital 

Malformation 
Malgaigne,  ligature  of  carotid  and  subcla- 
vian for  innominate  aneurism,  91 
statistics  of  hernia,  596,  597 
Malherbe,  urethral  fever,  719 
Malignant  disease  of  bone,  207 
of  tonsil,  520 
epulis,  458 

nasal  tumors,  385,  387 
sarcocele,  925 

stricture  of  oesophagus,  525 
of  rectum,  678 
Malleoli,  excision  of,  284 
Malposition  of  testis,  899 
Mammary  abscess,  560 
gland.     See  Breast 
tumor,  chronic,  563 
painful,  565 
Manipulation  in  aneurism,  75 

in  subclavian  aneurism,  117 
Marian  operation,  763 
Marshall's  osteotrite,  180 
Martin,   Sir  J.   R.,   injection   of  iodine   in 

hydrocele,  908 
Maunder,  ligature  of  carotid  for  innominnte 

aneurism,  91 
Maunoir,  flexion-treatment  of  aneurism,  73 
Maxilla.     See  Jaw 
Mayo,  axillary  aneurism  pressing  on  pleura, 

133 
Meatus  auditorius,  concretion  in,  380 
Mechanical  means,  various,  for  treatment 

of  aneurism,  78 
Meckel,  rare  form  of  hare-lip,  488 
Median  fissure  of  lip,  487 

lithotomy,  763.     See  Lithotomy 
Medio-bilateral  lithotomy,  771 
Medullary  membrane  of  bone,  inflammation 
of,  171 
tumor    of    humerus,    diagnosis    from 
axillary  aneurism,  127 
Melancholia,  sexual,  931 
Membranes  of  brain,  hernia  of,  878 
Membranous  pterygium,  418 
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Meningocele    (fjiwy^,    membriine ;    jtiiXn,  a 

tumor),  378 
Metacarpal  bones,  excision  of,  267 
Metatarsal  bones,  excision  of,  284 
Middeklorpf's  galvanic  ^craseur,  509 
Miescher,  detacliment  of  scales  of  bone,  185 
Milk  abscess,  559 

absence  and  excess  of,  558 

secretion  of,  by  the  male,  588 
Miner's  elbow,  332 
Miscarriage  complicating  hernia,  608 
Moller,  ligature  of  both  carotids,  102 
MoLLiTiES  ossiuu  (^Lat.  softness  of  bones), 
196 

cause  of,  197 

diagnosis  of,  198 

seat  of,  197 

structural  changes  in,  197 

symptoms  of,  198 

treatment  of,  198 

urine  in,  197 
Molluscum  of  eyelids,  406 
Montero,  ligature  of  abdominal  aorta,  153, 

154 
Montgomery,  distal  ligature  of  carotid,  105 
Moore,  division  of  lingual  nerve,  504 
Moral  effects  of  enlarged  prostate,  826 
Morrison,  ligature  of  carotid  for  innominate 

aneurism,  89 
Mott,   ligature    of  carotid    for  innominate 
aneurism,  89 

ligature  of  both  carotids,  102 

ligature  of  brachio-cephalic  artery,  118 
Mouth,  diseases  of,  500 

plastic  surgery  of,  477 
Moxon,  pathology  of  atheroma,  23 
Mucous  nasal  polyp,  885 
Mulberry  calculus,  728 
Mumps,  394.     See  Parotitis 
Murray,  ligature  of  abdominal  aorta,  153, 

154 
Murray,    W.,    compression    of    abdominal 

aorta  for  aneurism,  144 
Muscles,  diseases  of,  339 

of  forearm,  disorders  of,  354 

inflammation  of,  339 

syphilitic  disease  of,  339 

tumors  of,  339 

Muscular  action  a  cause  of  aneurism,  31 

stricture  of  urethra,  848 
Mussey,  ligature  of  both  carotids,  102,  103 
Myeloid   (jwueXo?,  marrow;  etSo^,  form)  sar- 
comata of  bone,  205 

of  upper  jaw,  464 
Myxoma    (luu^a,  mucus)   in  parotid  gland, 
395 

AT^VUS  in  bone,  212 
i>l      of  labia,  936 
lip,  391 
tongue,  501 
Nasal  bones,  fistulous  openings  in,  486 
necrosis  of,  384 
duct,  probing  the,  413 
fossEe,  calculi  in,  390 
tumors.     See  Nose 
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Naso-orbital  tumors,  888 
Naso-pharyngeal  tumors,  387 
Nkck,   abscess   of,  diagnosis  from   carotid 
aneurism,  97 
deformities  of,  848,  352 
enlargement   of  lymphatic    glands  in, 

398 
hydatids  of,  898 
hydrocele  of,  398 
tumors  of,  397 

diagnosis  from  carotid  aneurism, 

97 
dysphagia  from,  523 
Necrosis  (vezHOf,  dead),  181 
acute,  182,  184 
amputation  in,  191 
causes  of,  181 
characters  of,  182 
central,  182,  183,  186 
treatment  of,  191 
cloacse  in,  183,  186 
exfoliation  in,  185 

instruments  for  removing  bone  in,  189 
joint-disease  caused  by,  219 
peripheral,  182,  183 

treatment  of,  188 
repair  in,  186 
resection  in,  191 
senile,  182 

separation  of  bone  in,  185 
sequestrum  in,  182 
removal  of,  188 
symptoms  of,  182 
treatment  of,  187 
tubular,  183 
Necrosis  of  cranial  bones,  192 
jaw,  459 
larynx,  536 
nasal  bones,  884 
patella,  193 
pelvis,  192 
ribs,  193 
scapula,  192 
sternum,  192 
Needle  operation  for  cataract,  442 
Needles,  arrest  of  hismorrhage  by  pressure 

of.     See  Acupressure 
Nelaton,  operation  for  penile  fistula,  881 

pathology  of  tubercle  of  bone,  200 
Nephritis    {veffoi;,  a  kidney;  itis,  denoting 
inflammation),  acute  diffused  inter- 
stitial, 711,  718 
causes  of,  715 
with  abscesses,  712,  718 
chronic,  diagnosis  from  spinal  caries, 
294 
Neret,    subclavian    artery    communicating 

with  lung,  135 
Nerves,  effects  of  aneurism  on,  39 

gustatory,  section  of,  in  cancer,  504 
phrenic,  injury  of,  in  ligature  of  sub- 
clavian, 131,  134 
pneumogastric   pressure    of  aneurism 

on,  81 
recurrent  laryngeal,  pressure   on,   81, 
85 
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Nervous  nflfections  of  larynx,  537 

irritation,    contraction    of    knee-joint 
from,  361 

contraction  of  muscles  from,  349 
Neumeister,  ligature  of  carotid  for  innomi- 
nate aneurism,  89 
Neuralgia    {nZpov,    a  nerve  ;    aXyo;,  pain), 

diagnosis  of,  from  aneurism,  41 
from  spinal  caries,  294 
NEUBALGrA  of  bladder,  820 

of  breast,  556 

hip,  diagnosis  from   sacro- iliac  dis- 
ease, 308 
joints,  240 
testis,  900 
Newton,  ligature  of  cai'otid  for  innominate 

aneurism,  90 
Nicati,  rare  form  of  bare-lip,  488 
Nipple,  cracked,  559 

inflammation  of,  559 

retraction  of,  in  cancer,  573 

supernumerary,  556 
Nodes  (nodus,  a  knot).  170 
Norman,  ligature  of  brachio-cephalic  artery, 

118 
Norris,  statistics  of  compression   in  aneu- 
rism, 71 
Nose,  abscess  of,  383 

ala  of,  restored,  481 

bleeding  from,  381 

calculi  in,  390 

columna  of,  restored,  480,  484 

depressed,  operation  for,  486 

diseases  of,  381 

epithelioma  of,  384 

fetid  discharge  from,  381 

fistulous  openings  into,  486 

gonorrhoeal  inflammation  of,  845 

lipoma  of,  384 

lupus  of,  384 

malignant  tumors  of,  387 

necrosis  of  bones  of,  384 

plastic  surgery  of,  480 

polypi  of,  385.     See  Polypus 

restoration  of,  481 

thickening  of  membrane  of,  383 

ulcers  and  fissures  of,  383 
Nucleus  of  calculi,  725 
Nunneley,  intraorbital  aneurism,  113 

operation  for  removal  of  tongue,  509 

OBLIQUE  inguinal  hernia,  632.     See  Her- 
nia 
Obre's  case  of  obturator  hernia,  652 

trachea-tube,  549 
Obstruction,  intestinal,  655.     See    Intesti- 
nal Obstruction 
Obturator  artery.     See  Artery 

hernia,  651 
Occlusion  of  arteries,  20,  29.     See  Arteries 
Occupation,  influence  of,  on  hernia,  696 
CEdema  {olUou,  I  swell)  from  aortic  aneu- 
rism, 83 
from  innominate  aneurism,  83^ 
of  larynx,  dysphagia  from,  523 
inflammatory,  of  scrotum,  897 


(Edematous  laryngitis,  531 
(Esophagus,  dysphagia  from  foreign  bodies 
in,  523 
dysphagia  from  pressure  on,  522 
stricture  of,  521 
cancerous,  525 
fibrous,  525 
gastrostomy  for,  527 
hysterical  or  spasmodic,  524 
treatment  of,  5'25 
Olecranon,  excision  of,  262 
OUier's    experiments    on     bone-producing 
power  of  periosteum,  186 
operation  for  rhinoplasty,  485 
Omentum  in  hernia,  593,  594 
cysts  in,  622 
management  of,  621 
sacs  or  apertures  in,  622 
Onyx  (ovu^,  a  nail),  tapping  cornea  for,  421 
(3pen  piles,  691 
Ophthalmic  surgery,  403 
Ophthalmoscope  (oif>9aX^uf,  an  eye  ;   a-noTreo}. 

I  view),  454 
Orbit,  aneurism  in,  113 
Orchitis  (opp^i?,  a  testicle;  itis,  denoting  in- 
flammation),  900.     See   Testis,    in- 
flammatioi>  of. 
syphilitic,  922 
Organic  stricture  of  oesophagus,  525 

of  urethra,  850 
Orthopaedic  (opSo'j,  straight ;   waiJai'a,  educa- 
tion) surgery,  350 
Os  calcis,  excision  of,  277 
Osseous  ankylosis,  236 

tumor  of  groin,  diagnosis  from  aneu- 
rism, 146 
tumor  of  lower  jaw,  473 
upper  jaw,  463 
Osteitis  (oo-ts(jv,  a  bone ;  His,  denoting  in- 
flammation), 171 
pathology  of,  200 
symptoms  and  treatment  of,  172 
scrofulous,  198 
treatment  of,  201 
OsTEO- ANEURISM  (oiTTsov,  a  boue ;   aneuriim'), 
212 
characters  of,  212 
diagnosis  of,  213 
of  humerus,  diagnosis  from  aneurism, 

127 
situation  of,  212 
symptoms  of,  213 
treatment  of,  214 
Osteo-cancer  (ojteov,  a  bone ;   cancer'),  207 
Osteo-cartilaginous  (oa-rlov,  a  bone ;    carti- 
lage) tumor,  203 
Osteo-cephaloma  (oo-riovi  a  bone  ;  iii<pa'Kri,  a 

head),  207 
Osteoma  (oo-teov,  a  bone),  203 
Osteomalacia  (oo-teov,  a  bone  ;  ixaKaKog,  soft), 

196.     See  Mollities  ossium 
Osteo-myelitis  (os-teov,  a  bone  ;  fA.vs\og,  mar- 
row;   His,    denoting   inflammation), 
173 
pathology  of,  173 
treatment  of,  174 
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Osteoplnstic    (Is-rhv,    a    bone;     Tr^aa-a-iu,  I 

form}  section  of  uppei*  jaw,  412 
Osteoporosis  (oo-tsov,  a  bone ;  Tro'po?,  passage), 

197 
Osteo-rhinoplasty    (os-tsov,  a   bone ;  ptv,  the 

nose  ;   TrXao-ffcw,  I  form),  485 
Osteo-sarcoma  (osteov,  a  bone  ;  a-ap^,  flesh), 

203 
Osteotomy    (os-teov,  a  bone;  rifxvcu,  I  cut), 

linear,  172 
Osteotrite    {Is-rioy,  a  bone;   tero,  I   grind), 

180 
Otis,  internal  urethrotomy,  864 

ui-ethrometer,  854 
Otitis  (ouf,  genitive  a'To?,  the  ear;  ^V^s,  de- 
noting inflammation),  379 
Otorrhoea  (ou?,  genitive  onoq,  the  ear ;  ^Ico, 

I  flow),  379 
OvAKiAN  Tumors,  943 
excision  of,  945 
injection  of  iodine  in,  944 
medical  treatment  of,  943 
tapping  in,  944 
treatment  of,  943 
Ovaries,  absence  of,  937 

hernia  of,  951 
Ovariotomy  {ovarium,  an  ovary;  TSfA.vm,! 
cut),  945 
mode  of  performing,  948 
objections  to,  considered,  946 
results  of,  947 
Overflow  of  urine,  818 
Oxalate  of  lime  calculi,  723,  724 

lithotrity  in,  791 
Oxalic  acid  diathesis,  723 
Ozaena  (o^w,  I  smell),  383 

PACHYDERMATOUS  TUMOR   of  scalp, 
377 
Pack-thread  stricture,  851 
Paget,  Sir  J.,  increased  length  of  bones,  194 

statistics  of  cancer  of  breast,  581 
Pain  in  aneurism  of  aorta,  80 

of  innominate  artery,  86 
in  calculus,  730 
in  cancer  of  breast,  573 
in  hip-joint  disease,  306 
in  sacro-iliac  disease,  301 
Painful  conditions  of  bladder,  820 

mammary  tumor,  565 
Palate,  hard,  fissures  of,  498 
perforation  of,  500 
plastic  surgery  of,  495 
soft,  fissures  of,  495 
tumors  of,  500 
Papiliform  tumors  of  rectum,  680 
Paracentesis     {itapa.,     beyond ;     xsvTEoe,     I 

pierce).     /See  Tapping 
Paralysis  of  bladder,  827 
deformity  from,  349 
from  intercranial  aneurism,  110 
Paraphimosis  (n-apa,  beyond;  ^x'^o?, a  muz- 
zle), 892 
treatment  of,  892 
Paraplegia  from  curvature  of  spine,  300 
Parker,  ligature  of  both  carotids,  103 


Parotid  gland,  diseases  of,  394 
excision  of,  397 
inflammation  of,  394 
tumors  of,  394 

diagnosis  of,  395 
treatment  of,  395 
Parotitis  (TrapajTi?,  the  parotid  gland;  itis, 

denoting  inflammation),  394 
Patella,  disease  of,  334 
disease  of  bursa,  333 
necrosis  of,  198 
Paulus  J]]gineta,  resection  of  bones,  242 
Peacock,  sacculated  aneurism,  34 
Pedicle  of  ovarian  tumor,  management  of, 

949 
Pelvic  hernisB,  651 
Pelvis,  diffuse  cellulitis  of,  760 

diagnosis  from  sacro-iliac  disease,  305 

in  hip  joint  disease,  315 
necrosis  of,  192 

rickets  of,  complicating  lithotomy,  752 
Pelvis  of  kidney,  diseased  states  of,  710 

septic  matter  in,  716 
Peni^res,    statistics  of    excision   of    knee, 

271 
Penile  fistula,  881,  882 
Penis,  adhesion  of,  to  scrotum,  887 
amputation  of,  896 
cancer  of,  895 
diseases  of,  887 
encysted  tumors  in,  897 
epithelioma  of,  895 
fibro-plastic  tumor  of,  897 
fibrous  tumor  of,  894 
fistula  in,  881,  882 
gangrene  of,  894 
gonorrhoeal  induration  of,  843 
herpes  of,  893 
horny  excrescences  on,  896 
inflammation  of,  893 
malformations  of,  887 
nsevus  of,  892 
scirrhus  of,  895 
warts  on,  894 
Perchloride  of  iron,   injection  of  in  aneu- 
rism, 78 
in  gluteal  aneurism,  156 
in  bronchocele,  401 
Perforations  in  palate,  500 
Pericardium,  tapping  the,  554 
Perineum,  laceration  of,  with  recto-vaginal 
fistula,  683 
wounds  of  arteries  of,  755 
Perineal  abscess,  834 
artery.     See  Artery 
fistula,  881,882 
hernia,  653 

incision  in  imperforate  anus,  678 
lithotrity,  786 
section  for  stricture,  867 
Perinephritic  abscess,  295 
Periosteum,  abscess  beneath,  170 
inflammation  of,  170 
regeneration  of  bone  by,  186 
Periostitis  {periosteum ;  His,  denoting  in- 
flammation), 170 
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Peripheral  necrosis,  183 

nervous  irritation,  deformity  from,  349 
Peritoneum,  prolongation  of  in    descent  of 

testes,  638 
Peritonitis  (peritonevm ;  ids,  denoting  in- 
flammation), with  hernia,  606,  608 

after  hernia  operations,  617 

after  lithotomy,  762 
Petit's  operation  in  hernia,  626 
Pharyngotome  (<fa,pvy^, the  pharynx;  t£,uv», 

1  cut),  521 
Pharynx,  abscess  behind,  521 
dysphagia  from,  522 

diseases  of,  520 

epithelium  of,  521 

inflammation  of,  520 

polypi  in,  521 

dysphagia  from,  521 

tumors  of,  521 

behind,  dysphagia  from,  521 
Phimosis  (<j>i|aof,  a  muzzle),  888 

circumcision  for,  890 

dilatation  in,  890 

slitting  prepuce  for,  890 
Phosphatic  calculi,  723,  724 

favorable  for  lithotomy,  791 

diathesis,  723 
Phosphorus,  necrosis  of  jaws  from,  459 
Phthisis  complicating  fistula  in  ano,  689 

with   strumous  joints,  amputation  in, 
286 

laryngeal,  536 
Piles,  blind,  691 

causes  of,  exciting,  693 
predisposing,  691 

caustics  in,  702 

coagulation  in,  698 

complications  of,  697 

constitutional  management  of,  699 

diagnosis  of,  698 

excision  of,  700 

external,  691,  694 

fleshy,  695 

galvanic  ecraseur  in,  703 

globular,  695 

hsemorrhage  from,  696 
diagnosis  of,  698 

internal,  691,  695 

intero-external,  691 

ligature  of,  701 

longitudinal,  695 

open,  691 

sphacelus  of,  698 

structure  of,  693 

subsidence  of,  697 

suppuration  of,  698 

symptoms  of,  695 

terminations  of,  697 

treatment  of,  699 
Pilz,  statistics  of  ligature  of  carotid,  101 
Pirogofi",  ligature  of  carotid  for  innominate 
aneurism,  90 

ligature  of  both  carotids,  102 
Piston-trochar,  551 

Plaster  of  Paris  bandage  in  spinal  disease, 
298 


Plastic  (TrXao-s-M,  I  form)  arteritis,  28 
deposits  iu  arteries,  21 
in  larynx    536 
Plastic  surgery, 477 
of  eyelids,  479 
face,  478 
lips,  487 
nose,  480 
palate,  495 
Pleura,  inflammation  of,  after  ligature  of 
subclavian,  133 
tapping  the,  546 
Pliers,  cutting,  189 
Plug  in  arteries,  18 
Plugging  nostrils,  382 

Pneumonia,    congestive,   after    ligature    of 
carotid  artery,  104 
of  subclavian  artery,  133 
Polaillon,  excision  of  os  calcis,  279 
Poland,  statistics  of  subclavian  aneurism, 

116 
Pollock's  operation  for  staphyloraphy,  498 
Polypoid  tumors  in  urethra,  886 
Polypus  in  ear,  380 
frontal  sinuses,  390 

larynx,  538 
nasal,  385 

malignant,  387 
mucous,  385 

removal  of,  386 
pharyngeal,  521 

dysphagia  from,  521 
of  rectum,  681 

diagnosis  from  piles,  698 
uterine,  941 
in  vagina,  937 
Popliteal  aneurism.     See  Aneurism 
Portal  circulation,  retardation  of,  a  cause 

of  piles,  693 
Posthitis  (ttoVSh,  the  foreskin ;  itis,  denoting 

inflammation),  892 
Pott's  disease  of  spine,  289 
Pregnancy  complicating  hernia,  608 
mollities  ossium  during,  197 
strangulation  of  umbilical  hernia  dur- 
ing, 651 
Prepuce,  circumcision  for  disease  of,  890 
herpes  of,  893 
hypertrophy  of,  893 
inflammation  of,  893 
slitting,  for  phimosis,  890 
Pressure  in  aneurism.     See  Compression 
Pressure-eifects  of  aneurism,  38 
of  aorta,  79 

of  innominate  artery,  85 
of  intracranial  aneurism,  109,  112 
obstructions  to  flow  of  urine,  711 
Preston,  ligature  of  both  carotids,  102 
Priapism  from  calculus,  731 

persistent,  894 
Price,  statistics  of  excision  of  knee,  271 
Probang  for  larynx,  535 
Probe,  Sayre's  vertebrated,  178 
Probing  the  nasal  duct,  413 
Prolapsus  {Lat.  a  falling  forth)  of  anus, 
704 
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Prolapsus  (continued). 

of  anus,  from  calculus,  731 
causes  of,  704 
diagnosis  of,  705 

from  piles,  698 
ligature  of,  707 
treatment  of,  705 
of  iris,  430 
tongue,  500 
uterus,  941 
vagina,  939 
Prostate  Gland,  abscess  of,  820 

amyloid  tumors  of  complicating  lithot- 
omy, 752 
atrophy  of,  832 
calculus  in,  798 
cancer  of,  832 
cysts  or  cavities  in,  838 
dilatation  of,   in   lithotomy,  742,   743, 

766 
disease  of,  producing  irritable  bladder, 

809 
diseases  of,  820 
enlargement  of,  822 
from  calculus,  735 
characters  of,  823 
diagnosis  of,  826 
difficulty  in  lithotomy  from,  749 
influence  on  lithotrity,  794 
mechanical  effects  of,  824 
moral  effects  of,  826 
retention  of  urine  from,  827 

treatment  of,  829 
symptoms  of,  826 
treatment  of,  828 
haemorrhage  from,  815 
incision  of,  in  lithotomy,  742,  753 

danger  of  excessive,  761 
inflammation  of,  820 

retention  of  urine  from,  821 
simple  tumors  of,  823 
tubercle  of,  832 

tumors  of,  impeding  lithotomy,  749,  752 
Prostatic  calculus,  798 

catheter,  828 
Prostatitis  {prostate   gland ;    itis,  denoting 

inflammation),  820 
Prostatorrhoea  {j^r osteite ;  pl»;,  I  flow),  833 

diagnosis  from  spermatorrhoea,  982 
Pruritus  ani  {Lat.  itching  of  the  anus),  704 
Psoas  abscess,  293 

diagnosis  of,  294,  295 

from  femoral  hernia,  644 
Psoriasis  of  tongue,  501 
Pterygium  (wTspu^,  a  wing),  418 
Ptosis  (TT-roJcri;,  a  falling),  operation  for,  406 
Pudendal  hernia,  653 
Pudic  artery,  aneurism  of,  155 
Puerperal  arthritis,  220 
Pulsating  bronchocele,  399 

diagnosis  from  carotid  aneurism, 
98 
tumors,  diagnosis  from  aneurism,  42, 
213 

of  bone,  212.    See  Osteo-aneuiism 
of  groin,  diagnosis  of,  670 


Pulsation  of  aneurism,  40 
of  aortic  aneurism,  83 
recurrent,  after  operation  for  aneurism, 
56,  58,  149,  165 
Pulse  in  innominate  aneurism,  85 
Punctum  lachrymale,  slitting  the,  410 
Puncture  of  bladder  above  pubes,  876 

through  rectum,  831,  875 
Pupil,  artificial,  formation  of,  423 

iridectomy  for,  426 
Purgatives,  piles  caused  by  habitual  use  of, 

693 
Pyaemia  (Triov,  pus;  alfxa,  blood),  arthritis 

from,  220 
Pyelo-nephritis,  714 

AUINSY,  517 

RADIAL  artery.     See  Artery,  Radial 
Radical  cure  of  hernia,  597 
of  varicocele,  915 
Radius,  excision  of,  261 
Ranula,  515 
Rectangular  staff,  764 
Rectocele  {rectum,  the   straight  intestine  ; 

xiix>),  a  tumor),  939 
Recto-vaginal  {rectum,  the    straight  intes- 
tine ;   vagina)  fistula,  681 
Recto-vesicle  (rectum,  the  straight  intestine  ; 

vesica,  the  bladder)  fistula,  681 
Rectum,  absence  of,  672 

arrangement  of  veins  of,  691 
atony  of,  686 
cancer  of,  678 
fibro-plastic  tumor  of,  680 
fistulous  openings  into,  681 
invagination  of,  707 
malformations  of,  671 
occlusion  of,  by  septum,  672 
opening  into  other  canals,  675 
papilliform  tumors  of,  680 
piles  caused  by  disease  of,  693 
polypi  of,  681 

diagnosis  from  piles,  698 
puncture  of  bladder  through  the,  831, 

875 
stricture  of,  fibrous,  675 

treatment  of,  676 
malignant,  678 

treatment  of,  670 
syphilitic,  678 
wound  of,  in  lateral  lithotomy,  757 
in  median  lithotomy,  766 
Recurring  fibroid  tumors  of  breast,  571 
Redfern,  changes  in  cartilage,  225 
Reducible  hernia,  597.     See  Hernia 
tumors  of  groin,  670 
of  scrotum,  929 
Reflex  irritation  of  kidney,  715 
Regnoli's    operation    for    excision    of    the 

tongue,  510 
Reid,  treatment  of  popliteal   aneurism  by 

bloodless  method,  73 
Renal  calculus,  728 
Repair  of  bone  after  excision,  246 
after  necrosis,  186 
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Repair  (continued). 

of  jaw  after  removal,  460 
in  joints  after  destructiou  of  cartilage, 
226 
Resection.     See  Excision 
Retention  of  urine.     See  Urine 
Retraction  of  nipple  in  cancer,  573 
Retroverted  (re<?'o,  backwards;  ve7-to,  I  turn) 

uterus,  941 
Rheumatic  arthritis,  chronic,  229 

synovitis,  treatment  of,  217 
Rheumatism,    diagnosis     of,    from     acute 
arthritis,  220 
from  aneurism,  41 

caries  of  spine,  294 
hip-disease,  316 
osteomalacia,  198 
gonorrhceal,  845 
Rhinoplastic    operations     ('piV,    the    nose ; 

TrXatTirai,  I  form),  480 
Ribs,  necrosis  of,  193 
Rickets,  195 

diagnosis  from  osteomalacia,  198 
of    pelvic    bones,  complicating   lithot- 
omy, 752 
Ricord,  treatment  of  urinary  fistula,  881 
Rigors  from  catheterisni,  859 
Roberts,  management   of    ovarian   pedicle, 

950 
Rompani,  ligature   of    carotid  for  innomi- 
nate aneurism,  89 
Roseola,  gonorrhceal,  846 
Rossi,  ligatures  of  carotid  and  subclavian 

for  innominate  aneurism,  91 
Roux,  amputations  in  osteomyelitis,  174 
Rupture  of  aneurism,  46 

axillary,  135 
intracranial.  111 
popliteal,  165 
arteries,  spontaneous,  29 
Ruschenberger,  intracranial  aneurism  caus- 
ing death  by  pressure,  111 

SAC  of  hernia,  591 
ascitic  fluid  in,  594 
changes  of  fluid  in,  605 
foreign  bodies  in,  594 
hydrocele  of,  593 
opening  the,  613,  614 
sloughing  of,  623 
suppuration  in,  605 
Sacculated  aneurism,  33,  34 

bladder.     See  Bladder  and  Lithotomy 
Sacro-illiac  joint,  disease  of,  300 
diagnosis  of,  303 
pathology  of,  300 
prognosis  of,  303 
symptoms  of,  301 
treatment  of,  305 
Sacs  in  omentum,  622 
Salivary  calculi,  516 

fistula,  390 
Sands,  ligature  of  carotid  and  subclavian  for 

innominate  aneurism,  91 
Sanguineous  cysts  of  breast,  570 
tumors  of  bone,  211 


Saphena  vein   varix  of,'  diagnosis  from  fe- 
moral hernia,  645 
Sarcocele  (crap^,  flesh  ;  Kri\n,  a  tumor),  917 

cystic,  918,  925 

diagnosis  of,  924,  930 

malignant,  918,  926 

simple,  918 

syphilitic,  918,  922 

tuberculous,  918,  920 
Sarcoma  (a-ap^,  flesh)  of  breast,  565 

cystic  of  breast,  568 

diagnosis  from  cystic  cancer,  576 
treatment  of,  570 

cystic  of  testis,  924 

in  muscle,  341 

myeloid,  in  bones,  204 

of  parotid  gland,  894,  395 

soft,  diagnosis  from  aneurism,  42 

spindle-celled,  in  bones,  204 
Saw,  Butcher's,  247 

for  necrosis,  189,  190 
Sayre,  apparatus  for  hip-joint  disease,  317 

division  of  neck  of  femur,  329 

extension  after  division  of  tendons,  351 

indications  for  dividing  tendon  or  fas- 
cia, 237 

plaster  of  Paris  bandage  in  spinal  dis- 
ease, 298 

statistics  of  excision  of  hip,  325 

vertebrated  probe,  178 
Scalp,  diseases  of,  377 
Scalpels  for  lithotomy,  736 
Scapula,  excision  of,  252    • 

necrosis  of,  192 
Scar.  See  Cicatrix 
Schneiderian  membrane,  thickening  of,  383 

diagnosis  from  polypus,  385 
Sciatic  artery,  aneurism  of,  155 

hernia,  653 
Sciatica,  diagnosis  from  sacro-iliac  disease, 

303 
SciRRHUS   ((Txippoj,  a  hard  swelling),  diag- 
nosis of,  from  aneurism,  43 

of  anus,  681 

in  axilla,  589 

of  breast,  571.     /See  Breast 
parotid  gland,  394 
penis,  895 
rectum,  678 
tongue,  502 
tonsils,  520 
Sclerosis  (c-nXiipoj,  hard)  of  bone,  194 
Sclerotitis,  gonorrhceal,  845 
Scoop,  lithotomy,  737 
Scooping  tumors  of  upper  jaw,  467 
Scott,  dressing  of  inflamed  joints,  228 
Scrofulous  osteitis,  198 

testicle,  919 

tumor  of  breast,  571.     See  Strumous 
Scrotal  fistula,  880,  881 

hernia,  682 

urethroplasty  in,  882 
Scrotum,  adhesion  of  penis  to,  887 

diagnosis  of  tumors  of,  929 

diseases  of,  897 

elephantiasis  of,  898 
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Scrotum  (^continued). 

epithelioma  of,  898 

hypertrophy  of,  898 

inflammatory  oedema  of,  897 
Searcher,  lithotomy,  737 
Sebaceous  tumors  of  eyelids,  406 
Secondary  aneurism,  58 

popliteal,  1G6 

operations  for  cataract,  447 

resection  of  joints,  248 
Sedentary  life  predisposing  to  piles,  693 
Sedillot,  excision  of  tongue,  511 

gastrostomy,  527 
Sediments,  urinary,  721 
Segalas,  results  of  lithotrity,  791 
Seminal  flux,  931 
Senile  arthritis,  221 

cataract,  432 

treatment  of,  436 

gangrene,  30 

necrosis,  181 
Septic  matter  in  pelvis  of  kidneys,  efl'ects 

of,  716 
Septum  crurale,  relation  to  femoral  hernia, 
642 

of    nose,    abscess   of,    diagnosis    from 
polypus,  386 

lateral  deviation  of,  386 
Sequestrum  (Lat.  a  thing  deposited),  182 

removal  of,  by  natural  process,  185 
by  operation,  188 
Sero-cystic  tumor  of  breast,  566 
Sero-mucous  cyst  of  breast,  566 
Serous    collections,  diagnosis    from   spinal 

abscess,  295 
Seton  in  bronchocele,  401 

in  hydrocele,  909 
Sex,  influence  of,  on  aneurism,  31 

arterial  disease,  28 

calculus,  729 

cancer  of  breast,  575 

hsemorrhoids,  693 

hernia,  596 

femoral,  645 

mollifies  ossium,  197 

spinal  curvature,  344 
Sexual  melancholia,  931 
Shoulder-Joint,    dry    chronic    rheumatic 
arthritis  of,  232 

excision  of,  248 
Sibley,  statistics  of  cancer  of  breast,  581 
Sight  afi^ected  by  intracranial  aneurism,  109 
Silver,  nitrate  of,  in  laryngeal  disease,  534 

in  spermatorrhoea,  932 
Sims's  catheter,  885 
Sinus,  frontal,  disease  of,  340 

in  hip-disease,  308 
Skin,  implicated  in  cancer  of  breast.  572 

gonorrhoeal  eruptions  of,  836,  845 
Skull,  diseases  of,  377 

fungus  of,  377 

necrosis  of,  192 
Slitting  the  punctum  and  canaliculus,  410 
Sloughing  of  aneurism,  46,  60 

of  bursa  patellse,  335 

of  hernial  sac,  623 


Sloughing  {continued). 

after  lithotomy,  762 
Sloughy  ulceration  of  gums,  457 
Smith,  H.,  operation  for  piles,  703 
seat  of  urethral  structure,  851 
Smith,  N.  R  .  lithotome,  746 
Smith,    R.    W.,    rheumatic    arthritis,    229, 

232 
Smith,  T.,  gag  for  operations  on  mouth, 

496 
Smyth,    ligature    of    brachio-cephalio    and 

vertebral  arteries,  118,  125 
Softening  of  bone,  196 

of   brain  from  intracranial  aneurism, 
109 
Soft  cataract,  432 

treatment  of,  442 
polypus,  385 
Sore  throat,  clergyman's,  533 
Sounding  for  stone,  731 

errors  in,  734 
Sounds  for  lithotomy,  731 
lithotrity,  774 
urethral  stricture,  856 
South,  ligature   of  abdominal    aorta,    153, 

154 
Spasm  of  bladder  in  lithotomy,  751 
Spasmodic  contraction  of  sphincter  ani,  685 
croup,  537 
spermatorrhoea,  933 
stricture  of  oesophagus,  524 
urethra,  847 
Speculum  ani,  684 
duck-billed,  884 
vaginis,  935 
Speech  after  removal  of  tongue,  514 
Spence's  amputation  at  shoulder-joint.  250 
Spermaspasmos     (c-Ti-spua,     seed ;     o-7ra<7|t*o;, 

contraction  or  spasm),  934 
Spermatic  cord,  division  of,  in  castration, 
928 
haematocele  of,  913 

uiagnosis  from  hernia,  635 
hydrocele  of,  911 

diagnosis  from  hernia,  635 
difl^used,  912 

diagnosis  of,  929 
inflammation  and  abscess  of,  903 
relations  of,  to  hernia,  632,  633 
varix  of,  913  ■ 
Spermatorrhoea    (a-Trsp^a,    gen.     a-Tripfxaroi;, 
seed;  'psM,  I  flow),  931 
spasmodic,  933 
true,  931 
Spermatozoa  in  fluid  of  encysted  hydrocele, 

911 
Sphacelus    (a-ifiaJteXaj,   gangrene),    of  piles, 

698 
Sphenoid  bone,  tumors  growing  from,  471 
Sphincter   ani,   spasmodic   constriction    of, 

686 
Spillmann,    results    of    excision    of  ankle- 
joint,  283 
Spina  bifida  (Lat.  cleft  spine),  287 
treatment  of,  287 
ventosa,  203 
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Spine,  utiguLir  curvature  of,  289 
curies  of,  289 

absceys  in,  293 
diagnosis  of,  294 

from  sncro-iliac  disease,  303 
paraplegia  from,  300 
prognosis  of,  297 
symptoms  of,  291 
treatment  of,  296 
diseases  of,  287 

in  cervical  region,  299 
plaster  of  Paris  bandage  in,  298 
lateral  curvature  of,  342 
causes  of,  344 

diagnosis  from  hip-disease,  316 
mechanical  contrivances  for,  347 
mechanism  of,  343 
signs  of,  345 
treatment  of,  346 
Pott's  disease  of,  289 
strumous  osteitis  in,  289 
tubercle  in,  289 
Splay  foot,  373 
Spongy  exostosis,  202 

ulceration  of  gums,  457 
Spontaneous  gangrene  from  arteritis,  21 

hsematocele,  912 
Square's  operation  for  loose  cartilages,  240 
Squint,  operations  for,  414 
Staff  for  lithotomy,  736 

rectangular,  764 
Staphyloma  (a-TafvXn,  a  bunch  of  grapes)  of 

cornea,  abscission  for,  453 
Staphylorapby  {a-ra<pvXri,  a  bunch  of  grapes, 
the  tonsils ;  'paTnai,  I  sew),  496 
Fergusson's  operation,  496 
Pollock's  operation,  497 
Steatomatous  deposit  in  arteries,  21 
Sterility  in  the  male,  934 
Sternum,  necrosis  of,  192 
Stevens,  ligature  of  internal  iliac,  156 
Stokes,  ligature  of  abdominal  aorta,  153,  154 
Stone  in  bladder,  721.     See  Calculus 
Strabismus  {a-r^aBoi;,  squinting),  414 
Strangulated  hernia,  603.     See  Hernia 
Strangulation,  removal  of  tongue  by,  507 
Strangury  (o-j-pay?,  drop  ;  oupov,  urine),  807 

in  gonorrhoea,  841 
Strapping  the  testicle.  902 
Stkictuke  in  hernia,  603 

of  oesophagus,  521.     See  OEsophagus 
intestinal,  diagnosis  of,  658 
nasal  duct,  413 
rectum,  675.     See  Rectum 
urethra,  847.     See  Urethra 
Strumous  arthritis,  232 

constitutions,  caries  in,  177 
disease  of   axillary  glands,  590.      See 
Scrofulous 
Subclavian  artery.     See  Artery 
Subclavian  vein.     See  Vein 
Subcutaneous  injection  of  ergotin  in  aneu- 
rism, 78,  117 
section  of  neck  of  femur,  329 
of  tendons,  350 
Submammary  abscess,  560 


Submaxillary  tumors,  removal  of,  397 
Submental  excision  of  tongue,  510 
Subperiosteal  abscess,  I'O 

excision  of  os  calcis,  279 
Suction  operation  for  cataract,  445 
Supernumerary  breasts,  556 
fingers,  357 
nipples,  556 
toes,  376 
Supinator  muscles,  paralysis  of,  355 
Suppuration  of  aneurism,  46,  60 
in  axillary  aneurism,  137 

after  ligature  of  subclavian, 
134 
in  carotid  aneurism,  100 
iliac  aneurism,  149 
in  antrum,  462 
of  bone.  173 

diffuse,  173 
breast,  559,  561 
bursa  patellae,  334 
bursffi,  332,  333 
in  hernial  sac,  605 
hip-joint  disease,  306 
joints,  221 
of  kidney,  712,  718 

piles,  698 
in  sacro-iliac  disease,  302 
See  also  Abscess 
Supramammary  abscess,  560 
Suprapubic  lithotomy,  772 
in  women,  801 
indication  for,  794 
Sutures,  button,  886 

in  hare-lip,  489,  492 
Swain,  results  of  excisions  of  knee-joint, 

271 
Symblepharon  (o-u'v,  together ;   BXi^a-m,  an 

eyelid),  operation  for,  408 
Syme's  disarticulation  at  ankle-joint,  274 
operation  for  contraction  of  lip,  495 
operation  for  stricture,  867 
Sympathetic  inflammation  of  eyes,  450 
Synechia  (a-uv,  together;  s)(x,  I  hold),  430 

corelysis  in,  431 
Synovial  membrane,  disease  of,  331 

destruction  of  cartilage  from,  224 
inflammation  of,  215 
Synovitis  (^synovial  membrane  ;  itis,  denot- 
ing inflammation),  .215 
acute,  216 
causes  of,  215 
chronic,  216 
pathology  of,  215 
symptoms  of,  216 
terminations  of,  217 
treatment  of,  217 
Syphilis  as  a  predisposing  cause  of  aneu- 
rism, 32 
Syphilitic  caries,  177 

deposits  in  arteries,  24 
gumma  in  tongue,  502 
diagnosis  of,  503 
laryngitis,  533 
orchitis,  922 
sarcocele,  922 
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Syphilitic  (continued). 

stricture  of  large  intestine,  678 
synovitis,  treatment  of,  217 
tumors  of  muscle,  389 
ulceration  of  tongue,  diagnosis  of,  503 
Sjringe,  laryngeal,  536 

for  lithotomy,  737 
for  lithotrity,  775 

TAGLTACOTIAN  operation,  478,  481 
Talipes  (talus,  an  ankle;  pes,  a  foot, 

368 
calcaneo-valgus,  369,  378 
calcaneus,  868,  370 
equino-varus,  869,  872 
equinus,  868,  870 
pathological  changes  in,  369 
valgus,  369,  373 
varus,  369-,  371 
Talivert,  Aveling's,  372 
Tapping  the  abdomen,  669 
the  chest,  551 
cornea,  421 
head,  379 
hydrocele,  906 
ovarian  tumors,  943 
the  pericardium,  554 
the  pleura,  551 
Tarsal  tumor,  406 
Tarsus,  articulation  of,  274 
disease  of,  275 
excision  of  bones  of,  277 
Taxis  (rairirft),  I  put  in  order),  608 
Taylor's  spinal  support,  298 
Tear-passages,  operations  on,  410 
Teevan,  tumors  of  muscle,  340,  341 
Tendo  Achillis,  division  of,  370 
Tendons,  diseases  of  sheaths  of,  339 
division  of,  350 

repair  after,  851 
hamstring,  contraction  of,  365 
Tenesmus  from  calculus,  731 
Tenosynovitis    (te'voiv,    a    tendon  ;    si/tiovial 
membrane;  itis,  denoting  inflamma- 
tion). 338,  339 
Tenotomy  (rsmv,  a  tendon  ;    re/xvoo,  I  cut), 
350 
of  muscles  of  eye,  418 
Testis,  abscess  of,  902 
atrophy  of,  900 
cancer  of,  926 
cystic  disease  of,  925 
diseases  of,  899 

eifect  of  removing  tonsil  on,  520 
enchondroma  of,  926 
inflammation  of,  acute,  900 
chronic,  903.  917 
gonorrhceal,  843 
inguinal  canal,  908 

diagnosis  from  hernia,  635 
subacute,  902 
treatment  of,  902 
malposition  of,  899 
neuralgia  of,  900 
relation  to  inguinal  hernia,  632 
removal  of,  928 


Testis  (continurd). 
scrofulous,  924 
strapping  the,  902 
syphilitic  disease  of,  922 
tubercular,  919 
tumors  of,  917.     See  Sarcocele 
diagnosis  from  hernia,  636 
undescended,  diagnosis  from  congenital 
hernia,  639 
from  inguinal  hernia,  636 
disease  in,  926 
Tetanus    after    ligature    of    external    iliac 

artery,  150 
Thierry,  treatment  of  aneurism  by  flexion, 

73 
Thigh-bone.     See  Femur 
Thomas's  apparatus  for  hip  disease,  318 
Thompson,  Sir  H.,  prostatic  tumors,  822, 
823 
situation  of  stricture,  851 
statistics  of  calculi,  729 
statistics  of  lithotomy,  759 
stricture-expander,  863 
Thorax.     See  Chest 

Thrombus  (QuofASo?,  a  clot  of  blood),  forma- 
tion of,  18 
Thumb,  malformations  of,  857 
Thyroid  gland,  diseases  of,  398.     See  Bron- 
chocele 
swellings,  diagnosis  from  aneurism,  40, 
98 
Thyrotnmy  (i%rozc? cartilage ;  tE|WV(w,  I  cut), 

539 
Tibia,  dislocation  of,  contraction  of  knee, 
362 
excision  of,  273 
Tibial  artery.     See  Artery,  tibial 
Tinea  ciliaris,  406 
Toes,  contraction  of,  376 
excision  of,  285 
hypertrophy  of,  376 
supernumerary  and  webbed,  876 
Tongue,  abscess  of,  501 

aneurism  by  anastomosis  in,  501 
cancer  of,  502 

division  of  nerve  for,  504 
ligature  of  lingual  artery  in,  505 
treatment  of,  504 
diseases  of,  500 
encephaloid  of,  503 
epithelioma  of,  502 
epithelium  of,  diseased,  501 
fissures  or  cracks  of,  502 
glazed  and  warty,  501 
hypertrophy  and  prolapsus  of,  500 
ichthyosis  of,  502 
inflammation  of,  500 
nsevus  of,  501 
operations  on,  506 
psoriasis  of,  501 
ranula  in,  515 
removal  of,  507 

by  excision,  507 
by  galvanic  ^crasenr,  512 
by  Jordan's  operation,  511 
by  ligature,  507 
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Tongue  (continued). 

removal  of,  methods  of,  compared,  514 
by  Nunneley's  operation,  509 
Regnoli's  or  submental  opera- 
tion, 510 
S^dillot's  operation,  511 
speech  after,  514 
of  whole  or  large  portion,  508 
scirrhus  of,  502 
sloughing  ulcer  of,  503 
syphilitic  gumma  of,  502 
diagnosis,  503 
ulceration  of,  503 
tie,  500 

tumors  of,  50'2,  515 
Tonsil-guillotine,  519 
Tonsillitis,  517 

Tonsils,  abscess  of,  simulated  by  aneurism 
of  internal  carotid,  97,  106 
diseases  of,  517 
hypertrophy  of,  518 
inflammation  of,  517 
malignant  disease  of,  520 
removal  of,  520 
Tophi  (Lat.  sand  or  gravel- stone)   in  ear, 

380 
Torticollis   (tortus,   twisted,  from   torqueo,  I 

twist;   collum,  the  neck),  352 
Trachea,  operations  on,  545.     See  Laryn- 
gotomy  and  Tracheotomy 
pressure  on,  by  aortic  aneurism,  81 
by  innominate  aneurism,  86 
Trachea-hooks,  545 
tubes,  546,  549 
Tracheotomy  {Tpct^iXa,  the  trachea;  tI|Mk», 
I  cut),  539,  543 
in  children,  546 

compared  with  laryngotomy,  547 
in  croup,  539 
difficulties  in,  543 
in  diphtheria,  540 
haemorrhage  in,  544 
indications  for,  541,  548 
Trendelenburg's  modification,  550 
Traction-operation  for  cataract,  438 
Traumatic  (T/jaujwa,  a  wound)  cataract,  433 
diaphragmatic  hernia,  654 
hgematocele,  911 
necrosis,  182 
Travers,  accident  in  ligature  of  subclavian, 

130 
Trendelenburg's    modification  of   tracheot- 
omy, 550 
Trephining  bone,  176 
Trichiasis  (Spt'f,  gen.  rp^x"?^  hair),  406 
Trilobe,  Civiale's,  782 
Trochanter,  great,  caries  of,  326 
Trochar,  for  tapping  chest,  551 
Trusses,  application  of,  597 
Tubercle  of  bone,  199 

of  prostate,  832 
Tubercular  chronic  laryngitis,  583 
sarcocele,  919 
testicle,  919 
Tubular  aneurism,  33 

calcification  of  arteries,  25  j 


Tufnell,  compression  in  aneurism,  67,  69 
Tumors,  abdominal,   din  gnosis   from  aneu- 
rism of  aorta,  144 
of  alveoli,  457 
antrum,  463 
in  axilla,  589 
of  bladder,  812 

diagnosis   from   enlarged   pi'os- 
tate,  826 
bone,  202 
breast,  562 

malignant,  571 
non-malignant,  563 
bursa  patellae,  335 
bursge,  332 
cheeks,  390 
dentinal,  461 
of  dura  mater,  378 
ear,  379 
eyelids,  406 
groin,  669 

diagnosis  from  iliac   aneurism, 
146 
from  hernia,  635,  644 
from    iliac    and   psoas    ab- 
scess, 295 
treatment  of,  671 
gums,  457 
hsemorrhoidal.     See  Piles 
intrapelvic,  intestinal  obstruction  from, 

664 
of  humerus,    diagnosis   from    axillary 

aneurism,  127 
intrathoracic,  dysphagia  from,  523 
of  jaw,  lowei',  473 
upper,  463 

behind,  471 
labia,  936 
lacteal,  558 
of  larynx,  537 
lips,  391 
malar  bone,  463 
muscles,  339 
naso-orbital,  388 
naso-pharyngeal,  387 
of  neck,  397 

diagnosis  from  aneurism,  97, 

98 
dysphagia  from,  523 
nose,  384 

malignant,  387 
ovaries,  943 
pachydermatous  of  scalp,  377 
of  palate,  500 

parotid  gland,  394 
penis,  894,  897 
pharynx,  522 

dysphagia' from,  522 
in    popliteal    space,     diagnosis    Irom 

aneurism,  159 
of  prostate,  simple,  823 

obstructing  lithotomy,  752 
pulsating,  diagnosis  from  aneurism,  42 
of  rectum,  fibro-plastic,  680 
scrotum,  898 

diagnosis  of,  929 
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Tumors  (continurd). 

of  spermatic  cord,  diagnosis  from  her- 
nia, 635 
tarsal,  406 
of  testis,  917 

diagnosis  from  hernia,  636 
thyroid  body,  398.     See  Bronchocele 
tongue,  502,  515 
urethra,  886 
uterus,  940 
vagina,  937 
Tunica  Vaginalis,  bfematocele  of,  912 
diagnosis  from  hernia,  636 

from  haematocele  of  cord,  913 
hernia  in,  638 

encysted,  641 
hydrocele  of,  905 

diagnosis  of,  930 

from  cystic  sarcocele,  92o 
from  inguinal  hernia,  635 
Tunnelling  the  prostate,  858 
the  urethra,  874 

ULCER  of  anus,  683 
cheeks,  390 
gums,  457 
lips,  391 
nose,  383 
tongue,  503 
Ulceration  of  arteries,  28 
bone,  syphilitic,  178 
cartilage,  225 
Ullman,  ligature  of  both  carotids,  102 
Ulna,  excision  of,  261 
Ulnar  artery.     See  Artery,  ulnar 
Umbilical  hernia,  648.     See  Hernia 
Ursemic    (oZfov,  urine;    aijUa,  blood)  fever, 

719 
Uranoplasty  (iircmiiscus,  an  old  term  for  the 
palate,  from  olpavog,  the  sky  ;   wXao-croj, 
I  form),  498 
Ureter,  dilatation  of,  710,  853 
secondary  disease  of,  710 
Urethra,  absence  of,  888 
abscess  of,  834 
bulb  of,  wounded,  756 
calculus  in,  796 

impacted  in,  783 
in  children,  798 
dilatation  of,  in  calculus,  735 

in    removing  calculus    in  female, 

800 
behind  stricture,  852 
in  treating  stricture,  854,  860 
effect  of  enlarged  prostate  on,  825 
examination  of  in  stricture,  853 
false  passnges  in,  860 
fistula  of,  879 
hasmorrhage  from,  814 

after  catheterism,  859 
in  gonorrhoea,  843 
inflammation  of,  833 

specific.     See  Gonorrhoea 
in  treatment  of  stricture,  860 
missing  the,  in  lithotomy,  756 
muscular  structure  of,  847 


Urethra  [continued). 

opening  the,  in  retention,  874 

in  stricture,  864.  See  Urethrotomy, 
plastic  operations  on,  880 
rectum  opening  into,  675 
tumors  of,  886 
Urethra,  Stricture  of,  847,  850 
age  at  which  it  occurs,  851 
catheterism  in,  856 

accidents  attending,  859 
antesthetics  in,  871 
forcible,  874 
characters  of,  851 
complications  and  results  of,  872 
congestive,  850 
constriction  in,  852 
detection  of,  853 
extravasation  of  urine  in,  877 
in  females,  882 
after  gonorrhoea,  843 
forms  of,  847 
impedes  lithotrity,  793 
impermeable,  870 
mechanical  results  of,  852 
organic,  850 
at  orifice,  870 
permeable,  867 
retention  of  urine  from,  872.   6'ee  Urine, 

Retention  of 
seat  of,  851 
spasmodic,  848 
symptoms  of  congestive,  850 
organic,  853 
spasmodic,  848 
treatment  of  congestive,  850 
organic,  855 

by  caustics,  861 
dilatation,  855,  861 
division,  863 

forcible  expansion  or  rup- 
ture, 862 
methods  of  compared,  869 
spasmodic,  848 
Urethral  fever,  719 
lithotomy,  801 
lithotrite,  784 
Urethritis   {urethra;    itis,   denoting  inflam- 
mation), 833 
granular,  838 
Urethrometer  {urethra;  fjiirpov,  a  measure), 

854 
Urethroplasty   {urethra;  wAaj-c-a;,  I  form  or 

fashion),  880 
Urethrotome  (^urethra;  tifA-viu,  Tout),  864 
Urethrotomy  {urethra;  Tif^m,  I  cut)  in  im- 
permeable stricture,  871 
for  permeable  stricture,  867 
external,  867 
internal,  863 
for  urinary  fistula,  881 
Urethro-vaginal  fistula,  884 
Uric  acid  calculi,  721 

diathesis,  721 
Urinary  abscess,  879 

calculus.  721.     See  Calculus 
fistula,  899 
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Urinary  [continued). 

orguns,  death  after  operations  on,  883 
effect  of  calculus  on,  735 

of  enlarged  prostate,  824 
secondary  diseases  of  from  sur- 
gical causes,  708 
states  of,  influencing  propriety 
of  operation,  792 
vaginal  fistulas,  883 
Ukine,    albuminous,    in   relation    to  litho- 
tomy, 760 
to  lithotrity,  792 
blood  in,  814 

in  calculus,  731 
deposits  in,  721 

carbonate  of  lime,  725 
cystine,  724 
oxalic,  723 
phosphatic,  723 
uric  or  lithic,  721 
extravasation  of,  877 
effects  of,  877 
treatment  of,  878 
flow  of,  impeded  by  calculus,  731 
incontinence  of,  819 
hysterical,  820 
morbid,  in  irritable  bladder,  809 
moUities  ossium,  197 
vesical  catarrh,  808 
overflow  of,  818 

retention  of,  from  atony  of  bladder,  81G 
from  congestive  stricture,  847 
from  enlarged  prostate,  827 
catheterism  in,  829 
puncture  above  pubes,  831 

through  rectum,  831 
tunnelling  prostate  in,  832 
from  gonorrhoea,  843 
hysterical,  820 
from  organic  stricture,  872 
aspiration  in,  876 
forcible  catheterism  in,  874 
puncture  above  pubes  in,  876 

through  rectum,  875 
urethrotomy  in,  874 
from  prostatitis,  821 
from  spasmodic  stricture,  848 
Uterus,  absence  of,  938 

affections  of,  exciting  piles,  693 
cauliflower  excrescence  of,  942 
chronic  discharges  from,  939 
displacements  of,  941 
gravid,  in  umbilical  hernia,  649 
malignant  diseases  of,  942 
polypi  of,  941 
tumors  of,  941 
UvcLA,  elongation  of,  517 

VAGINA,  discharge  from,  939 
in  children,  846 
diagnosis  of,  846 
fistulous  openings  into,  883.     See  Fis- 
tula 
imperforate,  879 
prolapsus  of,  939 

irritable  bladder  from,  812 


Vagina  [continued). 
tumors  of,  938 
Vaginal  haemorrhoids,  938 
hernia,  653 
lithotomy,  801 
speculum,  935 
Valsalva's  treatment  of  aneurism,  47 
Vanzetti,  digital  pressure  in  aneurism,  50,  72 
Varicocele  (varix ;  jciiXn,  a  tumor),  94 
diagnosis  of,  915,  929 
from  hernia,  636 
radical  cure  of,  915 
symptoms  of,  914 
treatment  of,  915 
Varicose  aneurism  in  neck,  95 
Varix,  aneurismal,  in  neck,  95 

diagnosis  from  carotid  aneurism, 
97 
in  groin,  result  of  ligature  of  external 

iliac  for,  150 
of  saphena  vein,  diagnosis  from  her- 
nia, 645 
Vascular  tumor  in  urethra,  886 
Veins,  haemorrhage  from  during  lithotomy, 
756 
pressure  of  aneurism  on,  38 
femoral,  wound  of  in  operation,  163 
jugular,  aneurismal  varix  of,  95 
of  neck  and  arm,  enlarged  in  innomi- 
nate aneurism,  85 
pulmonary,  pressure  of  aortic  aneurism 

on,  82 
of  rectum, arrangement  of,  predisposing 

to  piles,  691 
saphena,     varix     of,     diagnosis    from 

femoral  hernia,  645 
spermatic,  varix  of,  914 
Velpeau,  ligature  of  both  carotids,  102 
Ventral  hernia,  650 
Verruca.     See  Warts 
Vertebrae.     See  Spine 
Vertebral  artery,  aneurism  of,  107 

ligature  of,  125 
Vesical.     See.  Bladder 
Vesico-vaginal  fistula,  883 
Vidal  de  Cassis,  treatment  of  varicocele,  916 
Vilardebo,  ligature  of  carotid  for  innomi- 
nate aneurism,  90 
Villous  tumor  of  bladder,  812 
Viscera,  internal,  diseases  of  accompanying 

caries,  178 
Vision.     See  Sight 
Vitreous  humor,  escape  of,  441 
Voice,  after  staphylorapby,  498 
Volvulus,  diagnosis  of,  659 
Vomifse,  scrofulous,  in  bone,  199 
Vomiting  in  intestinal  obstruction,  658 

strangulated  hernia,  606,  607 
Von  Bibra,  phosphorus  necrosis,  459 
Von  Grafe's  operation  for  catract,  438 
Vulsellum-scissors,  517 


w 


AKLEY'S  stricture  dilator,  862 

Wardrop,  distal  ligature  in  aneurism, 
53 
of  carotid,  105 


I 
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Wiirtlrop  (^continved). 

ligature  of  subclavian  for  innominate 
aneurism,  88,  93 
Warren,  ligature  of  botb  c;irotids,  102 
ligature  of  subclavian,  121 
uranoplasty,  498 
Wakts,  gonorrhoeal,  843 
on  labia,  987 
lips,  392 
penis,  893 

fungoid,  diagnosis  from  epithe- 
lioma, 895 
Warty  condition  of  joints,  238 

of  tongue,  501 
Watson,  P.  H.,   excision  of  thyroid   gland, 

402 
Weak  ankles,  376 
Webbed  fingers,  358 

toes,  376 
Weber,  G.  C.  E.,  ligature  of  both  carotids, 

103 
Weiss  and  Thompson's  lithotrite,  776 
Wells,  ovariotomy,  945 
Wharton's  duct,  relation  to  ranula,  515 
Whishaw,  i-emoval  of  preputial  calculi,  889 
White,  excision  of  joints  for  disease,  243 
White  swelling,  232 


Wickham,  ligature  of  carotid  and  subcla- 
vian for  innominate  aneurism,  91,  94 
Willett,  results  of  excision  of  knee,  271 
Williams,  E.,  statistics  of  lithotomy  in  Nor- 
wich Hospital,  758 
Windpipe.     See  Air-tube 
Women.     See  Females 
Wood,  John,  operation  for  hernia,  599 

for  extroverted  bladder,  805 
Wood,  ligature  of  both  carotids,  103 
Wood  (New  York),  bilateral  gorget,  771 
Wound  of  arteries.     See  Arteries 
of  bladder  in  lithotomy,  757 
bulb  of  urethra,  756,  766 
intestine  in  hernia  operation,  622 
joints,  arthritis  from,  220 
rectum  in  lithotomy,  757,  763 
Wright,  ligature  of  carotid  for  innominate 

aneurism,  90 
Wrist,  excision  of,  262 

Lister's  operation,  263 
Wi-y-neck,  352 

apparatus  for,  353 
Wutzer's  operation  for  hernia,  598 

XANTHINE  or  Xanthic  oxide  calculi,  725 
X-knee,  360 
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